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wilverthi. (Frontispiece.) 

II.—Dorylus (Anomma) wilverthi: temporary nest. 

II1I.—Dorylus (Anomma) wilverthi: army on the march. 

IV.—Dorylus (Anomma) wilverthi: dense masses of worker ants covering the larve 
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V.—Dorylus (Anomma) nigricans: army crossing a ditch and overwhelming a white 
rabbit. 

VI.—Dorylus (Anomma) nigricans: army crossing a path. Megaponera in 
entrance to nest. 

VII.—Pheidole saxicola: nests. 

VIII.—Myrmicaria eumenoides opaciventris: crescent-shaped craters of excavated 
earth at the entrance of nests. 

_1X.—Myrmicaria salambo attending scale insects on a tree of the genus Protea. 
X.—Crematogaster (Atopogyne) depressa fuscipennis: nest. 
X1.—Crematogaster (Atopogyne) theta: nests. 

XII.—Crematogaster (Alopogyne) theta: nests. 

XIII.—Nests of Crematogaster (Atopogyne) theta and Crematogaster (Nematocrema) 

stadelmanni dolichocephala. 

XIV.—Crematogaster (Nematocrema) stadelmanni dolichocephala: nest. 

XV.—Landscape near Niangara, showing hillocks of Termes natalensis. 
XVI.—Acanthotermes militaris and Pxdalgus termitolestes. 

XVII.—Macromischoides aculeatus and Tetramorium sericeiventre continentis: nests. 

XVIII.—Tetramorium setigerum querens: entrance to nest. 
XIX.—Plagiolepis (Anoplolepis) custodiens: nests on narrow beach of white sand. 
XX.—cophylla longinoda: nests of leaves woven together with silk. 
XXI.—Camponotus (Orthonotomyrmez) vividus: interior and outside views of nest. 
XXII.—Camponotus (Myrmosericus) rufoglaucus syphax: craters of white sand at 

entrances to nest. Polyrhachis (Myrma) laboriosa: nest. 

XXIII.—Polyrhachis (Myrma) gagates: nest. 
XXIV.—Orycteropus afer: freshly killed female. Manis gigantea: freshly killed 

female. : 

XXV.—Manis tetradactyla, Manis gigantea, and Bdeogale nigripes, males. 

XXVI.—Nest of harvesting ant (Messor species) and bushes of Acacia with galls, 

often inhabited by ants. 
XXVII.—Branches of Scaphopetalum Thonneri and Cola Laurentii, showing ant- 

pouches at base of leaves. 
XXVIII.—Tree and branches of Barteria fistulosa inhabited by Pachysima xthiops. 

XXIX.—Barteria fistulosa in forest path near Medje. 

XXX.—Viter Staudtii: transverse sections of a young stem. 
XXXI.— Vite littoralis and Vitex Staudtii: transverse sections of stems. 

XXXII.—Viter Staudtii: sections of stems. 
XXXIII.—Viter Staudtii: sections of stem, tissues, and “nutritive” layer. 

XXXIV .—Viter Staudtii: sections of stem. 
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Plates ix 

XX Il 1.—Cuviera angolensis: sections of normal internodes, myrmecodo- 
mr eeeeetive bayer, and central cavity. 

4 ies; section of stem, portion of ant pellet, portion of detritus, 

lec Saiiseebaes Lasaeratecibeticnis of taternsde and stean. 
c rand Plectrenia species sector of a transverse section of a young stem, 

S Lawrentit: transverse section of quadrangular, hypertrophied 
“ -myrmecodomatium. 

‘ia fistulosa: transverse sections of normal and swollen stem. 
. a Dewevrei: transverse section of stout stem. Sarcocephalus species: 

1 tof pellet from the pocket of Pachysima sthiops; transverse section 
natium of Barteria Dewevrei; and portion of a coccid (Stictococcus 

‘ Sy Bots larvol pellet 6f Peckysima athiops. 
nents of nutritive layer of heteroplasia in larval pellet of Viticicola tess- 



ERRATA 

Page 11, line 10 from bottom, for var. santschii read var. santschiellum. 
“ee 11, at end of list of new forms insert Dorylophila schwabi (Efulen to Elat, 

Cameroon), p. 626; and Ocyplanus kohli var. niger (Mful Aja, Cameroon); 
p. 627. 

18, first line, for mend read ment. 

21, line 7 from top, for var. molesta read var. molestus. 

27, twelfth name from top, for Pseudatta read Pseudoatta. 
39, line 18 from bottom, for Ecitini read Ecitonini. 

40, line 11 from top, for Ecitini read Ecitonini. 

52, line 15 from top, for Cerapachyniz# read Cerapachyine. | 

125, lines, 15, 16, and 21 from top, insert article “I” before verb “have.” 
125, lines 17 and 19 from top, for Pheidologetini read Pheidologetonini. 

125, line 22 from top, for Dacetini read Dacetonini. 
165, line 9 from bottom, p. 167, line 11 from bottom, and p. 168, line 10 from 

top, for nossindambo read nosindambo. 

170, line 12 from top, for Pheidologetini read Pheidologetonini. 

202, line 10 from top, for okiavoénsis read okiavoénse. 

226, line 8 from top, for annectans read annectens. 

233, line 3 from top, strike out “‘ Myrmothriz (one species, probably introduced). c 

This species, C. immigrans Santschi, is now placed in the subgenus Dino- 

myrmex. 

260, line 20 from top, insert “of” between species and Myrma. 

281, line 4 from bottom, for Krober read Kréber. 

316, line 6 from bottom, for extensive read extensile. : 
Explanation of Pl. XXII, line 2 from bottom, for emited read emitted. 
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INTRODUCTION 

The present volume has grown out of a study of the ants collected 
by the American-Museum Congo Expedition, under the direction of 

_ Messrs. Herbert Lang and James P. Chapin, and of a smaller collection 
made in the same region by Dr. J. Bequaert. The working up of this 
material has proved to be far from easy, owing to the state of the litera- 
ture on the African Formicidae. During the nineteenth century compara- 
tively little work was done on the ants of the dark continent, but during 
the past two decades, as a result of numerous expeditions and the interest 
of resident entomologists, Emery, Forel, Santschi, and Arnold, but 
especially Forel and Santschi, have published a great number of papers 
dealing with fragments of the Ethiopian fauna. This literature proved 
to be quite unmanageable until I had carefully catalogued the numerous 
described species, subspecies, and varieties. After this had been accom- 
plished it seemed best to publish the results as an aid to future students. 
Getting the catalogue ready for publication, however, was a very annoy- 
ing task, which I could hardly have undertaken without the assistance 
of Dr. Bequaert, who patiently verified all the numerous references, 
added others, and helped in arranging the synonymy and lists of locali- 
ties. He has also given me the benefit of his expert opinion in regard to 
many taxonomic details. 

Both Mr. Lang and Dr. Bequaert have, in fact, showed such keen 
and enthusiastic interest in the progress of the work that it seemed advis- 
able to expand it by the addition of other matter of interest not only to 
the zoologist but to the general public. This, however, required the ser- 
vices of several collaborators. At my request, Dr. F. Santschi kindly 

_ undertook to work up the species of Crematogaster, a genus to which he 
has given much attention. A glance at my catalogue of the Ethiopian 
species will show why I despaired of adequately handling the Congo 
material of the group. I might have attempted it, if the Crematogaster 
portion of Mr. George Arnold’s monograph of the Rhodesian ants had 
appeared, but the World War had stopped the publication of this im- 
portant work, so that even in making my catalogue I had nothing to 
rely on except the confused mess in the existing literature. Mr. Arnold 
nevertheless sent me some valuable comments on several of the species, 
together with the following remarks on the genus as a whole: “The 
genus Crematogaster is perhaps the most troublesome of all, and for this 
there are several reasons. First of all, it is a very large genus, so large 
that authors get lost in the vast number of described forms and of their 
collections. Secondly, the species of this genus in Africa are exception- 

7 
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ally liable to minute variations in all directions even over a very small © 
area (one might almost say ‘on a very small number of adjacent trees,’ 
since most of the species are arboricolous), and even within the limits of 
the same nest. This is a point which can only be properly appreciated 
by the man on the spot, and is persistently overlooked by the cabinet 
naturalist. Thirdly, in the separation of species and varieties, too much 
emphasis has been placed on unreliable characters, such as the length 
and degree of divergence of the epinotal spines, the strength of the 
median mesonotal tubercle, and the proportions of the petiole. Lastly, 
a good deal of confusion is due to sheer carelessness and contempt for 
exact methods.” Other almost equally baffling and disconcerting com- 
plexes of forms are presented by Camponotus (Myrmoturba) maculatus 
(Fabricius) and C. (Myrmotrema) foraminosus Forel and their numerous 
subspecies and varieties. My catalogue of these probably has little 
value except as a record of present taxonomic confusion. 

It seemed advisable to include in the work dichotomic tables for the 
identification of the known genera and subgenera of ants. In construe- 
ting these tables I have also been greatly aided by Dr. Bequaert. In 
drawing up those of the subfamilies Ponerine, Cerapachyine, Doryline, 
and Dolichoderinz, extensive use was made of Emery’s fascicles in Wyts- 
man’s ‘Genera Insectorum.’ We have, of course, added brief diagnoses 
of all the genera and subgenera since published. As the publication of 
the fascicles on the Myrmicine and Formicine was rendered impossible 
by the German occupation of Belgium, we were compelled to create 
tables for these two subfamilies from such materials as we could find in 
the literature and from a study of representative species in my collection. 
This portion of the tables is, therefore, less satisfactory and may need 
modification when Emery’s account of the Myrmicine and Formicine — 
appears. 

Among the collections made by Messrs. Lang, Chapin, and 
Bequaert, there was also considerable material representing portions of 
the singular plants (myrmecophytes) regularly inhabited by some of the 
Congolese ants. As Dr. Bequaert, during his sojourn in equatorial 
Africa, had made many detailed notes and drawings on the relations of 
ants to plants, he was requested to write an article on myrmeco- 
phytism. My colleague, Prof. I. W. Bailey, undertook to study the 
histology of the plants under discussion and reached such striking and 
important conclusions, both botanical and zoological, that there could 
be no doubt about the propriety of including his paper as a portion of the 
report. 
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‘  cmmbgeey of the taxonomic work had been completed, Dr. Bequaert 
dis d that additional ant material could be obtained from the 

0 of the numerous frogs and toads collected on the expedition, 
id | Mr. 3K. Noble kindly went over all the Congo amphibians and 

at and labelled their stomachs. Among the ants, which were in a 
pris ly good state of preservation, there were many interesting 
™s, Retably representatives of the genera Phrynoponera, Psalidomyr- 
ex, and Leptogenys, not taken by the collectors in the field. The re- 
ult s of this study suggested the writing of a special compilation by Dr. 
quaert on ants as the food of other animals. In future it will be 

ible for collectors of ants in the tropics carefully to examine the 
ch contents of all batrachians as well as those of ant-eaters. 

d the saslebinee of Dr. W. M. Mann, to wheats the new species of 
ylinidz are to be attributed. 

I would express to the authorities of The American Museum of 
ural History my deep appreciation of their kindness in enabling me 
id to the interest of the volume by including in the text the many 

res drawn by Mrs. Helen von Ziska, the maps of distribution, and 
cially the colored frontispiece by Mr. L. A. Fuertes and the repro- 
‘ions of Mr. Lang’s beautiful photographs of Congolese ant-nests. 

trust that in its present form the work will not only prove to be valu- 
le as an account of the Formicide collected by the first American expe- 

a to the Congo, but will also serve as a book that can be profitably 
ken into the field by future collectors throughout the Ethiopian Region. 
_ A list including the various localities in which Messrs. Lang, Chapin, 
id Bequaert collected the material treated in my taxonomic review 
recedes the Catalogue of Ethiopian ants. 

Wn. M. WHEELER 
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. - ON THE DISTRIBUTION OF THE ANTS OF THE ETHIOPIAN AND 
MALAGASY REGIONS 

ee te ‘By Wm. M. WHEELER 

Tue PEcULIARITIES OF THE ETHIOPIAN ANT-FAUNA 

= Saing to the great number of genera and species of ants occurring 
frica south of the Sahara and in Madagascar and the pronounced 

nces between the two faunas, it will be conducive to clearness if 

ions,”’ with the limits usually assigned to them by zodgeographers 
1k y the other contributors to the “Scientific Results of the Congo 
»edition.’’ For the same reasons, I have listed the Malagasy fauna 
arately (Part IX). Table I is introduced as a general background for 
discussion of the two faunas. It shows the distribution as deter- 
ed up to date for all bai known genera of Formicidz. es cross is used 

rT cine the total number of genera and the number of cndanic 
era in each region and the number common to the other regions, the 

the total number of genera and number of endemic genera in each 

the subfamilies of Formicide. A comparison of the figures brings out 
he following facts. 

a i. 1.—The total number of Ethiopian genera (90, or 33.5% of the 269 
known genera), though but little in excess of the number of Papuan (81) 
 oreagey genera (81), is greater than that of any other region, 

cept the Indomalayan (101) and Neotropical (97). 

; "2—The number of indigenous, or precinctive, Ethiopian genera (34, 
or 38%) is decidedly greater than in any other region, except in the Neo- 
ry (48, or 51%). 

: i 3.—The Ethiopian fauna has more genera (48) in common with the 
‘ idomalayan than with any other region, though it has 34 in common 

h the Malagasy, 39 with the Papuan, and 34 with the Australian. 

1 4—The Ethiopian fauna has fewer genera in common with the 
sotropical (22) than with any other region, except the Nearctic (19). 

is important in connection with the theories of a former land- 
mnection between Africa and South America, and is still further em- 

ized by the fact that most of the 22 common genera are those of 
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From Table III the following conclusions may be drawn. 
1.—The Ethiopian fauna possesses a larger number of ponerine and 

cerapachyine genera (33) than any other region, though few more than 
the Indomalayan (31), Papuan (27), Australian (26), and Neotropical 
(28). The number of endemic ponerine genera in the Ethiopian (15) is 
much higher than in any other region, except the Neotropical with 12. 
Since the Ponerine are the oldest and most primitive of existing ants we 
are justified in attributing a high degree of antiquity to the Ethiopian 
fauna. 

2.—This fauna possesses a greater representation of doryline genera 
(3) than in any region, except the Indomalayan, which has the same 
number. 

3.—In pseudomyrmine and myrmicine genera the Ethiopian Region, 
with 38 genera, is inferior only to the Neotropical with 51 genera. 

4.—In having only 4 dolichoderine genera the Ethiopian Region is 
inferior to all the regions, except the Malagasy, which has only 2 genera. 

5.—In formicine genera the Ethiopian (12), is superior to other 
regions, except the Indomalayan (18), Papuan (12), and Australian (17). 
It has, however, only three endemic genera as compared with 7 in the 
Indomalayan, 7 in the Australian, and 4 in the Neotropical. 

The differences between the various regions in the number of en- 
demic genera is still further emphasized by the fact that the Palearctic 
has only 13 endemic myrmicine genera. These are nearly all parasitic, 
and the only endemic genus of the Nearctic, apart from 4 parasitic 
myrmicine genera, is Myrmecocystus! 

The Ethiopian fauna comprises 10 cosmopolitan genera (Ponera, 
Pheidole, Crematogaster, Monomorium, Solenopsis, Leptothorax, Tetra- 
morium, Tapinoma, Prenolepis, and Camponotus), 7 tropicopolitan 
genera (Cerapachys, Platythyrea, Euponera, Leptogenys, Anochetus, 
Odontomachus, and Cardiocondyla), and 7 paleotropical genera (Phyra- 
caces, Bothroponera, Tetraponera, Oligomyrmex (Map 1), TT 

Plagiolepis, and Polyrhachis). ) 
The most striking features of the Ethiopian fauna, however, are 

revealed in a consideration of the number of species and of their peculiari- 
ties in the various genera. Owing to the abundant and rapid publication 
of myrmecological literature within recent years, I am not prepared to 
give an accurate up-to-date enumeration of the species described for the 
different zodgeographical regions. Table IV gives the number described 
down to 1911, as compiled by Prof. Forel.! Fully a thousand forms, 

11911, ‘Apercu sur la distribution géographique et la phylogénie des fourmis.’ 1* Congr. Intern. 
Entom. Bruxelles, (1910), Il, Mém., pp. 81-100. 
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from the Ethiopian, Indomalayan, and Neotropical Regions, 
have been described since this estimate was made, so that its 

» for the purposes under discussion is not very great. The Ethiopian 
subspecies, and varieties described down to 1920 are recorded 

the list beginning on p. 31, and their number is given in the accom- 
ing table (Table V). 

_ The ponerine and cerapachyine genera confined to the Ethiopian 
are the following: Xymmer, Probolomyrmex, Escherichia, Pseu- 

phi: Streblognathus, Paltothyreus, Glyphopone, Leptopone, Mega- 
Ophthalmopone, Phrynoponera, Asphinctopone, Pvectroctena, 
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ae 1. Distribution of Oligomyrmez, a genus distributed over the tropics and subtropics of the 

orld. 

yrs, and Cacopone. The species of several of these and other 
"genera (Bothroponera, Phrynoponera, Streblognathus, Paltothyreus, Mega- 
i: “ponera, Ophthaimopone, Plectroctena, and Psalidomyrmex) are large, 
_ black or dark brown ants, highly predatory and termitophagous, which 
- correspond ethologically with the species of Myrmecia; Bothroponera, and 
_ Rhytidoponera a in Australia, of Diacamma, Odontoponera, and Bothro- 
_ ponera in the Indomalayan, and of Dinoponera, Paraponera, Emeryella, 
_ Eetatomma, Pachycondyla, and Neoponera in the Neotropical Region. 

§ ‘An interesting negative peculiarity is the absence in Africa of the whole 

_ tribe Ectatommini, which is represented by numerous species of the genera 
Ps, Chalcoponera, Paranomopone, and Wheeleripone in the 
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Australian and Papuan, and by species of Stictoponera in the Indo- 
malayan, and of Ectatomma and Emeryella in the Neotropical Region. 

A fact not brought out in the foregoing tables is the great develop- 
ment of the doryline genera in the Ethiopian Region. All the sub- 
genera of Dorylus but one (Dichthadia) are represented, some of them 
by numerous species (Dorylus, sens. str.; Anomma). Thegenus 4?nictogi- 
ton, known only from male specimens, is peculiar to Africa. The genus 
Enictus, however, though well represented in Africa, has more numer- 
ous species in the Indomalayan Region and extends to China, Philip- 
pines, and northern Queensland. The genus Dorylus is represented by 
very few species in India and Indonesia. 

The following 14 genera of Pseudomyrmine and Myrmicine are 
peculiar to the Ethiopian Region: Viticicola, Pachysima, Cratomyrmex, 
Anergatides, Diplomorium, Bondroitia, Atopomyrmex, Atopula, Macro- 
mischoides, Ocymyrmex, Tetramyrma, Rhoptromyrmex, Decamorium, and 
Microdaceton, nearly all of them monotypic or represented by few species. 
The remarkable peculiarities of the myrmicine fauna come out strongly 
in the composition of genera common to the Ethiopian and other regions. 
Thus, Myrmicaria, though extending to the Philippines and Indonesia, is 
represented by the largest and most numerous species in equatorial and 
‘South Africa. Cataulacus is also represented by more and larger species 
than in the Malagasy and Indomalayan Region, Crematogaster by num- 
erous subgenera, a few of which (Nematocrema, Sphzxrocrema) are 
endemic, and by a much greater number of species, subspecies, and 
varieties than any other region except, perhaps, tropical America. 
Monomorium, too, comprises more forms in Africa than are met with 
anywhere else, with the possible exception of Australia, which contains a 
considerable number of undescribed species. Pheidole is represented by 
many species with a peculiar African habitus and especially by the great ° 
development of the megacephala group. The hypogeie and termito- 
philous ants are represented by species of Diplomorium, Bondroitia, 
Solenopsis, Aéromyrma, Oltigomyrmex, Carebara, and Pedalgus. Africa 
is, however, very poor in species of Solenopsis, compared with South 
America, and Meranoplus has very few African species compared with 
the number found in Australia. The complex of closely allied genera 
comprising T'etramorium, Rhoptromyrmex, Xiphomyrmex, Decamorium, 
Triglyphothrix, and Macromischoides has many African species. This is 
particularly true of Tetramorium, which closely rivals Crematogaster and 
Monomorium in the number and variety of forms. In other portions of 
the globe, notably the Nearctic and Neotropical Regions, there are very 
few species of Tetramorium and Xiphomyrmez. 
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3 A negative peculiarity of considerable interest in connection with 
x _ the subfamily Dolichoderinz is the complete absence in Africa south of 
_ the Sahara of Dolichoderus; which is so well represented in the Indo- 
_ malayan, Australian, and Neotropical, and even by a few species in the 
Palearctic and Nearctic Regions. On the other hand, Africa possesses 
one endemic genus, Engramma. A species of the genus Semonius (Map 
¥ — was supposed to be peculiar to Africa, has recently been 
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= . Map 2. Distribution of Semonius in Africa. This genus has recently been recorded from the In- 

_ domalayan Region (Singapore). 

described from the Indomalayan Region, and further research may 
show that this region also contains species of Engramma. 

Three genera of Formicine, Phasmomyrmez, the very peculiar, large- 
eyed Santschiella, and Aphomomyrmez, which is very closely allied to M yr- 

melachista of the New World, are confined to the Ethiopian Region. 
Each, however, is represented by a single species. The characteristic 
complexion of the Ethiopian formicine fauna is due to the great develop- 
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mend of the genera Acantholepis and Plagiolepis, with the subgenera 
Anacantholepis and Anoplolepis, the latter with several large and con- 
spicuous species, and of the genera Camponotus and Polyrhachis. Cam- 
ponotus is characterized by a few endemic subgenera (Myrmopsamma); 
some striking species of Myrmopiromis, Myrmosericus, and Orthonotomyr- 
mex; an extraordinary development of the species, subspecies, and 
varieties of the subgenera Myrmoturba and M yrmotrema, especially of the 
maculatus and foraminosus complexes; and a surprisingly feeble develop- 
ment of other subgenera, such as Colobopsis, which has so many species 
in the Indomalayan and Papuan Regions. One species of Orthonoto- 
myrmex (sericeus) and one of Myrmosericus (rufoglaucus) have a very 
wide distribution, ranging not only over the whole Ethiopian but occur- 
ring also in the Indomalayan Region. Polyrhachis, which is represented 
by numerous subgenera in the Indomalayan, Papuan, and Australian 
Regions, has species of only two subgenera, Myrma and Cyrtomyrma, in 
Africa. The genus is absent from Madagascar, but a species of the sub- 

' genus Myrmhopla (simplex) occurs as far north as Palestine, so that it 
would seem that the ancestors of the present Ethiopian species entered 
the continent by way of the Nile Valley and the Sudan. Prenolepis 
is poorly represented in Africa. The deserticolous genus Cataglyphis be- 
longs properly to the Palearctic fauna and such species as are found in 
the Ethiopian Region must have come from the Sahara or Arabia. 
(Ecophylla has a peculiar distribution, ranging clear across tropical 
Africa and through the Indomalayan and Papuan Regions into northern 
Queensland but not occurring in Madagascar. 

Within the Ethiopian Region the distribution of species evidently 
depends on the distribution of temperature, moisture, and vegetation. 
It might be interesting to discuss this matter in detail but the data at 
present available are hardly sufficient. From the synonymic list, in 
which all the recorded localities for the various forms are cited, it will be 
seen that many species, subspecies, and varieties are known only from 
single stations. Some of the large, common, and conspicuous forms, — 
however, such as Megaponera fatens, Paltothyreus tarsatus, Myrmicaria 

eumenoides, etc., are known to occur throughout the Ethiopian Region. 
Others, e. g. Pachysima xthiops, Viticicola tessmanni, and several 
Crematogasters, are so intimately associated with certain host-plants as to 
be restricted to the range of the latter. Still others, such as the species of 
Phrynoponera, Psalidomyrmex, Macromischoides, and some species of 
Polyrhachis and Camponotus, are evidently confined to the rain forests of 
western equatorial Africa, while a considerable number of species of 

—E————— 
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Crematogaster, Tetramorium, Monomorium, etc., and the genera 
yw and Ocymyrmex (Map 3) are peculiar to the det eaitiatabs. 

_ The problem of the altitudinal distribution of the Formicide in the 
ion is peculiarly interesting in connection with the cir- 

oe w fauna and the montane faunas in other parts of the World. 
e is no general account of the subject, Dr. Bequaert, who col- 

n Mt. Ruwenzori, has written out for me the following sketch of 

ieee of the ant-faunas of this and the other high mountains of 
ical Africa. 
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_ “The ant-fauna becomes exceedingly poor in the higher alpine and 
F iihalpine regions of Central Africa and shows no peculiar forms nor 
_ any of the boreal, palearctic, or holarctic elements which are so con- 

- spiewous a feature of the flora! Tropical plant and animal life stops at 

& Peecnecs os Mt aditadietisescoa. 
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about the 1500 m. level-line; between 1500 and 2500 to 3000 m. extends 
a warm temperate belt, which may conveniently be called the lower 
mountain region. Its ant-fauna is scanty in species and individuals and 
includes only a few representatives of the more generally distributed 
Ethiopian genera. This is shown by the following list of genera of which 
workers were found by Alluaud and Jeannel on Mt. Kenia, the Aberdare 
Range, Mt. Kilimanjaro, and Mt. Ruwenzori, between 1500 and 2850 
m.': Bothroponera (1 sp.); Dorylus, sens. str. (2 sp.) and subgen. Anomma 
(1 sp.); Monomorium (3 sp.); Messor (2 sp.); Pheidole (5 sp.); Oligo- 
myrmex (1 sp.); Crematogas‘er (3 sp.); Xiphomyrmezx (1 sp.); Engramma 
(1 sp.); Tapinoma (1 sp.); Technomyrmex (1 sp.); Plagiolepis (1 sp.); 
Acantholepis (1 sp.); and Camponotus (6 sp.). The number of species 
represented is very small and most of them also occur at lower alti- 
tudes. The absence of certain common Ethiopian genera, such as Pal- 
tothyreus, Megaponera, Euponera, Odontomachus, 4nictus, Tetraponera, 
Myrmicaria, Solenopsis, Cataulacus, @cophylla, and Polyrhachis, is very 
striking; furthermore, it must be noted that most of the montane ants 
mentioned above have been found below 2000 m. Indeed, on all Central 
African mountains reaching above 4000 m. there is between 2000 and 
3000 m. a belt of very moist and cool forest, which for many hours of the 
day is often enveloped in clouds; it is well known that such an environ- 
ment is very unfavorable to ants and accordingly a few species of Crema- 
togaster and certain driver ants alone enter these cloud forests. On Mt. 
Kenia and Mt. Ruwenzori, the alpine region above the cloud forest up 
to the snowline (about 4500 m. in tropical Africa) is mainly covered with 
a peculiar swampy heath- and bog-formation, which practically excludes 
ant-life. Mt. Kilimanjaro, Mt. Meru, and the Aberdare Range, owing 
to their more eastern location, present, however, very different condi- 
tions: the usual cloud forest extends from 1800 to 2600 m. on the eastern 
and to 3000 m. on the western slopes; then begins a rather dry, alpine, 
steppe formation, with short grass growing in tussocks, where a few 
species of ants are found, nesting in the soil [Melissotarsus emeryi var. 
pilipes Santschi (Mt. Kilimanjaro, 2740 m.); Tetramorium squaminode 
Santschi (Mt. Kilimanjaro, 2600 to 3800 m.); TJ. cespitum subsp. 
altivagans Santschi (Mt. Kinangop, 3100 m.); Engramma ilgi var. 
stygium Santschi (Mt. Kilimanjaro, 2740 m.); Camponotus maculatus 
subsp. kersteni (Gerstecker), a strictly montane ant, known only from 
Mt. Kilimanjaro, where it is common between 2500 and 3000 m.]. 
Most of these ants, with the possible exception of the subspecies of 7. 

1Genera which were collected in the winged sexual phases only are not included in this and similar 
lists because such individuals are apt to be carried to higher altitudes than their nesting sites. 

Ee = 
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m, are identical with or closely allied to Ethiopian forms of 
altitudes and evidently derived from them. 
ow fel ants are known from Mt. Ruwenzori above 1500 m. and 

re all collected on the eastern slopes (Uganda). Only the two 
“species have been recorded thus far: Dorylus brevipennis 
at — (8; Alluaud and Jeannel), and D. nigricans 

i var. molesta (Gerstaecker), on the eastern slopes, 1600 

€ e species: of ants in the cloud forest region of the western slopes 
t. Ruwenzori, between 2000 and 2500 m.; unfortunately these 
mens are not available for study. None was seen above 3000 m. 

ity of ants in the Ruwenzori Range was very surprising; most 
1g among them were the columns of driver ants (Dorylus nigricans), 
¢ with in the bamboo forests at about 2200 to 2500 m. Alluaud 
nnel comment as follows upon the driver ants of the lower 

region: ‘In the forest of Kenia the Anommas are very 
dant | and we were even subjected to an invasion of our camp I, 
100 m., in the lower forests; only fire and barriers of hot ashes suc- 

od in averting from the tents the columns of thousands of assailants. 

) to about 3000 m.’ Sjéstedt observed driver ants on Mt. Meru, 

eyg reach 3000 m. 
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Table I aie 
General Distribution of the Genera of Ants' rita 
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Typhlomyrmex ; . ~ teers, 

Rhopalopone +} + ee 
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Thaumatomyrmex ea 

14 =present; ?=generic reference doubtful; *=introduced genera; S=only in the southern 
part of the region. re: 3 
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Table I (continued) — 

General Distribution of the Genera of Ants 
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Table I (continued) — 

General Distribution of the Genera of Ants 
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Table I (continued) pe 

General Distribution of the Genera of Ants 
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Table II 
aber of Genera and Number of Endemic Genera in each 
rion, Iso Number of Genera Common to other Regions' 

= Genera Common to 

Ae Regions 3 ‘ 2 $3 

= 4 
= = ZA\lZA 

90; 34 .. | 34 | 48 | 39 | 34 | 28 19 | 22 

40; 4/ 34/ .. | 32 | 29 | 26 | 20/| 18 | 19 

101} 21 | 48 | 32} .. | 65 | 51 | 31 | 25 | 29 

81; 4/{ 39 | 29) 65) .. | 50 | 28 | 23 | 27 

81/ 18 | 34 | 26 51 | 50 | .. | 27 | 22 | 24 

54| 13 | 28 | 20 | 31 | 28 | 27 | .. | 26 | 20 

531) 5] 19} 18 | 25 | 23 | 22126; .. | 36 

97| 48 | 221 19 | 29 | 27 | 24 | 20 | 36 

is Table III 

ber of Genera and Number of Endemic Genera in Each of the 
‘ Subfamili 

eal Regions £ gs 3 : - 

iE) =) = | 

ere rae te} 3 
33—15 | 3—1 | 38—14| 4—1 | 12—3 | 90—34 
12—1 oO—O | 22—3 2—0 4—0 | 40-4 

si—2 | 3—o | 42—11| 7—1 | 18-7 |101—21 
27—1 2—0 | 33—2 7—O | 12—1 | 81—4 

26—5 1—O | 29—5 8—1 17—7 | 81—18 

7—0 3—0 | 31—13 4—0 9—O | 54—13 

12—0 1—O0 | 27—4 6—0 7—1 53—5 

28—12 | 2—1 51—28 8—3 8—4 | 97—48 
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Table IV 

Member of Species, Scenes al ieademeenniatan 
in 1911 (Forel) 

PRs | 

GEOGRAPHICAL FAUNAS 
SPECIES AND. 
Races or 

fa. South Ameriea, except 
NEOTROPICAL els Pade a A 

Il. Ernortan Fauna (Africa south of _ the! 
Sahara) 

Ill. Mataaasy Fauna (Madagascar, Comoros, — 

Chagos, Seychelles, 
ete.) 

IV. INDOMALAYAN 
Fauna mans, Ceylon, In- 

~donesia, —_— Philip- 
pines, part of China 

(India, Indo-China Ande. 

1165 and Japan) ; 

Papuan AND Oce- (Moluccas, New ais 
ANEAN Fauna Oceania) 

AUSTRALIAN Fauna (Australia, New Caledonia, 
_ Tasmania) 

Vil. 

a. Palearetic proper 
b. Mediterranean  (in- 

cluding North Patearctic Fauna 

| Minor, ete.) \ 

Nearctic Fauna (North America) 

A Antarctic FAUNA 

Tora 
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Table V (ocattinnied) 

Number of Species, Subspecies, and Varieties of Each Genus Hitherto 
Recorded from the Ethiopian Region and the Belgian Congo _ 

Ernrop1an ReGIon Beiotran Conco 

Species | Subspecies} Varieties | Species | Subspecies| Varieties 

REma: Ba: 

S cs 

ne 

s : S: @. ao: 
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ae ty ee ee 
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F Table V (continued) 

er of Species, Subspecies, and Varieties of Each Genus Hitherto 
ecorded from the Ethiopian Region and the Belgian Congo 

Erxioptan REGION Be.ta1an Congo 

Species | Subspecies | Varieties | Species | Subspecies | Varieties 

1 =f a a 
10 2 2 8 1 2 

10 3 4 1 1 sft 
9 2 4 6 1 

1 1 

1 ‘ 

26 3 8 6 1 1 

20 il 16 5 2 4 

13 a 1 5 — 

4 ae, 1 3 a 1 
2 4 2 oa ee 

2 re 4 1 45 3 

oF 81 76 37 33 19 

1 ? 1 G3 le 
37 17 22 23 9 11 

920 389 540 318 122 158 

ri ‘THe PECULIARITIES OF THE MaLaGAsy ANT-FAUNA 

ne a, Region includes Madagascar and a number of small 
_ neighb islands known as the Comoros, Seychelles, and Chagos. 
‘ he ant-fauna of Madagascar was first studied by Forel in a splendid 

ume in Grandidier’s large work on the physical and political history 
: ’ island. More recently, the Swiss myrmecologist has contributed 
. on the ants of the smaller islands. Turning again to Tables I, IT, 

1 III, we note the following facts. 
1.—The Malagasy ant-fauna comprises 40 genera, somewhat less than 
‘the number known from the Ethiopian Region, but only four of 

ese (Champsomyrmex, Parapheidole, Brunella, and Eutetramorium) are 
ndemic, or precinctive. 
_ 2.—Of the 40 genera, 34 are common to the Ethiopian and 32 to the 

eeaayes so that the affinities appear to be about equally divided 
' een these two regions. 
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3.—The generic affinities with the Papuan and Australian Regions 
are somewhat less pronounced (29 and 26 respectively), but considerably 
more than with the Palearctic, Nearctic, and Neotropical (20, 18, and 19 
respectively). 

4.—The subfamily Doryline is completely absent from the Malagasy 
Region. 

5.—The Dolichoderinz are poorly represented by two genera. 
6.—The Formicine are represented by only four genera (Acantho- 

lepis, Plagiolepis, Prenolepis, and Camponotus). 

7.—The Malagasy possesses only two genera (A phznogaster and 
Vollenhovia) which are not known to occur in the Ethiopian Region. 

8.—On the other hand, there are 13 genera (Discothyrea, Centromyr- 
mex, Ectomomyrmex, Dorylus, Anictus, Myrmicaria, Carebara, Pedalgus, 
Calyptomyrmex, Semonius, Pseudolasius, C2cophylla, and Polyrhachis) 
which occur in the Indomalayan and Ethiopian Regions but are not 
known to occur in the Malagasy. 

9.—Three peculiar genera (Simopone, Melissotarsus, and Terataner) 
are known to occur only in the Ethiopian and Malagasy Regions. 

The following remarks on particular genera are of general interest. 

Of the four endemic, or precinctive, genera, Champsomyrmex, Para- 
pheidole, and Brunella are monotypic and Eutetramorium contains only 
two species. Champsomyrmex is very close to Odontomachus; Para- 
pheidole seems to be very close to and parasitic on Pheidole; the species of 
Brunella was originally described as an Aphzxnogaster, and Eutetra- 
morium, as the name indicates, is allied to Tetramorium. These four 
genera, therefore, lend nothing very striking to the complexion of the 
Malagasy ant-fauna. Its distinctive features are due to the peculiar 
development of species within certain genera which it shares with the 
faunas of other regions. 

Among the Ponerine, the very ancient and primitive genera Simo- 
pone with 3 and Mystrium with 5 species show a greater development 
than elsewhere, though the former occurs also in Africa and the latter 
both in Africa and the Indomalayan Region. The only known species of 
Euponera, sensu stricto, (E. sikore Forel) is found in Madagascar. 
Leptogenys is beautifully represented by no less than 16 species, includ- 
ing three species of an endemic subgenus, Machexrogenys. The remaining 
genera of the subfamily show nothing unusual. 

Among the Myrmicine, we find Tetraponera represented by 12 
species and Aphznogaster, which does not occur in the Ethiopian 
Region, by 2, one of Aphzenogaster, sensu stricto, and one of the subgenus 
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my emneoentter has 21 species, distributed among the follow- 
subgenera: Crematogaster, sensu stricto, 11; Orthocrema, 1; Oxygyne, 5; 
sacrema, 4. on of the species of Vollenhovia (levithorax Emery) and 
single s ss of Triglyphothrix, T.striatidens (Emery), are really 
- ramp from the Indomalayan Region. Pheidole is well 

ited by 17 species, some of which have a peculiar habitus. The 
hala group comprises a number of forms as in the Ethiopian 
 Terataner with 5, Xiphomyrmex with 13, and Cataulacus with 
sare unusually well represented, considering the small size of the 

i olichoderine, as previously stated, have a very poor repre- 
i tion _Tapinoma by only one species, melanocephalum (Fabricius), a 

mon tropicopolitan tramp, and Technomyrmex by 4 species, 3 of 
re confined to Madagascar, while one, albipes (Smith), is widely 

sd over the Indomalayan and Papuan Regions. 
b greatest representation of Formicine is furnished by the genera 

: with 11 and Camponotus with 47 species. The latter genus is 
kable on account of the great number of subgenera represented 
ponotus, sensu stricto, with 1; Myrmoturba with 4; Dinomyrmex 
5; Myrmosaga with 7; Myrmosericus with 1; Mayria with 1; 

'yrmot with 2; Caoboveis with 1; Mernincsdis with 6; aes 
»pytia with 1; Mirmorkachis with 1; Orthonotomyrmex with 15; 
yrmosaulu with 1: and Myrmopiromis ath! spcctie) The subgenera 

i iurincenga, Myrmonesites, and Myrmopytia are confined to 
adagascar. The single species of Brachymyrmezx, B. cordemoyi (Forel), 
wn to occur in the island of Réunion, has been introduced by com- 
ce from South America. In Table VI the Malagasy genera of ants 

ding to Forel,! the fauna is made up of groups of species having the 
»wing provenience and affinities. 

- A.—Imported Forms 

RU iiihats Serias, inapurted cm various octesioas by ships i eg een 8 
_ American forms, evidently of recent importation: Brachymyrmex cordemoyi 
7 NE 2 
_Of recent importation from Indomalaya: Plagiolepis aieaseies (Jerdon) . . 1 
Si oe es oncient Ln Strumigenys godeffroyi Mayr... 

‘La faune des fourmis et ses rapports avec les faunes de I’ Afrique, de I'Inde, de 
e, ete.” pag cog Fo XV, pp. 1-6. 
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B.—Malagasy Forms 

7. . 
8. With Indomaleyan affimition os... ois... ccc cede cues soe et t+ eee a? ee 
9. With Ethiopian affinities. . 9 

10. With very distinct Australasiatic (OMoluccan and ‘Australian) affinities. “To 
these many might be added from the following group which, on the 
whole, have Moluccan and Australian affinities............... Ae coe & 

11. Malagasy forms proper... Mey 

Total. . nity sticace #-tSaillvees 5 + stein ll iis ge .. 238 

Forel summarizes his views on the Malagasy ant-fauna as follows: 
To sum up, the local Malagasy fauna is a fauna of extremely ancient 

relicts, which have been evolved in certain intercontinental groups (Camponotus, 
Pheidole, Crematogaster, ete.) to form a very peculiar fauna, the most ancient and 
primordial affinities of which connect it with the ancient fauna of the Moluceas and 
Northern Australia. But whereas the Indomalayan genus Polyrhachis has invaded 
Australasia and Australia, it no more exists in Madagascar than does the subfamily 
Doryline. Subsequently, invasions from East Africa and India confused the situa- 
tion; still analysis is possible, although it is sometimes difficult to distinguish the 
direction of the invasions, especially that of the Malagasy fauna into Africa and 
India. 

Finally, very recent invasions of cosmopolitan and even of American species, 

introduced, without doubt, by shipping, have still further complicated the situation, 

especially in the small Malagasy archipelagos and along the coast. Nevertheless, 
it is on the whole easy in these cases to detect the invasions and to avoid erroneous 
interpretations. The genus Brachymyrmex admits of no doubt, and an eye-witness, 
M. Vinson, of St. Denys,. was able to give me-exact information, through M. de 
Cordemoy, on the invasion of Plagiolepis longipes into Réunion some twenty-five 

years ago. 

With cosmopolitan affinities (varieties of intercontinental species)... . . re 9 = 

\y 
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Table VI 

a, a ‘Wheeler, Ants of the Belgian Congo 
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E ANTS COLLECTED BY THE AMERICAN MUSEUM CONGO 
. _— > EXPEDITION 

By Wa. M. WHEELER 

Doryline 

KER AND Souprer.—Clypeus as a rule very short and not limited by sutures. 
caring vertical, not covering the insertions of the antenne. Antenne in- 

the mouth and close to each other, often less than 12-jointed. Palpi at 
ed, in Leptanilla only one-jointed. Ocelli and eyes often absent (without 

n all African genera). Sutures of the thorax more or less vestigial; mesono- 

hing the epinotom on the dorsal face, without interposed metanotum. Spurs 
tibia pectinate or rudimentary. Postpetiole not always separated by a con- 

n from the third segment; however, in Eciton, Anictus, and Leptanilla, 
into the second joint of a two-jointed pedicel. Sting developed. 
=.—Permanently apterous, with the abdomen much enlarged and swollen; 

fferent morphologically from the worker. Clypeus as in the worker. Frontal 

more or less separated. Antenne 10- to 12-jointed. No ocelli; eyes not more 

M d than i in the worker; female blind when the worker is so. Segmentation of 
* more or less rudimentary; no traces of wings or a rudiment left at the 

aposed of one segment. Gaster long and voluminous. 

Seiepews and frontal carine much as in the female. Mandibles de- 
l, asarule large; in Leptanilla very short. Antennz 13-jointed; scape long, in 

| only slightly longer than the second joint. Eyes and ocelli well developed. 
-with normal segmentation, winged. Postpetiole and pedicel much as in the 

. Genitalia completely retractile (Dorylini and Ecitini) or exserted and not 
e (Leptan'llini); subgenital lamina split or furcate; cerci absent. 

Larv# more or less cylindrical, with short hairs, without hooked sete; mandibles 
, slender, faleate. - 

winged males were the first to be known and were originally 
lace i with the Mutillide. The workers and females were recognized 

as ants but at first classified in genera by themselves. Though their rela- 
jions were more or less suspected by Lepeletier de Saint-Fargeau, Hali- 

and Shuckard, the true affinities of the male and worker became 
oly gradually known after 1850, when Savage observed for the first time 
West Africa Dorylus males walking in an army of Anomma workers. 

The females, leading a permanently subterranean life, are still excessively 
‘in collections and known only for a few species; their capture in the 

jaller species is rather fortuitous, whereas in such fierce army ants as 
2 it is a very troublesome operation. 

30 
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G. Arnold' gives the following general account of the habits of this 
subfamily : 

The members of this subfamily are commonly known as driver or legionary ants. 
The males, which are winged and provided w:th eyes, are frequently taken at lights; 
on the other hand, the workers are blind, with the exception of some species of Eciton, 

in which there is a pair of single-faceted eyes, and the females (excepting one species 
of Eciton) are both blind and wingless. The members of the genus Dorylus are almost 

entirely subterranean in their mode of life, rarely coming to the surface except in dull, 
cloudy weather. The species of the subgenus Anomma, which live in the more 

' tropical and forested regions of Africa, and to which the term driver ants was origin- 
ally applied, and the Ecitini of South America, are , however, usually seen above the 
surface, although, should the rays of the sun prove too powerful, they will construct 

temporarily tunnels with particles of earth held together by their saliva. The species 
of #nictus are not so shy of the light and may be seen foraging about even in bright 

sunlight. It is probable that all, or at least the majority of the species are carnivor- 

ous, although D. orientalis has been shown by Green to feed also on tubers and the 
bark of trees. 

As far as known the members of this subfamily do not as a rule make permanent 
nests. This course is determined by their exceedingly predatory habits, which com- 

pel the adoption of a migratory form of life together with the formation of temporary 
nests in localities which are sufficiently productive of animal life to detain them for 
any length of time. Ranging far and wide in search of prey, which consists of any 

animal they are strong enough to overpower, these ants must sooner or later exhaust 

the areas round their nests, and are forced to remove the latter to new and more pro- 
ductive hunting grounds. 

But little is known of the habits of the Leptanillini; all species are 
hypogzic. Santschi found the nest of Leptanilla nana Santschi 40 cm. 
beneath the surface in clay soil; he caught females and workers by in- 
undating the soil so as to force them to come out of their burrows; work- 
ers have also been taken by sifting decayed leaves. The males are 
attracted by lights. 

A detailed account of the migrations and habits of some of the 
African species is given below (see under Dorylus bequaerti, D. opacus, 
D. kohli, D. nigricans, D. wilverthi, and D. fulvus). 

The Doryline are abundantly found in all tropical parts of the 
world, with the exception of the Antilles and the Malagasy Region; 
they are absent from the larger part of Australia. A few species reach 
North Africa, the coasts of Asia Minor, and the central and southern 
United States. 

11915, Ann. South African Mus., XIV, p. 110. 
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Dorytus Fabricius 

‘Workers small or of medium size, without eyes or ocelli, highly polymorphic, 
‘ituting a series of forms which may be grouped as maxime, or soldiers, medize 

maxima the head is very large and usually broader in front than 

d, the mandibles are long and narrow, with a small number of teeth on the 
cider, the clypeus is very short and not marked off from the remainder of the 
by autres Frontal carine very short, erect, close together, not concealing 

Dn of the antennz. Antennz short, inserted very near the mouth, 9- to 12- 

d Stillen’ 40 the mpecies. Mediz smaller, with much smaller and shorter 
, but the latter not narrowed in front; anterior border of clypeus more or less 
ecting in the middle over the mouth. Antenne as in the maxima. Minima very 

ll, with the head narrowed anteriorly and the anterior border of the clypeus 
projecting i in the middle. Number of antennal joints reduced, seven being 

¢ minimum. Promesonotal suture distinct in all three forms of worker; meso- 
‘suture obsolete. Epinotum always unarmed. Petiole nodiform; post- 

: narrowed anteriorly, not or only indistinctly separated from the first gastric 
me Pygidium with a dorsal impression and terminating in three points. Pos- 
wr tibie each with a pectinated spur. 
Femaue very much larger than the worker, dichthadiiform, i. e. wingless, with 
and voluminous abdomen. The head has the occipital lobes swollen and rounded, 

ed by a median longitudinal furrow. Eyes and ocelli absent, as in the workers. 
; as in the worker maxima, or soldier. Mandibles narrow, edentate. Antenne 

ated (12-jointed in the subgenus Dichthadia). Thorax segmented, but the 
without differentiated scutum and scutellum; alar insertions vestigial. 

vas apa its posterior corners prolonged as blunt points. Postpetiole shorter 
an the first gastric segment, but not followed by a constriction. Pygidium and 

gaping or separated so as to expose to view the eighth pair of abdominal 

, the anal segment and sting; the pygidium not impressed; the hypopygium 
the pygidium considerably and terminating in two lobes or appendages. 

_ Mate very large, with very large eyes and ocelli. Clypeus short, prolonged back- 
‘ Salant Between the short, diverging frontal carine. Mandibles edentate. Antenne 

_ 18-jointed; scape one-third or one-fourth as long as the funiculus which is filiform. 
_ Legs short; femora flattened, tibie narrow. Wings with narrow, poorly defined 
_ pterostigma, placed near the apical third; radial cell elongate and open; one closed 
al Ceubiial cell, usually one recurrent nervure (two in the subgenus Rhogmus and in some 

_ anomalies). Petiole nodiform or saucer-shaped, its concavity turned toward the 
_ postpetiole, the latter not separated from the gaster by a constriction. Gaster long, 
 ¢ylindrical or club-shaped. Pygidium rounded or split at the posterior border (Rhog- 

__ mus fimbriatus). Genital armature voluminous, completely retractile; annular 
_ lamina narrow; stipes and volsella simple; lacinia absent; subgenital plate deeply 
 fureate. 

Emery, who has devoted much careful study to the Doryline, 
divides Dorylus into six subgenera (Dorylus, sensu stricto; Dichthadia 
Gerstecker; Anomma Shuckard; Typhlopone Westwood; Rhogmus 

_ S$huckard; Alaopone Emery) mainly on the number of antennal joints 
_ and structure of the pygidium in the worker, the number of antennal 
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joints and shape of the hypopygium in the female, and the shape of the 
mandibles and petiole in the male. The genus (Map 4) occurs through- 
out Africa, India, Indochina, the Malayan Region, and Indonesia 
(Borneo, Java, Sumatra, and Celebes). All but one of the subgenera and 

most of the species are found in Africa; in Asia there are less than half a 
dozen species belonging to the subgenera Dichthadia, Typhlopone, and 
Alaopone. 

In the ‘Genera Insectorum’ (Doryline, 1910, p. 7) Emery makes 
the following statement on the ethology of the genus Dorylus: 
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Map 4. Distribution of the genus Dorylus. 

Apart from the subgenus Anomma all the species of Dorylus lead a subterranean 

life and come to the surface of the soil only on exceptional occasions, as, ¢. g., during 

inundations or in order to accompany the males when they take flight. Their societies 
are very populous. The soldiers and workers make subterranean expeditions for the 

purpose of capturing insects and other small animals, and exploit manure piles, 
cadavers and probably also the nests of termites. The males come to lights at night. 

Search for the heavy and voluminous apterous females is beset with difficulties so 
that they are rare in collections. It may be noted that in all the specimens hitherto 
described, with the exception of the female of D. fimbriatus described by Brauns, 
the terminal tarsal joints are lacking. I infer that the workers tear them off during 
the underground forays, while they are dragging the colossal queen by all her legs 
through the narrow galleries. 



Wheeler, Ants of the Belgian Congo 43 

Dorylus atratus F. Smith 

ae from Stanleyville (Lang and Chapin). 

" —— brevipennis Emery variety marshalli Emery 

Pa. _— from Medje (Lang and Chapin). 

Dorylus bequaerti Forel 

to this species, originally taken by Dr. Bequaert at Sankisia 
‘Katanga, numerous workers from two colonies, one taken by Mr. 

Ra edi, the other by Dr. Bequaert at Pasaconde near Zambi 
leries under ground and in a fallen trunk of Hyphzne.” The larg- 

orke a of the former colony are only 4 mm. long and therefore some- 
ts aller than those seen by Forel (5 mm.) and the color is paler. 
th e probably not the largest workers of the colony. The 

t indi s taken by Dr. Bequaert are fully 5 mm. long and 
ei n aloe. The head is deeply and broadly excavated behind and 

rht, subparallel sides; the first funicular joint is distinctly longer 
ad, the remaining joints, except the last, broader than long, and 

petiole is also slightly broader than long. The whole body is evenly 
sharply punctate, the punctures on the gaster somewhat smaller but 

listinct. The large workers are rich ferruginous red, with some- 
t paler gaster; the smaller workers are decidedly paler, like those 

Mr. Lang at Banana. 

* Dorylus depilis (Emery) 

FParadje, 7; Medje, @; Stanleyville, @ (Lang and Chapin). 
yen specimens, all belonging to the typical form of this well-known 

Dorylus mestus (Emery ) 

iaakte from Stanleyville (Lang and Chapin). 

| Dorylus staudingeri Emery 

single male from Medje (Lang and Chapin). 

‘Dorylus (Anomma) emeryi Mayr subspecies opacus Forel 

__ A fine series of workers of all sizes from a single colony taken at 
Ngayu (Lang and Chapin). “They appeared during the night, appar- 
ently attracted by some bones of large mammals, which they completely 

vered.”” The sides of the head of the largest workers are less convex 
an indicated by Santschi’s figure and like that which he gives of D. 
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emeryi, though slightly narrower and much more deeply excavated 
behind. The preapical tooth of the mandibles is lacking in the largest, 
though present in the medi and smallest workers. There are also three 
workers from Medje, taken from the stomach of a toad (Bufo funereus). 

Dorylus (Anomma) funereus Emery 

Medje, o; Stanleyville, @; Bolobo to Lukolela, @ (Lang and 
Chapin). Single specimens from each of these localities agree —_ 
with Emery’s description of the types from the Gold Coast. 

Dorylus (Anomma) kohli Wasmann 

Twenty workers from Akenge and Niangara, taken from the 
stomachs of toads (Bufo funereus) and frogs (Kassina senegalensis and 
Hemisus marmoratum), and a fine series of workers of all sizes from 
Avakubi (Lang and Chapin) with the following note: “They usually 
appear in great masses, coming right out of the ground, underneath a 
piece of meat. Even palm oil, poured on the floor, will attract them in 
the same way.” This observation shows that the species is hypogeic 
like the species of Dorylus, sensu stricto, and not epigwic like Dorylus 
(Anomma) nigricans and its various subspecies and varieties, and agrees 
with the observations of Father Kohl, quoted by Wasmann: “This 
species seems to be intermediate between the subterranean 
sensu stricto, and the driver ants. Its discoverer, Father Kohl, wheleitad 
it at St. Gabriel near Stanleyville on the Upper Congo, writes as follows: 
‘The ants just mentioned seem always to wander about beneath the 
surface of the ground; at any rate, I have seen them on the surface only 
on three occasions and always after a rain.’”” Wasmann adds the 
interesting statement: ‘‘The subterranean mode of life of D. kohli 
may also be inferred from its guests, which are much less like those of 
Anomma than of Dorylus helvolus L. The development of the eyes of 
Pygostenus pusillus Wasm., which lives with D. kohli, is about half way 
between the small eyes of P. raffrayi Wasm., a guest of D. helvolus L., 
and the very large eyes of the Pygostenus species which live with Anomma 
wilwerthi Emery. Here, too, there is a hint in regard to the habits of the 
host.’”’ The remarkable wingless phorid Hexacantherophora cohabitans, 
recently described by H. Schmitz, was also found with Dorylus kohli _ 
by Father Kohl at St. Gabriel near Stanleyville. 

11914, Zool. Jahrb. Abt. Syst., XXX VII, pp. 512-515, Pl. xxrx, fig. 1. 
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7 Dorylus (Anomma) kohli variety congolensis Santschi 

_ Two series of workers, one taken at Leopoldville by Mr. Lang, the 
other at i Dr. Bequaert, evidently belong to this variety, in 
hich the head of workers measuring 7 mm. is as broad as long, whereas 
n the typical kohli it is longer than broad in individuals of the same size, 

‘somewhat less pointed posterior angles. 
_ The Leopoldville specimens were found “under a piece of tin on 
® shore of Stanley Pool,’ those from Thysville were “marching in a 

nean burrow in a forest gallery.” 

ie Dorylus (Anomma) kohli variety langi, new variety 

__ A series of more than a hundred workers from Malela (Lang and 
Chapin), taken beneath the prostrate trunk of a palm, represent a new 

sty near variety frenisyi Forel and variety minor Santschi. They 
ige in size from 3 to 8 mm. The largest are very probably the true 
xima workers as they lack the preapical mandibular tooth. In frenisyi 
» largest workers attain a length of 8.5 mm., in minor 8 mm. 
- The head of langi is nearly as broad as long, its sides convex and distinctly con- 

‘ behind so that the occipital border, which is deeply and rather angularly 
isasieed, fo about three-fourths as long as the anterior. The dorsal and ventral surfaces 
of the head are somewhat flattened. The whole body is finely, sharply, and rather uni- 

rmly shagreened or minutely and densely punctate and subopaque; the mandibles 

yth and shining; the gaster behind its first segment feebly shining. The upper 
of the head, thorax, and gaster are uniformly but sparsely punctate, the punc- 

tures nonpiligerous for the most part. The suberect, yellow hairs are very sparse and 
confined to the gaster and the same is true of the dilute appressed pubescence. Legs and 
_Scapes with short stiff and appressed hairs, absent or very sparse on the extensor 
‘surfaces of the femora and tibia. In some specimens a few very fine short hairs can 
» detected, under a magnification of 20 diameters, arising from the coarse punctures 

. the vertex or posterior corners of the head. Color rather bright reddish ferrugin- 
gus, with the legs paler and the mandibles and the upper surface of the head, except 
2 the cheeks and occiput, dark brown or blackish. The upper surface of the thorax 
ee. except the posterior borders of the segments of the latter, are darker and 

e brownish than the pleure and venter. The petiole is scarcely longer than 
its ventral tooth small, compressed and directed backward. The smaller 

aa head cf nearty the cxase chaye an proportions on the larger but low 
_ deeply excised behind and more shining, as is also the body. The pubescence is also a 

little more abundant. The color is very similar but paler in the smallest individuals. 

Dorylus (Anomma) kohli variety chapini, new variety 

This is a very distinct form, represented by a series of two dozen 
- workers from Stanleyville (Lang and Chapin), without further data. 

measure 1.5 to 6 mm. in length. The largest specimens are prob- 
_ ably not the maxima forms as they have a preapical mandibular tooth. 

us 
= 



46 Bulletin American Museum of Natural History [Vol. XLV 

The body is only slightly shining and very similar in sculpture to the preceding 
variety except that the punctures are coarser, sharper and piligerous. They are 
evenly distributed over the dorsal surface of the head and pronotum, similar but 
smaller and shallower on the epinotum and gaster, and very indistinct or absent on 
the petiole. Mandibles and legs smooth and shining. The head, pro- and mesonotum, 
gaster, scapes, and legs are covered with short, subappressed, yellow hairs arising 
from the punctures and forming a conspicuous, rather abundant, coarse pubescence. 

The body is brownish ferruginous, the head slightly darker, and appendages paler, the 
mandibles blackish. The head is scarcely longer than broad in front, the sides very 
feebly convex and converging to the posterior border, which is only slightly excised 
and about four-fifths as long as the anterior border. The petiole is as broad as long. 
The smaller workers closely resemble the larger, except that the head is a little longer 
and the color paler. 

Dorylus (Anomma) nigricans Illiger subspecies arcens (Westwood) 

Eleven maxima and media workers from Medje (Lang and Chapin), 
taken from the stomach of a toad (Bufo funereus), are very dark, almost 
black, and are evidently referable to this subspecies, though the largest 
specimens are only about 10.5 mm. long, whereas the largest workers, 
according to Emery and Santschi, measure 13 mm. The surface of the 
body is very shining, the head more opaque in front. 

Dorylus (Anomma) nigricans subspecies burmeisteri (Shuckard) 

Seven workers from the stomach of a toad (Bufo regularis) taken at 
Stanleyville; a series of workers of all sizes from Stanleyville and 
Lukolela to Basoko (Lang and Chapin); also workers from Katala (J. 
Bequaert). 

Dorylus nigricans is the famous driver or army ant, which has so 
greatly impressed all the African explorers. In my ant-book I have 
quoted some of the accounts of the earlier observers. To the field 
naturalist the various races of D. nigricans and D. wilverthi are so similar 
in appearance and habits that he designates them all as “driver” or 
“army” ants. It is not surprising therefore that Mr. Lang’s notes refer 
indifferently to both species. The four fine photographs (Pls. II, III, 
and IV) belong undoubtedly to D. wilverthi (vide infra) but the 
following note probably refers to both species: ‘‘Wherever they go, 
even though the file be very small, the army ants clear a road that can 
be easily seen. But when a large army is passing, they not only build a 
road but also bridges and frequently even fill in all the depressions 
between the dried grass with particles of sand or soil until a perfect road 
has been constructed. Across a pathway used by pedestrians, where 
they are often disturbed, they build walls and regular tunnels even in 
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hart ground. Particle by particle is carried out by the steady 
aug small workers and the soldiers, large and small, watch on both 
eran; ever ready to attack anything that may approach. 

ey a 2 a very peculiar attitude, with mandibles wide open and 
red thorax bent up and back till it forms a right angle with the 

( =. . When they seize anything, the abdomen can be torn off 
1out their loosening their grip. They are greatly feared by the natives 

n the greatest laggard moves rapidly when passing ‘the line.”’’ 
connection with the fact cited by the early explorers, that the 
are able to kill large animals when confinement prevents their 

, Santschi’s quotation of the following observation of Cruchet 
: es ig D. nigricans in Benguela is of interest: “Twice during the 

se of the year we have been compelled to take the cows out of the 
1 and drive them elsewhere, because they bellowed so piteously. 

aking into the matter we found that the Anommas caused all this 
ce by crawling into the natural orifices of the animals, especially 

> a un Baad vulva. A brooding hen had her head half eaten away, but 
would i not abandon her eggs. On three occasions one of my comrads 
ha <ouap his chamber during the night and take up his quarters in the 

: nigricans in East Africa has been published by Vosseler,? but I 

not had access to this paper. Forel’s paper, however, contains 
roductions of three of Vosseler’s photographs, one showing the 

nomm. overwhelming a white rabbit and the others showing its army 
' 0 n the march and crossing a stream. Prof. Emery, some years ago, kindly 
sen it me copies of these photographs, which seem to me worthy of being 

Eerepreduced for the benefit of my American readers (PI. V, figs. 1 
; Pl. VI, fig. 1). 

The singular dichthadiigyne, or female of D. nigricans, was dis- 
i by H. Schultze in Uganda. It measures 29 to 31 mm. and has 

en carefull figured and described by Forel in the work cited above 

(Anomma) nigricans asain burmeisteri variety rubellus 
(Savage) 

ral workers from Boma (Lang and Chapin). 

Mitt. Naturh. Mus. | XXIX, p. 174, footnote. 
| Nov. 4, 1903, pp. 280-302, > mh 
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Dorylus (Anomma) nigricans subspecies sjestedti Emery 

Three large workers from Faradje, Niangara, and Medje, taken 
from the stomachs of toads (Bufo regularis and B. superciliaris) and a 
frog (Rana occipitalis); also a large series of workers from Faradje 
(Lang and Chapin). 

This form closely resembles subspecies burmeisteri variety molestus 
(Gerstecker) in having the inferoposterior angles of the petiole prolonged 
outward as distinct tubercles, but is readily distinguished by having 
the head of the larger workers (7 to 12.5 mm.) opaque instead of shining 
and that of the smaller workers elongate. 

An interesting account of the habits of rubellus and sjestedti has 
been published by Sjéstedt.' 

Dorylus (Anomma) wilverthi Emery 
Plates II, IIT, and IV 

This fine species, the workers of which are easily recognized by the 
elongated and divergent posterior corners of the head (Fig. 1b), is repre- 
sented by a large series from Avabuki and a single small worker from 

Fig. 1. Dorylus (Anomma) wilverthi Emery. a, head of soldier; b, head of worker. 

Faradje; also by five workers from Medje and Akenge taken from the 
stomachs of toads, Bufo polycercus and B. funereus (Lang and Chapin). 

The temporary nest is shown in Plate II, the ants massed on the 
ground in Plate III. Concerning these ants Mr. Lang says: “We had 
considerable trouble with them, for they started a nest near our camp at 
the base of a coffee bush where some pineapple plants were growing. I 
took two photos before burning the place. One shows the masses of 
army ants heaped on top of the other. It was impossible to see what they — 
had beneath them, but after the fire, we found that they covered in- 

11908, 'Akaziengallen und Ameisen auf den ostafrikanischen Steppen.’ In Sjéstedt, Exped. Kili- 
mandjaro, Meru, etc., II, 8, pt. 4, pp. 111-114. 
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numerable eggs and larve. The other photo shows the mounds or heaps 
_ of earth particles carried out by the workers. They come on steadily, 
each one with a particle of soil in its jaws, and, as soon as they arrive at 
the summit of the mound, they open their mandibles and the grain of 
sand rollsinto place. After the fire they began to emigrate in enormous 
_ numbers, building their roads as they proceeded. There was one main 

line about an inch wide, excluding the soldiers. I followed this particular 
line for a distance of about 500 yards into the forest. Sometimes the 
ants seemed to have disappeared entirely into the ground, since they 
traveled in tunnels, but by searching I discovered their course some dis- 
tance beyond. I was unable to ascertain where the huge army deposited 
its eggs and larve. For three days the workers carried larve and eggs 
out of the old nest. The brood was carried under the body so that it 
could not be seen by the superficial observer.”” These observations were 
made at Avakubi. 

_ Dorylus (Typhlopone) fulvus (Westwood) subspecies badius 

(Gersteecker) variety obscurior Santschi 

Vankerckhovenville, 4,8, o&%; Faradje, a, %; Garamba, 8; 
-Batama, @; Stanleyville, @ (Lang and Chapin); Avakubi, 7 
(Lieut. Boyton). Both the worker and male of this form have a 
characteristic color. Santschi described only the worker from Konakry, 
French Guinea. The Congo specimens measure 5 to 13 mm. and have the 
head, thorax, petiole, and legs rich chestnut brown, the gaster brownish 
yellow, the mandibles and antennz nearly black. The smallest workers 
are more uniformly brownish yellow. The differences in form between 
this and the typical dadius of South Africa are slight. Santschi describes 
the head, the base of the epinotum, and the petiole as broader in 
obscurior. In my specimens the head of the soldier (Fig. 2a) closely 
resembles that of the variety eurous from East Africa as figured by 
Emery. 

The males (Fig. 2b-f) taken from the same colony as the workers are 
also much darker than those of the subspecies badius and variety eurous 
or the typical fulvus from North Africa. They measure 33 to36mm., with 

___ the thorax somewhat less than 6 mm. broad, and are chocolate brown, with 
the head blackish and the gaster a shade paler than the thorax and 
petiole. The wing membranes are also of alittle duller and deeper tint. 
The hairs and pubescence are less golden and less shining, more grayish. 
The male genitalia are intermediate in the structure of the stipes between 
those of the typical fulvus and the subspecies badius, as will be seen by 
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Fig.2. Dorylus (Tuphlopene) fulrus subspecies badius variety obecurior Santschi. a, soldier; b, 
head ay male: e-f, genitalia of male. 

comparing my figures with Emery’s.' The specimens from Batama and 
Avakubi are distinctly paler than the others in the series but ean hardly 
be regarded as belonging to a different variety. 

Concerning the Vankerckhovenville colony from which both workers 
and males were taken, Mr..Lang writes: “These ants were collected on 

the floor of an Azande hut. The workers and big males were swarming 
out of a hole in the ground during the night. These driver ants are not + 
annoying to human beings, but have subterranean habits. They never 

11895, Zool. Jahrb. Abt. Syst., VIII, figs. Q and R, pp. 727, 728. ae 

————— 

—.. or 
- 

\ 

oe ee ae eee Se eee 

- 

4 



Wheeler, Ants of the Belgian Congo 51 

in columns on the surface like the others, but whenever a piece of 

bbap a jar of oil is deposited on the ground they immediately 
m below, without a tunnel ora gallery being visible from the 

= - , 

us (Alaopone) atriceps Shuckard 

Text Figure 3 
e nae from Faradje and two y 
nley » (Lang and Chapin). Fig. 3. Dorylus (Alaopone) 
a atriceps Shuckard. Head of male. 

Dorylus (Alaopone) conradti Emery 

ery’s specimens attained a length of 6.5 mm. The soldier is easily 
zed by the coarsely punctate thorax and the very elongate head, 

h the closed mandibles, is nearly twice as long as broad. 

Cerapachyine 

have recently proposed to regard Forel’s tribe “Cerapachysii’’ as 
uting an independent subfamily, the larvze of these ants being so 
1t from those of the true Ponerine and much more like the larve 

ba Doryline: The limits of this new subfamily agree with those of 
ieery ’s section Prodoryline, and Emery was probably right in contend- 

Bq MOnKER caste has a ponerine habitus, but is often long and 
slender. The postpetiole is separated from the third abdominal segment 
ya » well-marked constriction, and as broad as the third segment. In 
he Indoaustralian Eusphinctus even the gastric segments are marked off 

one another. A powerful sting is present. 
e characters of the FEMALE in the various genera are peculiarly 

ive In some cases (Phyracaces), this caste is winged and not unlike 
females of certain Ponerine; in others (Parasyscia, Eusphinctus), 

emale is wingless and ergatomorphic; and, in still others (Acantho- 

J tens Wm. M., 1920. ‘The subfamilies of Formicide, and other taxonomic notes.’ Psyche, 
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stichus, Nothosphinctus), the female is so much like the corresponding 
caste in the Doryline that it might be regarded as a dichthadiigyne. 
The MALE, on the other hand, though lacking the cerci, has a decidedly 
ponerine habitus. The male genitalia are completely retractile; the 
subgenital lamina deeply and broadly furcate. 

The LARV# are extremely like those of the Doryline; they are 
elongate and almost cylindrical, uniformly covered with short hairs, and 
without piliferous tubercles. The mandibles are small, narrow, pointed, 
and rather feebly chitinized, and I have failed to find a trophorhinium, 
or triturating organ in the mouth. Apparently the young are fed only on 
soft food. Moreover, the foraging habits at least of certain Australian 
Cerapachyine (Phyracaces) resemble those of the Dorylinz.' 

Dr. W. M. Mann has recently sent me specimens of his Cerapachys 
majusculus from Fiji, with several worker pupe which are enclosed in 
well-developed, brown cocoons. The Cerapachynie seem, ae to 
agree with the Ponerine in this character. 

Cerapacnys fF. Smith 

Worker.—Small ants with peculiar, long, subcylindrical body; the head ex- 

cavated behind, with prominent, depressed posterior corners and very short clypeus, 
with which the closely approximated frontal carinw are fused. The latter are erect, 
leaving the articulations of the antennw exposed. The antennal fovea is bounded 
externally by a distinct carina. Mandibles with distinct, obscurely denticulate 
apical border. Antenne stout, 9- to 12-jointed, the scape incrassated distally, the 

terminal funicular joint large, swollen, oval or glandiform, at least as long as the three 
preceding joints together, thus forming a one-jointed club. Eyes small, sometimes 
wanting. Thorax with the promesonotal and mesoépinotal sutures absent or in- 
distinct. Petiole and postpetiole not marginate on the sides, the latter strongly con- 
stricted off from the gaster which is largely formed by its first segment. 

Fema.e scarcely larger than the worker and very similar, sometimes apterous 
and ergatoid. Fore wings when present with a discoidal and a single cubital cell. 

Mate with the clypeus and frontal caring much as in the female. Antenne 
filiform, 13-jointed; basal funicular joints short. Mesonotum without Mayrian 
furrows. Wing venation like that of the female. 

The genus has been divided by Emery into four subgenera, distin- 
guished by the number of antennal joints: Cerapachys, sensu stricto, 
having 12; Parasyscia, 11; Oocerwa, 10; and Syscia, 9. The distribu- 
tion of these subgenera is peculiar. The species of Cerapachys, sensu 
stricto, are known to occur only in the Ethiopian, Malagasy, Indomalayan, ~ 
and Papuan Regions; those of Parasyscia occur in Texas, Guatenal, 

‘Wheeler, Wm. M. 1918. a Australian ants of the ponerine tribe Cerapachyini.’ Proc. 
American Ac. Arts Sc., LITI, p. 223 
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ia, Ceylon, India, and Burma; those of Syscia have been recorded 
Singapore, New Guinea, Queensland, and Hawaii; while 

is known only from Ceylon. As these ants form small colonies 
ye a subterranean life, they are very rarely seen and this probably 

ants for the peculiar discontinuous distribution in the accompanying 
5). It seems hardly possible that species of Cerapachys, sensu 

re, are entirely lacking in South America, but none has been found in 
of the many extensive collections that have been made on that con- 
nt. Practically all that is known of the habits of the genus is con- 
in a paper which I published many years ago on the Texan 

usyscia august Wheeler.! 
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Map 5. Discontinuous distribution of the genus Cerapachys. 

Ae ta 

Phe Cerapachys cribrinodis Emery 

ol ‘Two workers found in the stomach of a toad (Bufo funereus) taken 
; ng and Chapin at Medje. 

Puyracaces Emery 

Closely related to Cerapachys. The worker and female have 12-jointed antenne. 
The terminal funicular joint, however, is not enlarged but tapers from the base to 
: tip and is not longer or scarcely longer than the two preceding joints together. 
_ The eyes of the worker are much larger than in Cerapachys and the sides of the petiole 
_ and often also of the postpetiole are strongly marginate. The female is winged or 

lerous and ergatoid; the male is known in certain Australian species. 

e ‘An American C. with remarks on the affinities of the h * Biol. 

Bull Tipp 181-191, 7 aime cas the Cerapachyinw.’ Bio 
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This genus is known only from the Ethiopian, Malagasy, Indo- 
malayan, Papuan, and Australian Regions (Map 6) and is represented 
by the greatest number of species in Australia. The little thatisknown 
concerning the habits of the species is recorded in my paper entitled 2 
‘The Australian ants of the ponerine tribe Cerapachyini.’' The workers 
forage in small armies on the surface of the soil, like many Doryline, 
and prey on other ants or possibly on any small insects they may en- 
counter. 
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Map 6. Distribution of the genus Phyracaces. 

Phyracaces langi, new species 
Worker (Fig, 4).— 
Length 4 to 5 mm. 

Head subrectangular, a little longer than broad and a little broader behind than 

in front, its sides feebly and evenly convex, its posterior border broadly and rather 
deeply concave and somewhat truncated, the occipital border sharply marginate 

with the margination surrounding the blunt but projecting inferoposterior corners 
and continued forward along each side of the gula to the insertion of the mandible. 
Eyes moderately large, flat, in front of the middle of the head. Mandibles with 
slightly concave external and very finely and evenly denticulate apical borders. 

Carine of cheeks very prominent, in the form of blunt, rectangular teeth. Frontal 

caring erect, subparallel in front, more approximated but not truncated behind. _ 
Antenne rather robust; scapes three-fifths as long as the head, slender at the 

base but rather abruptly enlarged before the middle; joints 2 to 9 of funiculus 

11918, Proc. American Ac. Arts Se., LIII, pp. 215-265, 17 figs. 
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der than long, tenth joint larger, distinctly longer than broad, terminal joint 
1g, not broader than the preceding and not longer than the two preceding 
.. Thorax subrectangular from above, about twice as long as broad, 

ie broader through the « epinotum than more anteriorly, evenly convex above, 
t traces of dorsal sutures, truncated and sharply marginate anteriorly and 

er orly. The margination separating the base and declivity of the epinotum is 

to form a small blunt tooth on each side. The 
eral borders of the dorsum are indistinctly marginate, 

all in the epinotal region, but the sloping epino- 

is sharply marginate laterally. Petiole as 
Betemincee rectangular, about one and two- 

; broad as long, with bluntly dentate posterior 
1a pin front and on the sides, with trun- 

, htly concave anterior, feebly convex dorsal 

oping posterior surface. Ventrally in front it bears 
e, triangular, compressed, subtranslucent tooth. 

ic ee peced as the petiole, as long as broad, 
ularly rectangular, flattened above, with only 

erio et marginate. First gastric segment 

larger than the postpetiole, of a similar shape 
; than long, anteroventrally with a blunt 

| or tubercle. Pygidium subcircular, truncate, 
ely and indistinctly spinulate on the sides. Legs 

per slender, hind cox with a large rounded, trans- 
Are cae em Cee inner, side, 
; en ng; mandibles coarsely and sparsely punctate. 

ad with tates, emooth and very shining space on 
ee frontal carine; remain- 

4 » with coarse, elongate punctures or foveole Fig. 4. Phyracaces langi, 
and iorly with a few coarse ruge. Thorax above and new species. Worker. 

tl las rather regularly longitudinally rugose, with 
dications of elongate foveol# on the humeri and truncated anterior surface; epinotal 

vity more finely and regularly longitudinally striated. Sculpture of petiole above 

r to that of the thoracic dorsum but with more numerous elongate foveolz in 
it gal spaces; on the postpetiole the foveol# are larger and more abundant 

an pete ruge much less distinct; first gastric segment, pygidium and 
_ posterior portions of remaining segments coarsely and evenly punctate, the basal 
” portior of these segments more shining and very evenly striolate. Scapes finely, 
lees $ more coarsely and much more sparsely punctate. 

Hairs grayish, bristly, suberect, moderately long, rather evenly distributed on 
he body, more abundant on the tip of the gaster, more appressed on the legs; tibix 

nd scapes with a few long, suberect hairs. Pubescence short, visible only on the 
netate portions of the gaster. 
- Black; mandibles, antenne, legs, tip of gaster and sting piceous, cox and middle 
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Very similar to the worker. Pronotum coarsely foveolate; mesonotum small, 
flat, somewhat pointed anteriorly, with its ruge converging in front. Postpetiole 
distinctly broader than the petiole and a little broader than long. Wings whitish 
hyaline, with very pale yellow veins and large, conspicuous, dark brown pterostigma. 

Described from seven workers and eight females taken from a single 
colony at Lubila, “nesting in a mushroom-shaped termitarium against a 
tree in the forest” (Lang and Chapin). 

Of the four described Ethiopian species: of Phyracacee, langi is 
most closely related to P. foreli Santschi of the Gold Coast. The worker . 
of this species,. however, measures only 3.5 mm. and, judging from Sant- 
schi’s description, has a nearly straight occipital border, shorter antennal 
scapes, and ‘different sculpture, especially of the head, petiole, and post- 
petiole. His'figure of the petiole shows much longer posterior teeth than 
in langi.. ‘Tie specimen from Samkita, Gaboon, described by Santschi 
as the female of foreli measures 4 mm. and is so different from the worker 
in the shape of the petiole that I feel sure that it belongs to a distinct 
species, which may be designated as Phyracaces santschii, new species. 

Ponerinse 

Postpetiole separated from the third abdominal segment by a constriction which 
is more or less marked (except in the Odontomachini and in certain males of Ponerini), 
almost always as broad as the third segment (except in Myrmecia and a few others). 
Worker and FreMae with a powerful sting. As a rule there is a stridulating organ 
on the basal surface of the tergite following the postpetiole; it consists of very fine 
transversal striw of the articulating surface. Median spur of the tibie pectinate, : 

when present, except on the middle tibis of a few genera; lateral spur simple. Fore 
wing as a rule with two closed cubital cells; but there are many exceptions. 

The dimorphism of the worker is feebly marked (except in Megaponera fetens, 
where it is very pronounced) and the female as a rule is not very different from the 
worker; ergatoid females exist in many genera, In a few cases the MALE has no con- 
striction behind the postpetiole; such males can usually be recognized from male Doli- 
choderine by the feeble development of the mandibles. Ergatoid males are known 
for certain Ponerini. 

Larv with the mandibles powerfully developed for ant larve; the anterior 
portion of the body long, slender and neck-like, folded over the swollen abdominal 
portion; the segments are either densely hairy all over or covered with rows of peculiar 

tubercles beset with more or less prominent bristles; the larvae of Megaponera and 
Bothroponera are hairless. 

Nympus enclosed in a resistant cocoon, which may be opened by the adult without 

intervention of the worker. The West African Discothyrea oculata Emery is the oly 
case in which the nymphs are described as having no cocoon. 

In the Ponerine the larve are nearly always fed with pieces of sold 
food, which is almost invariably animal matter. Arnold says that 
Euponera sennaarensis (Mayr) is possibly an exception to the rule: 

- 
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Wheeler, Ants of the Belgian Congo 57 

a ca tatckitae, but its nest very often contains consider- 
+ accumulations of grass seeds, which may perhaps be used as food.' 

: eee Sern coenies can Rent bo over- 
stir pé safely asserted that at least 80 per cent. of their food con- 

ist of termites, and they thereby constitute one of the chief checks to these pests of 
tropics. Certain species are exceptional, such as Plectroclena mandibularis, which 

efly on millipedes and beetles, and Aerstg arnoldi Forel, whose food con- 

ities Patetigrne tarsatus, Megaponera fatens, Ewponera sennaarensis, 
of Leptogenys and Odontomachus hematoda. 

BEE forccag in fies has boon checrved fn covers! epedie o Ponerine 
t parts of the world. In our region this habit is displayed by Megaponera 

and to a slight extent by Paltothyreus tarsatus. The former marches in double 
ee striking disparity in size between the two forms composing the colony 

as a very singular appearance. Their prey consists entirely of termites, and when a 
 hunting-ground containing these animals has been found, the columns break 

i pour into every hole and crack which leads to the invaded galleries. The 
hod then adopted is as follows: each ant brings to the surface one or more termites, 
i then re-enters the galleries to bring up more victims. This is continued until 
ant has retrieved about half a dozen termites, which, in a maimed condition, are 

t struggling feebly at the surface. The whole army reassembles again outside and 
picks up as many termites as it can conveniently carry, usually 3 or 4. 

SNRs bee Gia ro-formediand merch home. Less order is shown by P. tarsatus, 
Ihave often seen this ant carrying termites, in short single files composed of about 
ozen workers. (G. Arnold, op. cit., pp. 7-8). 

PLaTyTHYREA Roger 

Woan —Small or medium-sized, slender, monomorphic, opaque black ants, 
‘surface and very poorly developed pilosity, with flat clypeus often 

wit! ; 4 posterior suture, indistinct frontal area and large, thick, expanded and widely 
_ separated frontal carine. Mandibles large, triangular, with edentate or finely denti- 

jut, funiculi without a distinct club. Eyes rather large; ocelli absent. Promesono- 
uti suture distinct, other thoracic sutures feeble or obsolete. Petiole massive, not 
safer its posterior articulation at the middle of the anterior surface of the 

‘iole.. The constriction between the latter and the gaster moderately pronounced. 

idle and hind tibiw with two spurs; claws with a single tooth. 
FeMa.e winged, very similar to the worker and but little larger; eyes larger, but 

ae Matz more like the female than in most genera of the subfamily; clypeus more 

_ convex than in the worker and female; frontal carine not dilated anteriorly. Man- 
p oditles triangular, with sharp apical border. Antenne 13-jointed; szap2a little shorter 
as 

_—-«-*4915, Ann. South African Mus., XIV, p. 7. 
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than the second funicular joint. Eyes and ocelli very large. Pronotum large, not 
overarched by the mesonotum, the latter convex, with indistinct Mayrian furrows. 
Petiole much as in the worker. Pygidium rounded; cerci developed. 

This genus, of which more than 35 species are known, ranges over 
the tropics of both hemispheres (Map 7) and is represented by more 
species in Africa and Madagascar than in the Indoaustralian or Neotropi- 
cal Regions. Our American and many of the African species seem tofeed _ 
largely or exclusively on termites. I have found P. punctata (Smith) 
of the West Indies nesting in termitaria. Arnold gives some notesonthe 
habits of two of the African forms. Of P. lamellosa (Roger) subsp. . 
longinoda Forel variety rhodesiana Forel he says: 
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Map 7. Distribution of the genus Platythyrea. 

The nest of this species is so distinctive that it cannot be mistaken for that of any 
other Ponerine. The entrance is surmounted by a dome, from 6 to 8 inches high, by 
about 12 inches broad at the base. The dome is built up of very even-sized small 
pebbles, about 5 to 8 mm. in their largest diameter. The entrance is situated in the 
center above, and this is generally the only entrance, very exceptionally there may be 
a smaller and less regular opening at the base of the mound. 

He gives the following account of P. arnoldi Forel: 
I have met with this species on only one occasion. The nest, situated on an 

open piece of ground, was surmounted by a mound with the entrance at the apex, as in 
lamellosa variety rhodesiana, but unlike that species the mound of arnoldi contains no~ 

large pebbles. The surface of the mound was covered with the elytra and carcasses of 
hundreds of beetles, mostly Tenebrionide. Workers were seen carrying live beetles 
to the nest; the prey being held by its mandibles in a position above and parallel to 
the body of the ant. Since a careful examination of the rubbish-heap of this nest 

ee 
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border. Reet Gets hae eedeety caer that 
H about 10 distinct teeth. Clypeus large, rather flat, more convex 

Platythyrea gracillima, new species. Worker. a, lateral view of body; 6, head of same from 

le behind, with broadly rounded, entire anterior border and distinct 

suture. Frontal carine very prominent, fused posteriorly. Eyes small, a 
front of the middle of the sides of the head. Antennal scapes long and stout, 
¢ fully one-fourth their length beyond the posterior corners of the head; 
ue eres ee res tense av long ss beced Thorax 

, laterally compressed, especially in the meso- and epinotal regions; 

h the pronotum, which is as broad as long and as broad as the head, 
d in front and on the sides. Mesonotum longer than broad. Promesonotal 

re distinct, mesoépinotal suture obsolete. In profile the dorsal outline of the 
BEG cearty straight thd boriscnta; the base of the epinotum nearly twice as 

as the declivity. The latter is abrupt, submarginate on the sides, which are 
ly angulate. Petiole laterally compressed; seen from above a little more than 
as long as broad, with straight, parallel sides; in profile evenly rounded in 
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front, straight above and very sharply and deeply concave behind, the ridge between 
the dorsal and posterior surface being narrow, transverse and feebly emarginate in 
the middle. At its posterior end the petiole is fully three-fifths as high as long. 
Postpetiole distinctly longer than broad, as broad as the gaster behind and not 

separated from it by a perceptible constriction, narrowed to the breadth of the petiole 
in front. First gastric segment as long as broad, the remaining segments short, 
telescoped into it. Legs rather long. 

Slightly shining; mandibles more shining, finely and densely punctate; re- 

mainder of body even more finely and densely punctate; with a few larger, but very 
shallow and indistinct, superadded punctures on the head, thorax and petiole. 

Hairs absent; pubescence yellowish gray, very short and fine, rather evenly 
distributed like dust over the whole body and the appendages, longer and more 
oblique on the mandibles. 

Black; mandibles, clypeus, frontal carinw, antenna, legs, including the coxm, 

posterior corners of the head, dorsal surface of pronotum, epinotum and petiole, and 
posterior border of postpetiole and first gastric segment, red; remaining gastric seg- 
ments yellow. 

Described from a single rather poorly preserved specimen from 
Avakubi (Lang and Chapin), taken from the stomach of a toad 
(Bufo regularis). . 

This species is unlike any of which I have seen specimens or descrip- 
tions in the shape of the head and body and especially of the petiole and 
gaster. In certain respects it approaches viehmeyeri Santschi of German 
East Africa, but is much smaller (viehmeyeri measures 13 mm.), and has 
densely punctate instead of striolate and sparsely punctate mandibles; 
the latter are denticulate; the head and antennz are longer; the thorax 
not submarginate on the sides; the pronotum is not longer than broad; 
the mesonotum is longer than broad; the color is very different; etc. 

PaLToTHYREUS Mayr 

Worxker.—Large black ants, with monomorphic workers. Clypeus in the middle 
with an elevated lobe, which is truncated anteriorly and projecting over the anterior 
clypeal border, marginate on the sides, excavated in the middle and extending back 
like a spearhead between the frontal carinz which are moderately dilated and sub- 
triangularly lobate. Mandibles elongate, triangular, their apical borders finely 
denticulate. Antennal funiculi slightly thickened distally. Eyes situated in front 
of the middle of the head. Thorax unarmed, not impressed dorsally; promesonotal 
suture distinct, mesoépinotal suture obsolete dorsally. Petiole surmounted by an 
erect scale. Constriction between the postpetiole and the gaster feeble; gaster 
rather long. Claws with a tooth in the middle. 

FeMate very similar to the worker but considerably larger and winged; thorax— 
depressed, pronotum broadly exposed. 

Mate with triangular clypeus furnished near its anterior border with a small 
conical tubercle; its posterior portion not prolonged backward between the antennal 
insertions. Antenne long, scape much shorter than the second funicular joint. 
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um above largely exposed; mesonotum with traces of Mayrian furrows. Petiole 
by a thick node, its ventral surface convex, but not toothed. Postpetiole 

astrong tooth. Pygidium acutely pointed but not prolonged into a spine. 

om genus is monotypic, the single species P. tarsatus ranging over 
wi le of the Ethiopian Region (Map 8) as one of its most conspicuous 

F 2 - Paltothyreus tarsatus (Fabricius) 

a Text Figure 6 
rt {this species, which has been repeatedly described by previous 

s, Lang and Chapin collected a number of single specimens from 
Dierinn localities: Yakuluku, 8; Stanleyville, 8, 7; Medje, 8; 
simu, 8; Leopoldville, 9; Bafwasende, #; Bafwabaka, 8; Faradje, 
—o 8, a. 
In addition to these, 135 workers and 5 deiilated females were taken 

om the stomachs of four species of toads (Bufo funereus, tuberosus, 
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superciliaris, and polycercus) captured by Lang and Chapin in the follow- 

ing localities: Niapu, 8; Niangara, 8; Ngayu, 8; Medje, 8, 9, o; 
Avakubi, 8; Akenge, 8, 2; Garamba, 8; Gamangui, 8; also a single 
worker from Faradje taken from the stomach of a frog (Rana occipitalis). 

It is surprising to find that this large ant is represented by a greater 
number of specimens than any other species in the toad stomachs ex- 
amined, for the insect is provided with a very formidable sting, is swal- 
lowed without mutilation, and can hardly be killed very quickly by the 
weak gastric fluids of the amphibians. 

Concerning the habits of P. 
tarsatus, Arnold writes: “This 
species is widely but locally dis- 
tributed. Generally the worker 
and female go about singly, but 
occasionally forage in short col- 
umns, in single file. The food 
is varied but consists largely of 
termites. The nests have several 
entrances, which are sometimes 
surrounded by large heaps of 
finely divided earth. The species 

Fig. 6. Paltothyreus tarsatus (Fabricius). a ° 
Head of worker. sive smell, which appears to me 

to resemble that of the juice in a 
foul tobacco pipe.”’ According to Santschi this species “répand une 
abominable odeur de charogne.”’ 

One of the worker specimens from Medje and one from Niangara 
had a long Cordyceps growing out of the side of the thorax. These ants 
were attached to sticks with their mandibles, a common condition in — 
ants that die from the attacks of these and other fungi. Dr. Bequaert 
says that ‘‘dead specimens of Paltothyreus tarsatus thus parasitized are 
sometimes found, fixed with the mandibles to a leaf or grass-stalk. The 
fungus has been referred to Cordyceps myrmecophila (Cesati), of the 
family Hypocreacee. Its fructification usually grows out between 
the coxal articulations, on a slender stalk about 2 em. long and ending in 
a club-shaped organ which bears the ascocarps’ (See part IV). 

has a most powerful and offen- — | 
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MEGAPONERA Mayr 

—Rather large black ants with distinctly dimorphic workers, the 
he antehne shorter and with more transverse funicular ew 

long, continued posteriorly to a level with the eyes and moderately 
‘ober anteriorly. Cheeks carinate. Mandibles, long, deflected, tri- 

NS; ¥ as wi Naa 
TE SS S\\ 

SA 

SoS SQ 
SS 

> QA 

WS 
S 

(27 

sd Map 9. Distribution of Megaponera fatens (Fabricius). 

ater ther feeble. Middle and hind tibie with two well-developed spurs, one 

‘is pectinated; claws with a tooth near the base. 

ALE wingless and ergatomorphic, larger and somewhat more coarsely sculp- 

han the worker major, with much more voluminous gaster and the petiole 

nce and inclined forward. 



64 Bulletin American Museum of Natural History [Vol. XLV 

Mate nearly as large as the worker major, with convex clypeus, not prolonged 
backward between the frontal carine. Mandibles very short, blunt and edentate. 
Antennal insertions farther from each other than from the sides of the head; scape 
longer than the second funicular joint. Eyes occupying less than half the sides of the 
head, their inner orbits slightly emarginate. Posterior border of head strongly 
marginate, somewhat colliform. Mesonotum prominent, twice as long as the prono- 
tum, without Mayrian furrows. Ventral lamella of petiole with an acute posteriorly 
directed tooth behind the middle. Pygidium not spined. Claws with three or four 
minute basal teeth. Wings short, with a discoidal cell, two cubital cells and a closed 
radial cell. 

This genus, like Paltothyreus, is monotypic and has much the same 
distribution, the single species, M. faetens (Fabricius), ranging over a 
large part of the Ethiopian Region (Map 9). 

Megaponera fotens (Iabricius) 
Plate VI, Figure 2 

Zambi, 8; Niangara, 8, 9; Rungu, 8; Avakubi, 8; Faradje, 
8; Panga to Banalia, 7; Boyulu, 8; Niapu, 8; Garamba, 8; Akenge, 
8; Gamangui, 8 (Lang and Chapin); Malela, 8 (J. Bequaert). 

hy er. 
Fig. 7. Megaponera fetens (Fabricius). a, head of large worker; b, head of small worker; both 

Pratl. to the same scale. 

Seventeen of the specimens from Boyulu, Niapu, Garamba, Akenge, 
and Gamangui were taken from the stomachs of four species of toads 
(Bufo funereus, superciliaris, regularis, and polycercus) and a male from 
Faradje was taken from the stomach of a frog (Rana occipitalis). 

The smaller individuals have the vertex and pronotum very shining, 
the mandibles toothless, and the funicular joints of the antenng much 
shorter and more transverse than in the larger workers (Fig. 7a and b) 
and were therefore formerly regarded as a distinct species (M. crassi- 
cornis Gerstecker). A worker media was also described by Emery as a 
distinct species, M. dohrni. At one time he interpreted the smaller 
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Js as the true workers and the larger as ergatomorphic females. 
who grand this view improbable for the reason that the large are 

times as Numerous as the small individuals in the colony, has 
i rered the true female.’ It is of the ergatomorphic type, 

wingless thorax like the large worker and measures 18.5 
> petiole, however, i is squamiform and not cuboidal as in the 

ts of this ant.2_ Wellman observed it in Benguela and informed 
its habit of marching in populous columns.’ In a later paper‘ 
blished some observations of Prell on the same ant in German 

. He found it running in single file on the road. Most of the 

db: its strong odor, which resembled that of oil of bitter almonds and 
ed to the alcohol of the vial in which the specimens were 
Similar observations were made by Bequaert in the 

au River, we encountered a troop of several hundred Megaponera marching in a 
a several abreast, apparently moving with decision to a predetermined goal. 

d the bank of the stream, stridulating loudly. We were unfortunately 
paneupied at this spot collecting a lot of large Papilio which came down to the 

drink, so that we did not think of following the Megaponera army. An hour 
ese ants returned in good order in the reverse direction, each of them carrying 

Missionary travels and researches in South Africa,’ 1859, pp. 576- 
the earliest account of the termite hunting Ponerine of Sentral 

poe yh “Nat rire Pp. >. 361. See also Prell, H., 1911, ‘Biologische Beo 
ae ees eed , XXXVI, pp. 243-253. 
Rev. Zool. Afr., ie p. 22. 
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in its mandibles a whitish pellet consisting of dead termites glued together widhsptindcal 
Some of them carried as many as ten to twelve termite workers thus agglutinated, 
others only two or three soldiers; one carried a dedlated male, possibly the king of 
the plundered termitarium. The number of termites in a pellet varied with its size, 
but not an ant returned without something. While collecting a number of these 
Megaponera fatens with their booty we experienced the effect of their sting, which is 
lancinating and very painful but very transitory. 

In his monograph of the Formicide of South Africa (loco citato, 
p. 47) Arnold says: 

It is a common ant in Rhodesia and lives almost exclusively on termites, which are 
carried off by means of carefully arranged raids in which the ants march in double 
file. This is the species which is popularly called the “ Matabele” ant, and like its 
cousin Paltothyreus, it is also endowed with a very offensive odor. They stridulate 
very loudly when disturbed, and their sting is exceedingly painful. The entrance to 
the nest consists of one or more simple holes without any mounds of earth around 
them. 

In the Proceedings of the Rhodesian Scientific Association, XIII, 
1914, p. 26 et seq., Arnold has recently published a fascinating descrip- 
tion of the extraordinary way in which the Matabele ant changes its 
nesting site and is followed by its numerous guests. I quote the greater 
part of his account, as the journal in which it appeared may not. be 
accessible to my readers: 

This is eminently a termitophagous species, and it is likely that it changes the _ 
site of its nest more often than is the case with the majority of our ants. When we 
bear in mind how continuous their assaults are on the colonies of termites, it seems 

very probable that the supply of the latter insects may be so diminished within.the 
practical range of the camp of the raiders that the latter may find it advantageous to 
move their quarters from time to time to new and more fruitful country. The migra- 
tion of this ant which I am about to describe is of particular interest, apart from the 
behavior of the guest insects, because it was the occasion of the discovery of the tquy 
queen of the species. * * * 

My attention was attracted to this migration by seeing a mass of these ants 

assembled together with their larvee and pupa, in the open. On one side, many 

workers were to be seen bringing along the larve in their jaws, on the other side of this 
mass a few workers were moving in the other direction, in a somewhat hesitating 
manner. Following the track backwards, I came to the site of the old nest, situated _ 

about 15 feet away. Returning to the camp, it was seen that some workers had 

wi 

started to pick up the larve again, and were carrying them yet further away fromthe 
original nest, only to be laid down again at about another 15 feet further away. Sub- 
sequent observations showed that the migration was carried out in three stages, three 
temporary camps being formed between the old and the new nests, which were about 

60 feet apart. The method adopted by the insects was as follows. First of all, the 
eggs, larvee, pup and males were taken from the old nest and put down at the first 

camp, from which many workers were to be seen hurrying back to fetch away the 
rest of their charges. In the meantime, a few workers were to be seen pacing up and 
down on the other side of the camp. They did not carry any larve and it would almost 

. 
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though they had some idea of the numerical composition of the colony, and of 
the volume of the first camp should be, before the old nest could be considered 
been emptied by its inhabitants, and the proper moment to have arrived for 
start.to-be made. However, after about six or seven minutes, the march 
enced; and within a short time the second camp had been made at a distance 

‘15 feet from the first. Similarly a third and last camp was formed further 
V hile the first camp was about to break up that I saw an insect then 
gel than the largest worker, and which, when captured in the third camp, 

my surprise, to be the queen. 
entrance to the old nest was a hole about 1 inch across, which ran down 

ally for about 5 inches and then branched off at an angle. Looking down this 
e various guests and parasites could be seen climbing up the walls in an almost 
ous stream, hastening to join their hosts in their new home. These insects 

da pens, two species of staphylinid beetles, a histerid beetle and an 
hagous beetle; there was also a spider. The Lepismas as usual were very 

; of the larger staphylinid I saw only one specimen, but of the smaller sort 
the other beetles very many examples occurred, and during the half hour or so 
which I watched the procession, about two dozen specimens of the spider 

unted. Had it been possible to have cinematographed the scene, it would have 

ed us with a film of surpassing interest. Here, as in the case of Myrmicaria, 
mecophiles were able to follow the tracks of their hosts without any delay or 

r: ‘in ty. Occasionally one of the smaller staphylinids would leave the beaten 

for a short distance and then return to it again a little further on, but to the 
rity of these commensals, the odour of their hosts had laid down a path as clearly 

sd as a macadamized road would be to our eyes, so that with the above excep- 
it was rare to see any of these insects swerve from the line of march by as much as 

motley crew of cringers, thieves, murderers and body-snatchers did not 

to attract the slightest attention from their victims the ants, which were too 
with the work in hand to waste any time on the rabble following in their wake. 
. this crowd, the spiders alone were able to keep pace all the time with the ants, 
eerees’, the very small histerid, even at its most feverish pace, did not succeed 

ove more than 2 inches per minute, so that it would have arrived at the new 

about six hours after leaving the old. Those beetles which managed to reach the 
rent camps, while these were still intact, buried themselves in the heap of larvee 
Tims, where they remained until the gradual depletion of the mass made it 
t that they had not arrived at the site of the real nest and that another wearisome 

journey had to be made to attain their goal. 

i The spiders moved about in the camps in a very easy and unconcerned manner, 

aking no attempts to hide under the piles of cocoons. They ran over the backs of the 
_ ants, mingling in a friendly way with the crowd; yet even in the hurry and bustle of 
; s march, it was not possible for these animals to conceal entirely their method of 
_ earningaliving. A worker ant, carrying a larva in its jaws, was seen just about to pass 
: der standing on the edge of the camp. The spider ran up to the worker, stroked 

with its front pair of legs for a second or two, and then plunged its fangs into the 

z= va. The latter was released by the ant after a little hesitation, and within five 
nutes had been sucked dry by the spider. We know that there are many ant 

mguea which live chiefly on the young of their hosts; but usually these insects 
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offer, on various parts of their bodies, those bribes in the shape of trichomes which — 
make the ants careless of, or oblivious to the true nature of their guests. On the other — 
hand, there are the synceketes, or indifferently tolerated guests, with which perhaps — 
the histerid and onthophagous beetles found on this occasion should be clas J 
which do not usually bear trichomes. They owe their immunity from attack on the — 
part of the ants, either to their insignificant size, or to their awkward shape, which — 
prevents the ants from seizing hold of them. But it is difficult to understand how the - 
spiders can live unmolested in the nests of such a powerful and vicious antas Mega- — 
ponera fatens and be allowed to feed on the larve, without apparently the mildest — 
protest. They do not possess trichomes, nor are they so constructed, by smoothness 
or hardness of texture, as to prevent the ants from seizing hold of them. 4 

The staphylinids are probably to be 

placed in the category of synechthrans, or 
inimically persecuted intruders, which in- 
cludes a number of insects which skulk 
about ants’ nests, and get a living by rummag- 
ing about in the refuse heaps or kitchen- 
middens, or by attacking solitary workers in 
the lonely comers ans Se ee 
ment. 348 2H 

In conclusion, it should be pointed out 

that in these latitudes, migrations of antscan _ 
be expected to take place only after sunset, — 

was the case with Megaponera, since the deli- — 
cate larva cannot bear a lengthy exposure to qi 
the rays of the sun. 

Two of the vials of Megaponera 
collected by Mr. Lang contained a 
number of cocoons and larve in vari- 
ous stages, so that, on reading Arnold’s 
account, it seemed probable that the 

e brood might show adaptations to being 
Fig.8. Megaponerafatens (Fabricius). carried about and exposed to the sun- 

pp ak view ia Nie light. A study of the material shows 
that such adaptations can be detected. 

The larve (Fig. 8a and b) are grayish white, long and subcylindrical, and 
only slightly curved, with strongly marked segments and with smooth, re- 
markably tough integument, which is quite hairless in all stages, a condi- 
tion I have never observed in any other ant larva. The head is very large, 
rounded, strongly chitinized, and terminal, with long, acute, faleate; 
edentate mandibles, minute vestiges of antenne, and very prominent 
tactile sensille on the maxilla and labium. The size of the head and 
mandibles shows that the larve are fed on pieces of termites and not with 

or if earlier, only on dull and cloudy days, as — 
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ed liquid food, and the strong integument is evidently an 
m to exposure to the air and light and to the exigencies of fre- 
d protracted transportation in the powerful denticulate jaws of 

s. The nudity of the integument indicates that even the very 
e are carried singly and not in bunches held together by inter- 
rs as in most other species of ants. The cocoons are black 

y tough, characters which I have observed in certain 

ions to exposure to sunlight.'_ This interpretation is confirmed 
Lang, who, without knowing of my observations, informed me 
as s surprised to find Megaponera often exposing its dark cocoons 
to the sunlight. 
ntly, i in a letter to Prof. Poulton,? G. D. H. Carpenter records 
itional observations which he was able to make on M. faiens 
of Lake Victoria: 

' a good deal of the ant Megaponera fetens here: one is always coming across 
‘solemn, slowly marching, black processions—of any number from 50 to 

— 500 ors -‘Thave never seen them carrying any other booty but the species of termite 

(abounds here—the one I have alluded to before. It lives underground and 
no hills—coming out of little holes and running about, uncovered, in the open, 
bit 3 of live or dead grass which it carries down the holes. Presumably in corre- 

t h its open-air habits, its color is much darker than the large termite whose 
i to destroy on the islands, and which devoured my house. This one does not 

soldiers, which is perhaps why M aqapeners wages such ceaseless war against 
termed when it goes out in column, wanders about looking for the termite holes. 

itely one is found there is great excitement. The little bits of grass which 
€ s plug the entrance are dragged out, and the ants scramble down the hole 

ily reappearing with termites, feebly struggling in their jaws. Sometimes 

its of dead grass, etc., as if they were breaking down hastily erected barricades! 
almost picture the termites hastily throwing up partitions of grass and earth 

i BoTHROPONERA Mayr 

. — —Small, medium-sized or large, opaque or subopaque, usually strongly 
1 d black or dark brown ants. Workers monomiorphic. Head subrectangular, 
the eyes usually well developed, rarely vestigial, placed at or in front of the 
srior third of the head. Mandibles subtriangular, with coarsely dentate apical 

Cheeks without a carina. Clypeus with rounded, obtusely angular or feebly 

tat Ent. Bee. gc. America, arice, VIII. po. 335- 
rn exxix, 
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and sinuately marginate anterior border, prolonged backward as a narrow point 

between the frontal carinsz, which are broadly and lobularly expanded, incrassated 

and covering the insertions of the antennz. Frontal groove distinct. Antenna stout, 

12-jointed. Thorax with distinct promesonotal suture, but with the mesoépinotal 
suture and that between the mesosternum and mesepisternum absent or obsolescent. 
Pronotum not marginate on the sides; epinotum usually unarmed. Petiole with a 
thick, more or less transverse node, in a few species somewhat compressed and dentate 

above or behind. Gaster subcylindrical, with pronounced constriction between the 

postpetiole and succeeding segment, the postpetiole truncated in front; sting rather 
short and blunt. Middle and hind tibiw each with a large pectinated and a simple 

lateral spur; claws simple. 

Fig. 9. Bothroponera sublevis Emery. Australia. Adult larva. a, ventral view; 6, lateral view; 
c, head, dorsal view; d, head in profile. 

FEMALE only slightly larger than the worker; winged; in other respects very 
similar to the worker; ocelli small; pronotum broad and exposed; mesonotum 

small, flattened, broader than long. Wings rather broad; with a discoidal cell, two 

cubital cells and a closed radial cell. 
MALE nearly the same size as the worker. Head short, rounded behind; eyes 

and ocelli very large; mandibles small, flat, edentate. Palpi long, the labial pair 

3-jointed, the maxillary pair 5-jointed. Frontal carine short. Antenne very long, 
filiform, 13-jointed; the scape short, scarcely twice as long as broad; the first funi- 
cular joint not longer than broad, the remaining joints long and cylindrical. Pronotum 
transverse, truncated in front; mesonotum without Mayrian furrows; scutellum very 
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. Abdomen strongly constricted behind the postpetiole; pygidium terminat- 
directed spine. In some species the penultimate sternite of the 

er is notched and prolonged on each side as a prominent lobe. Genitalia retracted. 

layr described Bothroponera as a genus; but Emery, Forel, and 
i have been treating it as a subgenus of Pachycondyla. I return 
yr’s conception for the following reasons: First, the larve of 
onera (Fig. 9a-d) are quite different from those of Pachycondyla, 

I have shown in a former paper.! Second, Bothroponera, being a 
ita group may be advantageously separated as a 

Map 10. Distribution of the genus Bothroponera. 
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net genus from the purely neotrovical Pachycondyla. Ectomomyrmex 
y be regarded either as a subgenus of Bothroponera or as an independ- 

renus. I prefer to adopt the latter course. I also separate out a small 
» of species of Bothroponera (gabonensis Ern. André and sveni Forel) 

a distinct genus Phrynoponera (vide infra). Third, there are certain 
suliarities in the habits of Bothroponera which indicate that the species 
¥ y distinct. Like Pachycondyla, they form small colonies 

er stones in rather moist, clayey soil, but are more sluggish and do not 
ig readily when captured and instead emit from the posterior end of 

he body a peculiar mass of frothy substance. I have observed this in 
of the Australian species, and Bingham and Taylor have seen 
behavior i in the Indian B. rufipes (Jerdon), according to mamaght 

a 

; SONYA indy of come ant rv. ete.’ Proc. adie: Phil. Soc., LVI, p. 299. 

¢ 
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on.' Bingham says that this ant “blows a whitish, acrid smelling, rather 
gelatinous froth when seized” and according to Taylor it exudes when 
seized “‘a milky substance of a frothy nature which hardens on 
exposure to the air and resembles fine cotton; it is called ‘domona chunti’ 
or ‘gendu,’ the ‘domonas’ being the weaver caste in Orissa.” B. triden- 
tata (F. Smith) of Borneo seems to have the same habit, according to 

Beccari.* 

The genus Bothroponera is widely distributed over the Ethiopian, 
Indomalayan, Papuan, and Australian Regions (Map 10). Africa is very 
rich in species but Australia possesses almost as many. | 

The following table may be of some assistance in identifying the 
workers and females of the Ethiopian species of Bothroponera. 

1. Head, thorax, petiole and postpetiole coarsely punctate, purtctate-rugulose or 
atrinted., <... i... avs svieo0ve ss 00 0-0:9:\8 e's oleate MeRtbniN Res nanan » 2 

These regions finely and densely punctate, sometimes with superimposed, larger 
but shallow punctures. . 20.6... 006s ces cee ce so eee es 5 en 9. 

2. Mandibles striate. .....5...55.ceb sees ee eee ees oe op ew s)ethie alana 3. 

Mandibles smooth, sparsely punctate...................200005- tees 7. 
3. Petiolar node broadly excised posteriorly....................- cariosa Emery. 

Petiolar node sharply truncated posteriorly... ...................2000005- 4. 

4. Length 8 mm.; testaceous yellow....................005: cribrata (Santschi). 
Length not leas than 9 mm.; black or brownish black..................... 5. 

5. Antennal scapes reaching ‘to occipub....: .4.s, eaeepeee one VRS 
Antennal scapes not reaching to occiput; eyes small..................05. 

6. Length 9 mm.; golden pubescence on body, especially on head, ass» 

sculpture less pronounced. .............. 0600000 eeeee talpa Ern. André. 
Length 12 to 15 mm.; golden pubescence less pronounced; sculpture coarser. 

pachyderma (Emery). 

7. Petiolar node broadly excised posteriorly; body covered with golden pubescence. 

granosa eisis § 
Petiolar node truncated behind; body without golden pubescence.......... 8. 

8. Gaster opaque, finely striated...................ececeees strigulosa Emery. 
Gaster more or less shining.......)............-+0+: pumicosa (Roger). 

9. Eyes well developed in the workers. ............0scccccessveceuveceeuss 10. 
-; Byes vestigial in the workers. - ....« «.. o6«+08 secste.e 080s aes eens cen 15, 
10. _ Lerigth 5.5, 20M. ,. .5:<0+53xseb 00000002 0nuhen asian eles 08 hin's bie 0 stain gies 

Length af least 7mm... . .... 0... <sswd babs seu ge) hs 6 0 Uy 3 5 +e 12. 

11. Mandibles 7-toothed; petiole as long as broad................ picardi (Forel). 
Mandibles 6-toothed; petiole nearly twice as broad as long. . silvestrii (Santschi). 

12. Mandibles shining, sparsely punctate...................... soror (Emery)— 
‘Mandibles finely striate. ..... 5.0 sins cesmesin tsi tvans és > eee us Wien 13. 

12., Opaque; head. ovoid. ... .....005sanaecunes cae nee eae kriigert (Forel). 
Subopaque or shining ; head subrectangular.....-....:.. «+s sven uae 14. 

11891, ‘Our Ants.’ Journ. Bombay Nat. Hist. Soc., Phd? ox 
* Nelie foreste di Borneo,’ , Firenze, 1902, p. 237; teste mery, 1911, ‘Genera Insectorum, Pon- 

ering,’ p. 75. 
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ning; length 12 mm.; clypeus angularly produced in middle; eyes 
see i a ie oe aa ik Sed Anta evese levissima (Arnold). 
; length 7 to 7.5 mm. ; clypeus feebly sinuate in middle; eyes larger. 

ae crassa Emery. 
Length only 4.5 to 5.5 mm.; mandibles smooth, sparsely punctate; eyes very 
a aabigeenttesgernaeam oe po ee Pee grea 

nd under a log. When it was lifted the ants feigned death.” The 
“ from Bafwasende is very small. The specimens from the other 

2 of the posterior border of each gastric segment. I regard Sant- 
"8 ‘iB. sculpturata, described from a female, as synonymous with 

Length more than 13 mm. 
Differing from the typical form in its somewhat greater size and in color, being 
| black, with only a slight brownish tinge to the legs. Even the frontal carine 

nn are’black and there is no red on the gastric segments. The erect hairs on 
rsal surface are also black, at least in certain lights, not fulvous as in the typical 
but the hairs and pubescence on the tibie and tarsi are of the latter color. The 

oveole on the gastric segments, especially behind the anterior portion of the first 
ent, seem to be shallower and both they and the spaces between them to be less 

ttly striated than in the typical pachyderma. 

A single specimen from Medje (Lang and Chapin) taken from the 
uch of a toad (Bufo polycercus). 

| Bothroponera talpa Ern. André 

orga 8; Niangara, 8; Avakubi, 8; Medje, 8, 9 (Lang and 
=). Fight specimens, all taken from the stomachs of toads (Bufo 

, polycercus, and superciliaris) | and agreeing well with André’s 
‘ iption. 
. 
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Bothroponera soror (Emery) 

Akenge, 8, 2; Medje,8, 9; Ngayu, 8; Niangara, 8; Avakubi, 8; 
Niapu, 8; Faradje, 8 (Langand Chapin). Forty-one workers and three 
deiilated females. All but three of these specimens were taken from the 
stomachs of toads (Bufo superciliaris, polycercus, funereus, tuberosus, and 
regularis); one from Faradje was taken from the stomach of a frog (Rana 
occipitalis). Arnold records this as a rather rare species in Rhodesia. 
“Tt usually nests under stones, and has a very strong smell of cockroaches. 
The colonies do not usually comprise more than two dozen individuals.” 
Two of the specimens from Medje were taken by Mr. Lang while they 
were crawling on tree trunks and also on the tents of the expedition. He 
notes that, “‘when crushed, they gave off a stench reminding one of a 
bug.” 

Bothroponera soror variety ancilla (Emery) 

A single worker from Isangi (Lang and Chapin) differs from the 
typical soror in its smaller size (less than 7 mm.). It differs from Emery’s 
description of the variety ancilla, however, and agrees with the 
typical form in having a trace of the mesoépinotal suture. 

Bothroponera sjéstedti (Mayr) 
Text Figure 10 

Eight workers taken by Dr. Bequaert at Malela agree very closely 
with Mayr’s description of the types from Cameroon except in being 

‘\ 

Fig. 10. Bothroponecra sjéstedti (Mayr). Worker. a, lateral view of body; 6, head from above. 

smaller. They were nesting “‘under the fallen trunk of a palm in swampy 
ground.” The type specimens were found by Sjéstedt “in a rotten palm 
trunk,” according to Mayr. The species is peculiar in its very small size, 
pale coloration and in having the eyes reduced to a few ommatidia. 
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_ Purynoronera Wm. M. Wheeler ——————— 

a ‘Worxer.—Allied to Bothroponera but distinguished by the following characters: 
diy shorter and stouter; mandibles narrower, not triangular, their basal and external 
rders parallel, the apical border oblique, bluntly dentate, not forming a distinct 

: with the basal border. Clypeus short, elevated in the middle, with a median 
row and a ridge on each side, the anterior border broadly rounded and entire or 

bluntly bidentate, posteriorly extending back between the frontal carinz as a narrow 
acute point. Frontal carine expanded as lobes but the latter are not thickened as in 

) mera, but depressed except at the edges which are smooth and slightly ele- 
va Gekscaling the insertions of the antennz as in Bothroponera. Eyes rather large 

id convex, broadly elliptical, placed just in front of the middle of the head. Anten- 
‘nw stout, 12-jointed as in most Ponerine. Thorax with broad pronotum; promeso- 

‘notal suture distinct, arcuate; mesoépinotal and mesepisternal sutures obsolete. 
with two stout spines. Petiole surmounted by a flattened scale which 

eurves back over the postpetiole and terminates in a comb consisting of five acute, 
‘flattened teeth. Remainder of abdomen very short, oval, the postpetiole which forms 
nearly half of it, not truncated but rounded in front and not separated by a constric- 

on from the first gastric segment, though the stridulatory surface is well developed as 
1 Bothroponera. Sting very long; longer, more slender and more acute than in the 

latter genus. Legs rather long and stout; middle and hind tibie each with a long 
__ peetinated and a simple lateral spur; claws simple. Sculpture of body coarse; 

. ‘PRonity short, abundant, coarse and erect. 
Fema.e winged, but wings unknown; in other respects very similar to the worker 

3 Ged searcely larger. Ocelli small. Pronotum broad and exposed; mesonotum and 
a Te flat, together nearly circular, each being broader than long. 
Mare unknown. 

_ Genotype: Bothroponera gabonensis Ern. André. 

_____ In my opinion this is a very distinct genus and would probably long 
_ since have been recognized as such had it not been that only one or two 
7 ‘species were known and these very imperfectly, that one species of 

. _Bothroponera [B. bispinosa (Smith) of India] has a spined epinotum, and 
that another Indian species [B. rufipes (Jerdon)} has the petiole antero- 

s posteriorly compressed above and the border denticulate, thus suggesting 
E the conditions in Phrynoponera. In reality the latter genus is distinct, 
i not only in the structure of the petiole but also of the mandibles, frontal 

caring, and postpetiole, in the absence of any constriction between the 
postpetiole and the gaster, and in the abbreviation of the latter. The 

genus seems to be confined to a narrow region in West-Central Africa 
Map 11). The species probably all live in the humus of the rain forest. 

‘The workers and females of the forms which I have seen from the Congo 
may be separated with the aid of the following dichotomy. 
nay Clypeus with two large blunt teeth... . 2... «2.06.0 2. 

my aappeus without teeth... 0... 5.5... eee cece eee on ec aes 7. 
7 e 3 Length 6.5 to 7.5 mm.; mandibles 4-toothed.. re 7. 
—- Length 9 mm.; mnéiiadlibles EG iw ae sve de’ win os - helinidie, new species. 
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Map 11. Distribution of the genus Phrynoponera. 

3. Gaster shining, feebly sculptured (gabonensis)... + 54.0.6 hie ie Voor Signe nn 

Gaster opaque or subopaque, strongly sculptured: Ry cles seca es op Sythe nn 5. 

4. Mandibles, frontal carine, antenne, and legs red. ag gabonensis (E. André). 

Mandibles, frontal carine, antenne and legs blackish. ... . var. esta, new variety. 
5. Mandibles smooth, sparsely punctate...,.. 6.0... sce+s0+s4p 00 sae 6. 

Mandibles striated and sparsely punctate.......... var. striatidens (Santschi), 
6. Mandibles, frontal carine, antennz and legs red... .var. fecunda, new variety. 

Mandibles, frontal carine, antenne and legs blackish. .var. umbrosa, new variety. 
7. Small species (6 mm.); funicular joints 2 to 10 much broader than long; 

mandibles and appendages black.................. bequaerti, new species. 
Large species (8 to 9 mm.); funicular joints 2 to 5 at least as long as broad; 6 

to 10 slightly broader than long; mandibles and appendages red. 

sveni (Forel). 

Phrynoponera gabonensis (Ern. André) 

There are specimens of five different forms of this species in the 
collection. To gabonensis, sensu stricto, I refer a single worker from Baf- 
wasende, one from Medje (from the stomach of a toad, Bufo funereus), 
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deiilated female from Akenge (from the stomachs 
oly -and funereus). In these specimens (Fig. lla-c) the 
scapes extend somewhat beyond the posterior border of the 

the first funicular joint is as long as broad and distinctly longer 

ed but not flattened. The lateral petiolar spines are nearly 
long as the three others, the median but little longer than the 
diate pair. The gaster is distinctly shining, and the mandibles, 
head, frontal carine, legs, and posterior borders of gastric seg- 

: a _Phrynoponera gabonensis (Ern. André). Worker. a, lateral view of body; 6, bead from 

d, as André states. The mandibles are shining and coarsely 
tate, without strie. The postpetiole has in some specimens a 

inet opalescent blue reflection not mentioned by André. The speci- 
me asure 6.5 to 7.5mm. The female has the pronotum indistinctly 

semicircularly, the mesonotum and scutellum longitudinally rugose. 

_ Phrynoponera gabonensis variety esta, new variety 

and Fema.e (deilated).—Differing from the preceding form in color, 
aandibles being nearly black, the frontal carine, antenne and legs blackish brown, 
-mearly as dark as the remainder of the body, the posterior borders of the ab- 
ginal segments slightly paler and more reddish. ‘The mandibles and gaster are 

ning as in the typical form. 
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Described from eight workers and a female from Medje (type 
locality), two workers from Ngayu, and a female from Gamangui (Lang 
and Chapin), all found in the stomachs of toads (Bufo superciliaris, 
polycercus, funereus, and tuberosus). 

Phrynoponera gabonensis variety fecunda, new variety 

Worker and Femate (deiilated).—Having the coloration of the typical form, 
i. e., with the mandibles, frontal carine, antennz, legs, and posterior borders of the 

abdominal segments red, but with the postpetiole and gaster opaque, densely and 
finely punctate, and with superadded coarser longitudinal punctures, or aciculations, 
having sharp anterior edges. The legs are somewhat more opaque and more coarsely 
coriaceous than in the typical gabonensis. The mandibles are shining and sparsely 
and coarsely punctate, as in the two preceding forms. 

Described from eleven workers and one female from Akenge (type 
locality), eighteen workers from Medje, two from Ngayu, and one from 
Avakubi (Lang and Chapin). All the specimens were found in the 
stomachs of toads (Bufo superciliaris, polycercus, funereus, and tuberogus). 

Phrynoponera gabonensis variety umbrosa, new variety 
Worker.—Coloration like that of the variety esta, black throughout, the post- 

petiole and gastric segments with narrow brown posterior border. The sculpture of 
the gaster is that of the variety fecunda. 

Two specimens from Medje (Lang and Chapin) from the stomach of 
a toad (Bufo polycercus). 

Phrynoponera gabonensis variety striatidens (Santschi) 

Medje, 8; Akenge, 8; Ngayu, 8 (Lang and Chapin). Four speci- 
mens, all from the stomachs of toads (Bufo polycercus, funereus, and 
tuberosus). These specimens have the coloration of the typical gabonen- 
sis and variety fecunda and the abdominal sculpture of the latter, but 
the mandibles are subopaque and finely striated, except at the base, in 
addition to having the coarse, sparse punctures of the other varieties. 
The epinotal spines seem to be a little longer and more acute than in any 
of these forms. 

Phrynoponera heterodus, new species 

FEema.e (deilated).— 
Length 9 mm. 

Very closely related to gabonensis but differing in its larger size and in the follow- 

ing particulars: the apical borders of the mandibles are 7-toothed and, in addition to 
the coarse punctures, are finely striated on their apical halves. The antennz are 
somewhat longer, the funicular joints 2 to 7 being as long as broad. The ruge on 

the front and vertex are distinctly coarser and more divergent, the eyes somewhat 
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smaller, the ior-cofners of the head more acute, the clypeus bluntly bidentate 
as in gal is. The sculpture of the thorax and petiole is also very similar, the 

postpetiole and gaster sculptured as in the variety striatidens but even more sharply, 
_ go that the whole surface is opaque. The epinotal spines are broad and flat as in 

nensis but the median petiolar tooth is nearly twice as long as the intermediate 
th. The pilosity is, if anything, a little more abundant than in gabonensis and its 

_ The color is black, with the mandibles, legs, and posterior borders of the 

segments dark castaneous brown. 
¥ Pe le specimen from Stanleyville (Lang and Chapin), without 

_ further data. This form might be regarded as a large subspecies of 
jabonensis but its precise status can hardly be determined without worker 

Phrynoponera bequaerti, new species 
ae Text Figure 12 

___ Resembling gabonensis and heterodus but . 
“much smaller. Head, excluding the mandibles, 

fully as broad as long, the posterior border 
ly straight; the sides very feebly and evenly 

convex; the eyes large, moderately convex, with 
sir posterior orbits at the middle of the sides. 

les shaped as in gabonensis, with ob- 
bluntly 4-toothed apical borders. 

ypeus short, with broadly rounded, entire 

anterior border, the elevated central portion 
somewhat concave behind in the middle, with a 

_ ridge on each side. Antenne short and thick, 
ye Seapes scarcely extending beyond the pos- 

or border of the head; first funicular joint 
rly as long as broad, remaining joints, except 
last, decidedly broader than long. Thorax as 
vad as the head, short, shaped much as in 

ensis but the epinotal teeth are proportion- eet Se ea alma 
longer, being longer than broad at ‘heir 
and as long as the distance between the 

latter, flattened dorsoventrally, with round lobe-like tips. Petiole with longer 
__ spines than in gabonensis, the lateral spines being as long as the remainder of the 

__ segment and the median spine as long as the lateral. . 

__ Mandibles smooth and shining with very coarse, sparse punctures, most numer- 
ous near the inner border. Remainder of body subopaque except the borders of the 

frontal carine which are smooth and shining. Head reticulate-rugose, rather coarsely 

| the sides, on the front and vertex more finely, the ruge scarcely longitudinal. 

Thorax covered with coarse umbilicate foveole, which are largest on the mesonotum 

but everywhere so close together that the surface may be described as reticulate- 

rugose. Anterior surface of petiole with similar sculpture, but the meshes of the 
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reticulum elongate. Postpetiole and gaster appearing longitudinally striate owing 

to their having a sculpture like that of P. heterodus and several of the varieties of 
gabonensis. Legs and antennal scapes nearly opaque, closely coriaceous. 

Pilosity and pubescence much as in gabonensis and heterodus but the former more 

reclinate on the head, thorax, and abdomen. 
Black; mandibles, frontal carine, and legs dark brown. 

Described from a single specimen taken from the stomach of a toad 
(Bufo superciliaris) from Ngayu (Lang and Chapin) This is a very 
distinct species, easily characterized by its small size, edentate clypeus, 
long median petiolar spine and peculiar cephalic and thoracic seulpture. 

Phrynoponera sveni (Forel) 

Three workers from Medje (Lang and Chapin), agree perfectly with 
Forel’s description. They all show, however, a beautiful blue opales- 
cence, like that of Lobopelta iridescens, on the smooth declivity of the 

Fig. 13. Phrynoponera sveni (Forel). Worker. a, lateral view of body; 6, head from above; c, 
Petiole, dorsal view. 

epinotum, the sides of the petiole, and the whole surface of the post- 
petiole. This may have been overlooked by Forel, as the surfaces of 
these ants are often covered with a layer of dirt. It was only after my — 
specimens had been thoroughly washed in caustic potash that the blue 
coloration of the parts above mentioned was revealed. P. sveni is a 
strongly marked species, characterized by the long antennz, toothless 
clypeus, and slender, pointed and upwardly directed epinotal spines 
(Fig. 13a-c). 
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_.-Euponera Forel 

= ee Bother re ae but smaller and much more finely sculptured. 
s Z a Worker mo cmorphic, with subtriangular mandibles the apical margins of 

which are dentate. Cheeks not carinate. Frontal carine closely approximated, 
expanded and lobular in front and concealing the insertions of the antenne. Eyes 

4 ‘Placed near or in front of the anterior third of the head, sometimes vestigial or even 
absent. Clypeus rounded and obtusely pointed in front, usually carinate. Antenne 
ae. _ slender, 12-jointed, the scapes slightly thickened apically but notclavate. Thorax 
ag _ shaped somewhat as in Bothroponera but with distinct mesoépinotal suture and usually 

distinct mesoépinotal constriction. _Petiole surmounted by a thick transverse 
ale. _ Middle and hind tibie with two spurs; claws simple. 

a ‘Femaue winged; in some of the subgenera scarcely larger, in one (Brachyponera) 

| considerably larger than the worker in other respects similar. 
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Distribution of the genus Euponera:(simple crossing) and of Euponera (Brachyponera) 

is (Mayr) (double crossing). 

. the various subgenera. 

penery has divided this genus into four subgenera: Euponera, sensu 
to; 3 Mesoponera; Brachyponera; and Trachymesopus. Euponera, 

with a single species, is confined to Madagascar; the other subgenera 
lave a wide distribution over the tropical and subtropical portions of 

: ( B hemispheres (Map 12). The species live in the ground, either in 
ter nests or under stones, logs, ete. Eu. (Mesoponera) castanea (Mayr) 
New Zealand lives, as a rule, in rotten logs and stumps. The colonies 

Bisctypones are rather large and populous, those of the other sub- 
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genera much smaller. In the subgenus Trachymesopus there is a pro- 
nounced tendency to hypogzic habits and also, therefore, to a degenera- 
tion of the eyes in the worker. 

Euponera (Mesoponera) ingesta, new species 
Text Figure 14 

WorkER.— 
Length 5.5 to 6 mm. . 

Head somewhat longer than broad and about as broad in front as behind, with 
evenly convex sides and feebly excavated posterior border. Eyes small, flat, broadly 
elliptical, placed at the anterior fifth of the sides of the head. Clypeus carinate, i 
anterior border entire, rounded and projecting in the middle, sinuate at the sides. 

rs 

Fig. 14. Euponera (Mesoponera) ingesta, new species. Worker. a, head from above; b, thorax and 
abdomen in profile. 

Mandibles moderately long, convex, their apical borders with 8 or 9 subequal teeth. 

Antennal scapes extending slightly beyond the posterior border of the head; first 
and second funicular joints subequal, about one and one-half times as long as broad, 
joints 4 to 6 somewhat shorter, remaining joints, except the last, as broad as long. 
Pronotum as long as broad, somewhat depressed above and very bluntly submarginate 
on the sides. Mesonotum convex, transversely elliptical, nearly twice as broad as 

long, completely surrounded by a strong suture; mesoépinotal constriction distinct. 
Epinotum nearly as long as the pro- and mesonotum together, but somewhat lower, 

the base and declivity straight, subequal, forming an obtuse angle with each other, 
the former horizontal in profile, the latter flat; marginate on the sides. Petiolar 
scale in profile high and cuneate, its anterior surface feebly convex from side to side, 
its posterior surface flat, with a shallow longitudinal impression in the middle; the 
border evenly rounded, semicircular from behind, slightly narrowed ventrally. Gaster 
short, postpetiole sharply truncated in front, the constriction between it and the 
gaster feeble. Legs moderately long. 

Mandibles shining, finely and rather indistinctly punctate; remainder of body 
subopaque; clypeal carina and legs more shining; very finely and densely punctate, 

especially the head, scapes and thorax. 
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r jackin ahah actin, oh wicendiiaes: on the gaster pale 
iaparee, erect, slender, and rather uniformly distributed; pubescence very 

vish, moderately abundant, investing the whole body, including the 

as; legs somewhat paler; mandibles deep red, with black teeth; in 
ns the extensor surfaces of the tibie are yellowish. 

d from six specimens taken from the stomachs of toads 
reus and polycercus) from Akenge (type locality), one from 

also from a toad’s stomach (B. polycercus), a single specimen from 
, and another from Lubila (Lang and Chapin). 

_ Euponera (Mesoponera) subiridescens, new species 

Text Figure 15 

ngth 6.5 to 7 mm. 
ad longer than broad, as broad in front as behind, with feebly and broadly 
posterior border and feebly convex sides. Eyes rather large, feebly convex, 
with hs poserir ott just infront of the mide ofthe se Mandibles 

long, narrow, with feebly concave external borders, the apical border very long, 

*s except at the tip where there are four small, blunt, oblique teeth. Clypeus 

6 

i . Euponera (Mesoponera) subiridescens, new species. Worker. a, head from above; }, 
ee 

fe, its anterior border broadly projecting, sinuate on each side of the middle and 
ore deeply at each mandibular insertion. Frontal carine short, their upper 

es rather concave. Antennz slender, the seapes extending beyond the posterior 
the head a distance nearly equal to twice their greatest diameter; funicular 

. i and 2 eubequal, almost twice as long as broad; joints 3 to 5 somewhat shorter; 
i (ne ortechene be spesdhandernasn ath mma Pronotum rather 
‘and rounded, as long as broad; mesonotum transverse, semicircular, sur- 

— eagraselteanding Mesoépinotal constriction distinct. Epinotum as 
as the pro- and mesonotum together, the base rounded and convex, somewhat 

ca? 



fe 
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lower than the mesonotum, passing gradually into the somewhat longer, sloping 
declivity, which is flat, bluntly marginate on the sides. Petiolar scale shaped as in 
ingesta, but not so thick, with the anterior surface more flattened and the posterior 

not impressed in the middle. Gaster short and stout, convex above, the postpetiole 
truncated in front, the constriction between it and the succeeding segment very 
feeble. Legs moderately long. 

Shining; mandibles more so than the remainder of the body, smooth, with only 
a few large punctures along the apical margin. Remainder of body very finely but 
not deeply punctate and less densely than in ingesta. 

Hairs lacking, except on the mandibles, clypeus, pygidium, and hypopygium, 
where they are pale yellow and rather long; the pubescence, too, is yellowish and 
rather long and abundant on the body and appendages, longest on the gaster. 

Deep castaneous, almost black; the head and thorax with a more or less distinct 
blue iridescence as in some species of Lobopelta (iridescens, chinensis); inner borders 
of mandibles, the legs, antennz, and tip of gaster somewhat paler and more reddish. 

Described from six specimens, all from the stomachs of toads; 
four from Akenge (type locality) from the stomach of Bufo polycercus, 
one from Medje from the stomach of B. superciliaris, and one from Ngayu 
from the stomach of B. tuberosus (Lang and Chapin). 

Both this and the preceding species seem to be very distinct from 
any of the previously described African species of Mesoponera. 

Euponera (Brachyponera) sennaarensis (Mayr) 

Thysville, 8, o&, 2 (Lang and Bequaert); Avakubi, 8; Leopold- 
ville, 8, o; Faradje, 8, 7; Medje, 8; Zambi, o; Stanleyville 9, o; 
Niapu, 8 (Lang and Chapin). One of the specimens from Medje was 
taken from the stomach of a toad (Bufo funereus). 

This is a well-known ant which seems to be common throughout a 
large part of the Ethiopian Region and even ranges into Asia (Arabia). 
Concerning its habits Arnold writes that it is ‘the commonest ponerine 
ant around Bulawayo (Rhodesia). A crateriform mound of fine earth 
surrounds the entrance to the nest, which is as often situated in the 
open as it is under stones. The economic value of this little species can 
hardly be overestimated, since it is exceedingly plentiful and preys un- 
ceasingly on termites. It is, however, omnivorous, since it will eagerly. 

collect bread-crumbs, insects of all sorts, and seeds of grass. Heaps of the. 
latter are often found in the nests.” Escherich, in Abyssinia, and Be= 
quaert, in the Katanga, had previously noted its fondness for are 
grass seeds, a very unusual habit in the Ponerine. 

The following note by Mr. Lang accompanies the specimens from, 

Avakubi: “T have generally seen this ant, which the natives call ‘tussi- 
somee,’ singly or two or three together, running swiftly over the sandy 
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ground, from which they throw up tiny craters about one inch wide and 
two-thirds of an inch high. These consist of excavated particles of 
ground loosely put together. From the crater slender channels, two to 
three millimeters wide, run laterally or vertically into the hard soil. 
When a knife is stuck into the ground near the crater, one or even three 
ants may be seen hurrying away. I never saw any of the larve. The 

BAG 

craters are often quite numerous. Today I counted about 60 over an 
area of 500 square yards. The natives say that these ants bite (sting?) 

| id fear them even more than the ‘siafu’ (army ants), though they 
never occurin masses. They build their craters in cleared ground, chiefly 
_ after rainy nights, and are seldom seen during the day time.” These 

accounts indicate that the habits of sennaarensis are very similar to 
_ those of the Australian E. (B.) lutea, which I have studied in New South 
_ Wales and Queensland. The latter species, however, prefers to nest 
under stones and logs and is, if anything, even more abundant than its 

__ African cousin. 

< _ Euponera (Trachymesopus) darwini (Forel) variety africana Forel 

A single deilated female from Stanleyville (Lang and Chapin). 
_ This species has an extraordinary range, from Northern Australia and 

> Philippines through India to Nigeria. It is very probably hypogzic 
habit as the worker of most of the varieties, including the African, is 

PLecTRocTENA I. Smith 

_ Large or medium-sized black or castaneous ants, with shining surface, sparsely 

__ Worker monomorphic, with large, rectangular and rather flat head, with small, 
at, anteriorly situated eyes. Clypeus very short, its anterior border straight in the 

iddle, emarginate on each side at the mandibular insertion, apparently not extending 
ck between the frontal carine, the latter overhanging the clypeus and forming 
th the front an elevated lobe, longitudinally sulcate in the middle. Mandibles 
ig, linear, feebly curved, with a deep narrow furrow running nearly their full 
wth on the dorsal surface, their tips blunt, the inner margin armed with a strong 
oth at the basal third and another obtuse tooth, sometimes indistinct, between the 

latter and the tip. Antenne 12-jointed, the funiculi somewhat thickened towards 
_ their tips, the first joint shorter than the second. Thorax large and depressed, pro- 

sonotal suture distinct, mesoépinotal suture obsolete, epinotal declivity marginate 
he sides. Petiole with a laterally compressed node, with the anterior and posterior 

ces vertical in profile, the dorsal surface horizontal. Constriction between the 
x stp iole and gaster pronounced, with well-developed stridulatory surface. Gaster 

t, formed largely by the first segment. Median spurs of middle and hind tibie 
‘and pectinated, lateral spurs lacking. 
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Fema e winged, apterous or ergatomorphic, larger than the worker but otherwise 
similar. Eyes and ocelli small. Anterior wings with a discoidal cell, two cubital 
cells and the radial cell closed. 

Mate about the size of the worker. Frontal carinw short, erect, closely approxi- 
mated, bringing the insertions of the antenne close together. Antennal funiculi fili- 
form, their first joint very short; scapes stout, shorter than the second funicular 
joint. Mandibles small, linear, parallel-sided, edentate, with rounded tips. Mesono- 

tum with distinct Mayrian furrows; scutellum longitudinally grooved in the middle. 
Genitalia retracted; pygidium terminating in a blunt or truncated point. Wings 
short. 
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Map 13. Distribution of the genus Plectroctena. 

This singular genus is confined to the Ethiopian Region (Map 13). _ 
Arnold has observed the habits of the type species, P. mandibularis, in 
South Africa. ‘‘The entrances to the nest are generally indicated by 
large heaps of earth. The chambers are placed deep below the surface, 
seldom less than 2 feet, and the number of individuals seldom exceeds 
50. It is a sluggish and timid ant, the workers foraging singly. The food 
includes termites, but consists chiefly of millipeds and beetles.” Another 
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‘ican species described by Arnold as P. subterranea is castaneous 
ures only 7.5 to 10 mm., and has exceedingly small eyes. It, 

probability, belongs to a different genus. In the generic key it 
own to Myopias and is provisionally referred to that genus. 

rranea are known, but no winged females of mandibularis. 
to Arnold, this species has ergatoid females differing ‘from 
- chiefly in size, but the head and abdomen are proportionally 
longer. The longitudinal impression on the pronotum is 

while that of the dorsum of the epinotum is deeper and wider. 

ns are to be found, and usually only one.” It seems that Forel 
f these ergatoid females and described it as a subspecies (major) 
ularis. There is, however, still another type of female, at least 
yr, of which I describe a specimen below, with ocelli and slightly 
ss than the worker and with the thorax essentially like that of 
«d female, but. without the slightest indications of ever having 
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Plectroctena cristata Emery 
Text Figure 16 

Medje, 8; Akenge, 8 (Lang and Chapin). Eight specimens, all 
taken from the stomachs of toads (Bufo superciliaris, polycercus, and - 
funereus). f 

Plectroctena minor Emery 

A single apterous female from Akenge from the stomach of a toad 
(Bufo polycercus); a single worker from Niapu from the stomach of a 
frog (Xenopus tropicalis); Stanleyville, 8, 2, @ (Lang and —— 

FEMALE (apterous).— 

Length about 12 mm. 

Smaller than the winged female and with slightly smaller eyes. Ocelli present. 

The thorax of the same shape as in the winged female but without wing insertions. 
The tint of the body is a little more reddish than in the winged female. 

Mate (hitherto undescribed) .— 

Head broader than long, broadly rounded behind, the eyes large, moderately 
convex, about half as long as the sides of the head. Mandibles very small, blunt, 
edentate. Clypeus rather convex, with feebly and broadly excised anterior border. 

Antenne long, filiform; scape about two-thirds as long as the seeond funicular 
joint, first funicular joint broader than long. Thorax broader through the wing 
insertions than the head, narrowed in front; promesonotal suture very deeply im- 

pressed. Mesonotum rather flat, with a median pit in front and well-developed 
Mayrian furrows. Scutellum convex, with a median sulcus so that it appears bi- 
tuberculate. Base of epinotum somewhat longer than the declivity which is concave 

and strongly marginate on the sides and above. Petiole narrower, higher than long, 
the node truncated anteriorly and posteriorly and rounded above and on the sides; 

its ventral tooth triangular, short and rather acute. Postpetiole broader than long, 
convex above and sharply constricted off from the gaster, its anterior ventral border 
projecting as a transverse welt. Gaster of the usual shape, pygidium bluntly pointed 

_at the tip. Legs moderately long and slender. Wings rather short (7.8 mm.). 
Shining, finely punctate; thorax more or less rugulose, the pronotum finely, the 

pleurez more coarsely, the scutellum and upper portion of the base of the epinotum 

reticulately rugose, the latter very coarsely. Upper portion of petiolar node very 
smooth and shining. 

Hairs yellowish, present only along the posterior borders of the gastric segments. 
Pubescence grayish, very fine, covering the gaster, head, and legs. 

Black; mouth, mandibles, tibial spurs, and articulations of the legs, ventral 

portion of petiole, posterior and especially lateral, margins of the gastric segments, 
red, Wings uniformly brownish, veins and pterostigma dark brown. st 

The series from Stanleyville consists of a single worker, three fe- 
males, and two males, all fromm the same colony. Another male from the 
same locality and with a different number is considerably larger (13 mm.) 
and evidently belongs to the same species but probably represents a 
distinct variety which cannot be named without the worker or female. 
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ne _.- Psatrpomyrmex Ern. André 

SRE Tange, dark reddish Yieown ‘or black ants with the surface of the body 
yered with scattered umbilicate foveole, the spaces between which are in part at 

; densely striolate. . 
____ In the worker and remae the clypeus is short and broad, its anterior border 

te and entire. The frontal carine are approximated, dilated and lobular and 
the antennal insertions. The mandibles have a very peculiar shape, 

ng long, falcate, and toothless, ending in a long acute point and broadest just 
| their basal third where the basal and apical borders meet without forming a 

ee es et other ante The antennal funiculi are slightly thickened 
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; aA ; Map 14. Distribution of the genus Psalidomyrmer. 

lly, with the second joint conspicuously longer than the first. Eyes small and 

te cttcay third of tie aides of the bead. Base of . 
tum with a narrow longitudinal sulcus in the middle. Promesonotal suture very 

istinct, impressed. Mesoépinotal suture indistinct or obsolete. Petiole with high 
ounded node, subtruncate in front and behind. Constriction between postpetiole 
1 gaster pronounced and provided with well-developed stridulatory surfaces. 
er small. Middle and hind tibie without lateral spurs, with a large pectinated 

spur. The female is winged but in other respects closely resembles the 
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The MALE resembles the male of Plectroctena but has smaller eyes and the mesono- 
tum is without Mayrian furrows, the scutellum with a deep longitudinal suleus. 

Only four species of this interesting genus have been described. The 
Lang-Chapin collection contains a fifth, which is described below. They 
are all rare ants, inhabiting the virgin forest and apparently restricted to 
Western Equatorial Africa, from French Guinea to the Northeastern 
Congo (Map 14). 

The workers of four species of Psalidomyrmez' can be readily identi- 
fied by means of the following table. 

1. Mandibles narrow, without distinct basal and apical borders, broadest near the 
middle, where they are scarcely more than one-eighth as broad as long; 
scapes not reaching to the posterior corners of the head; petiole longer than 
broad; dorsal surface of body smooth and shining between the foveole. 

Mandibles much broader, with distinct basal and apical margins meeting at a 
right angle, broadest at their basal third and about one-third as broad as 

long; scapes reaching or surpassing the posterior corners of the head; 
petiole broader than long; interfoveolar surface of head, thorax and pare 

at least, finely striate. .. 2.0... iis enc tae es Suee'a sds be enn 

2. Length 9 to 10mm. Reddish castaneous; lobes of frontal carinw smooth po 
shining; striz on the postpetiole longitudinal. .... . foveolatus Ern. André. 

Length about 12mm. Brown-black or black, with brown antennz, mandibles, 

clypeus, and legs; stris on postpetiole arcuate................00.00005 3. 
3. Head longer than broad; antennal scapes reaching beyond posterior corners of 

head; stris: on the head, thorax, and abdomen sharp; pronotum without a 

median longitudinal groove; mesoépinotal suture obsolete; petiole slightly 
broader. than ‘lohg.. .. ¢<.. 6.65. bss Ue 6) ee eee procerus Emery. 

Head as broad as long, antennal scapes shorter; stria on head and thorax less 
distinct, foveole smaller; pronotum with a median longitudinal groove ; 

‘ mesoépinotal suture distinct; petiole broader... ..... obesus, new species. 

Psalidomyrmex procerus Emery 

Text Figure 17 

Medje, 8; Akenge, 8; Niapu, 8 (Lang and Chapin). Nine speci- 
mens, all taken from the stomachs of toads (Bufo superciliaris, funereus, 
and polycercus). 

Psalidomyrmex reichenspergeri Santschi 

Text Figure 18 = 

A single worker from the stomach of a toad (Bufo polycercus) taken 
at Akenge (Lang and Chapin). 

This species is easily distinguished from procerus Emery and 
foveolatus André by its more slender form, smoother surface between the 

\P. longiscapus Santschi is only known in the female sex. 
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foveole, the more rectangular head, more elongated and narrower 
mandibles, longer funiculi, longer petiole, and more distinct mesoépinotal 
suture: . 

Psalidomyrmex obesus, new species 

Text Figure 19 
. WoRKER.— 

Length nearly 12 mm. 
Very similar to procerus but differing in the following chaxunanal the body is 

distinctly more robust, the head being rectangular, and without the mandibles as 
broad as long, the thorax with more rounded surfaces and a swollen appearance. The 
mandibles are like those of procerus but slightly broader at the angle between the 
basal and apical borders and the tips are less curved. The antennal scapes reach the 

Fig. 19. Psalidomyrmex obesus, new species. Worker. 

a, head from above; 6b, thorax and abdomen in profile. 

posterior corners of the head; funicular joints 3 to 8 as long as broad, 9 and 10 slightly 
longer than broad. On the thorax the mesoépinotal suture is more distinct than in 
procerus and there is a narrow median longitudinal furrow on the posterior half of the 
pronotum as well as on the base of the epinotum. The petiole in profile is much shorter 
and higher and, seen from above, much broader in proportion to its length than in 

procerus, being very distinctly broader than long, flat and truncated posteriorly, — 
more rounded in front, with the anteroventral tooth long and rather acute. 

The sculpture differs from that of procerus as follows: the longitudinal ruge 
covering the mandibles are distinctly coarser, the surface of the head and thorax is 
more opaque, the foveole being somewhat smaller, shallower and less shining, though 
about as numerous and the striole of the interfoveolar surface less sharp. The 
petiole and postpetiole are smoother and more shining than the head and thorax 



2] Wheeler, Ants of the Belgian Congo 93 
ee 
the interf ure is so feeble as to appear more or less coriaceous or 

ceous. The first gastric segment is longitudinally, not arcuately striolate. The 

ra are transversely, the scapes and tibiw longitudinally striolate as in procerus. 

hairs somewhat more numerous on the dorsal surface of the head and 
m and on the antennal scapes. 

coal black, darker than procerus, legs, excluding the coxe, mandibles, 

See eae, antenna, soar Sete Sean enmeneoun ae in 

D r from two specimens from Medje from the stomach of a 
| ifo superciliaris) collected by Lang and Chapin. This form is 
y distinct and is, in my opinion, more than a subspecies of 
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Map 15. Distribution of the genus Leptogenys. This genus also occurs in Georgia. 

black or reddish ants, of small or medium size, sometimes with bluish 

e WORKERS are monomorphic and vary little in size. Mandibles articulated 
terior corners of the head, almost or quite toothless and either long and linear 
and subtriangular, usually with the angle between the basal and apical 

in rounded or absent. Clypeus usually carinate and projecting in the middle 
e form of a lobe or angle. Antenne long and slender, the funiculi not enlarged or 

apically. Thorax usually with the mesoépinotal suture distinct. Petiole 
w laterally or, in a few species, anteroposteriorly compressed. Abdomen small 

‘sle , the constriction between the postpetiole and oo not very pronounced. 
» slender, claws pectinated. 
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The FEMALE is wingless and scarcely larger than the worker, either highly ergato- 
morphic, without ocelli, with the thoracic structure as in the worker but with more 
voluminous abdomen, or ergatogynous, as in the case of L. ergatogyna described below, 
with ocelli and the thorax more like that of the winged females of other geneva, but 
with the mesonotum and scutellum small and depressed. 

The MALE is somewhat smaller than the worker and in some species much paler 
in color and nocturnal, with very large eyes and ocelli, very long antennz, small 
mandibles, and pronounced Mayrian furrows on the mesonotum. The claws are 
pectinated as in the other phases. 

Emery has divided the genus into four subgenera: Leptogenys 
sensu stricto; Lobopelta; Odontopelta; and Machzrogenys. The species 
of Leptogenys, sensu stricto, are generally distributed in the tropics of both 
hemispheres. One Lobopelta, L. elongata (Buckley), occurs in the Gulf 
States from Central Texas eastward to Florida. Odontopelta is mono- 
typic and confined to Queensland. Of Machzxrogenys, three species are 
known, all from Madagascar (Map 15). 

Most species of Leptogenys form small colonies, each with a single 
female, and nest in the ground, usually under stones or logs. The workers 
are timid and extremely quick in their movements. Some species make 
organized raids on termites; others, like our North American elongata, 
forage singly and apparently only at night. 

Leptogenys stuhlmanni Mayr subspecies camerunensis (Stitz) variety 
opalescens, new variety 

Worker.—Agreeing with the variety angusticeps Forel in all respects, except that 

the head, thorax, petiole, and to some extent also the gaster, have a peculiar opales- 

cent blue reflection like that seen in L. iridescens (F. Smith) and chinensis (Mayr). 

Thirteen workers taken from the stomachs of toads (Bufo funereus 
and polycercus) from Akenge (Lang and Chapin). Forel drew his deserip- 
tion of angusticeps from a single specimen taken at St. Gabriel, near 
Stanleyville. He says nothing about the blue reflection, which is very 
striking, so that I am unable to refer the specimens to his variety. 

The habits of the typical stuhlmanni have been studied by Arnold.! 
He says: 

I have met with this species only in Natal, where it appears to feed exclusively 
on woodlice; the entrance to the nest can be plainly distinguished by the accumula-— 

tion of the remains of their prey, bleached a dead white, scattered around it. The nest 
is not indicated by any mound or other accumulation of earth; but in the neighbor- 
hood of Durban at least, it is very frequently found in, or immediately adjacent to, 

the nests of Myrmicaria eumenoides Gerst. I am inclined to think that this Lepto- 

11915, Ann. South African Mus., XIV, p. 93. 

ee a a 
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pecies of a part of their large nest, rather than take the 
one for itself. It also has a very noticeable smell, resembling 

sly on slaters (Oniscus and Armadillidium) and that “the earth 
xd g the entrances to the nests is invariably white with innum »r- 

g limbs and segments of the crustaceans.” The use of the 

2 _ Leptogenys (Lobopelta) ergatogyna, new species 
‘3 Text Figure 20 — 

|—6C«€#B 

Len, th 73 mm. 
eac longer than broad, narrower behind than in front, with feebly convex and 

rge eyes, placed a little in front of the middle, and three small ocelli, the 

distinctly smaller than the anterior. Mandibles rather broad, their basal 
een averesl, not forming an angle with each other. Clypeus carinate, 

tetas aoe on tao tose, the third and fourth each nearly 
as long as the second. Thorax long and narrow, elongate elliptical, scarcely 

than the head through the eyes, laterally compressed; pronotum large, as 

broad, depressed in profile; mesonotum, tegule, paraptera, and scutellum 
ed as distinct but small sclerites, without traces of wings. Mesonotum scarcely 
han the pronotum, somewhat longer than broad, with distinct parapteral 

rows. Epinotum long and sloping, without base or declivity. Petiole as high as 
ir aed like the quadrant of a circle, its anterior surface evenly arcuate, 
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its posterior surface sharply and vertically truncated, its ventral surface anteriorly 
with a coarse tooth. Seen from above, the petiole is only one and one-fourth times 
as long as broad, slightly broader behind than in front, with straight, subparallel 
sides. Abdomen slender, like that of a normal worker, not enlarged as in the ergato- 
morphic females of other species. Sting long. Legs long and slender. 

Subopaque; mandibles somewhat more shining, finely shagreened and coarsely 
and sparsely punctate. Clypeus finely longitudinally rugulose; head, pronotum, 

mesonotum, paraptera, and scutellum densely and finely punctate; postpetiole and 
gaster more shining, even more finely but a little less densely punctate; pleure finely 
and longitudinally, epinotum transversely and somewhat more coarsely rugulose. 
Petiole finely and rather irregularly rugulose. 

Hairs and pubescence whitish, the former very sparse, erect, delicate, confined to 

the head, fore cox, and tip of gaster, short on the last; the pubescence rather short 
and abundant on the head, postpetiole, gaster, and appendages. 

Black; mandibles, antennz, and legs, including the cox#, dark brown; tarsi and 

funiculi scarcely paler. 

Described from a single specimen taken from the stomach of a toad 
(Bufo polycercus) from Medje (Lang and Chapin). 

This remarkable insect I regard as the normal female of a species 
which must be very closely related to L. havilandi Forel, known only from 
the worker. In all the species of Leptogenys [elongata (Buckley), diminuta 
(Smith), fallax (Mayr), arnoldi Forel] of which the female is known, this 
phase is like the worker in the structure of the thorax and in lacking 
ocelli, but has a more voluminous abdomen. Of the female arnoldi, 
Arnold says that “‘the mesonotum is also larger and longer than in the 
worker,” and I have found the same to be true of the Australian fallaz. 
It would seem, therefore, if I am correctin my interpretation of the speci- 
men above described, that it must be regarded as representing a stage in 
the degeneration of the formicid female intermediate between the com- 
mon winged and the extremely ergatomorphic form, the only form of 
fertile female that has been seen hitherto in the genus Leptogenys. 

AnocHetus Mayr 

Worker.—Small ants with monomorphic workers. Head irregularly hexagonal. 
Mandibles inserted close together at the middle of its anterior border, linear, flattened, © 
with three large terminal teeth bent inward at a right angle and with the inner border 
toothless or furnished with a row of minute denticles. Eyes usually well developed, 

rarely vestigial, in front of the middle of the sides of the head. Clypeus small, sub- 
triangular, anteriorly projecting over the insertions of the mandibles and extending 

backward as a narrow process between the short frontal carine, which are lobularly 

expended in front and more or less convergent posteriorly. Antennal fovez not con- 

fluent behind; head without an oblique welt or swelling on each side starting from the 
eye and bounding the antennal fovea; sides of head without a marked impression be- 
hind the antennal fovea. Antenne slender, 12-jointed; funiculi long, filiform, not. 
enlarged apically. Thorax long and narrow, with distinct promesonotal and some- 
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wo mesoépinotal su ;-epinotum usually dentate. Petiole with a node or 
and may terminate in a spine, or in two teeth or spines. 

. convex above, without a constriction between the postpetiole and the 
r g segment. Legs slender; middle and hind tibie each with a single pecti- 

; claws simple. 
J # very similar to the worker; usually winged, but in some species wingless 

» FE 

uz with the head of the usual shape, large eyes and ocelli and very small 
} antenne very long; scape short, first funicular joint broader than long. 

. more or less pointed or bidentate. No constriction between the 
le and the succeeding nema. Pygidium usually not terminating in a spine. 
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Map 16. Distribution of the genus Anochetus. 

e genus comprises numerous species which form small colonies 
in the ground under stones or in vegetable mould. Little is 

of their habits. They range over the tropics of both hemi- 
= 16), one species, A. ghilianii (Spinola), even entering Spain 
M . The subgenus Stenomyrmez, of which only two species 
a. 1, is confined to the Neotropical Region. 

Anochetus africanus (Mayr) 

A worker and a deiilated female from Medje (Lang and Chapin) 
it further data. 
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Anochetus estus, new species 
WorkKER.— : 
Length about 4.5 mm. . 

Closely related to A. africanus. Head, excluding the mandibles, a little longer 
than broad, the posterior margin deeply and arcuately excised. Eyes small, like 
those of africanus. Clypeus deeply emarginate in the middle, its posterior portion 
long and cuneate. Frontal groove distinct between the clypeus and the middle of 
the head. Mandibles about half as long as the head, shaped much as in africanus 
but with the terminal teeth shorter and the bases somewhat narrower. Antennal 
scapes not reaching to the posterior corners of the head; second funicular joint not 
longer than broad, third scarcely longer, joints 4 to 7 not twice as long as broad. In 
africanus all the funicular joints are much longer. Thorax shaped as in africanus, 
the pronotum rounded but not convex above, the mesoépinotum long, narrower and 

subcylindrical, with broad blunt epinotal teeth. The petiolar scale is high and com- 
pressed anteroposteriorly as in africanus, with feebly excised superior border, but the 

latter is more acute and the sides are nearly straight and subparallel (in africanus 
rounded). Gaster and legs of the usual type. 

Shining; the upper surface of the head, except the impressions, sides and posterior 
corners subopaque and longitudinally rugulose, the rugules being regular and spread- 
ing fanwise from the frontal carine. Thorax subopaque, the pronotum longitudinally 
and arcuately rugulose, except in front where the rugules are transverse, the meso- 
and epinotum transversely rugulose. The sculpture is distinctly finer than in 

africanus. Petiole and gaster very smooth and shining. Mandibles very indistinctly 
and finely punctate, smoother than in africanus. 

Hairs slender, yellowish, erect, sparse on the body, absent on the appendages, 

which are very finely pubescent. 
Deep castaneous brown, almost black, with the appendages, sides and posterior 

corners of head, mandibles, clypeus, and tip of gaster paler brown. — 

A single specimen from Akenge (Lang and Chapin) taken from the 
stomach of a toad (Bufo funereus). 

Anochetus opaciventris, new species 
W orKER.— 

Length 6.5 to 7 mm. 
Allied to africanus. Head longer than broad, deeply and arcuately excised be- 

hind, with small eyes as in africanus, clypeus, frontal groove, and antenn# much as in 
that species, the scapes extending beyond the middle of the occipital border a distance 
equal to the length of the first funicular joint, the funicular joints even longer and 
more slender than in africanus, the third fully twice as long as broad, the second some- 
what shorter. Mandibles fully three-fifths as long as the head, narrowed at the base,— 
broadened apically as in africanus and estus, with straight internal border, the apical 
and preiipical teeth long and slender, the subapical very short, triangular, not longer 

than broad, arising from the base of the apical. Thorax and petiole similar to those of 
africanus but the teeth in the former longer, more acute and erect, the latter narrower, 
with more deeply excised superior border so that it terminates on each side in a 

larger and sharper tooth, and with more nearly straight, subparallel sides. In profile 
the anterior and posterior surfaces of the petiole are distinctly convex, the ventral 

surface without a tooth. 
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ples aiden smooth; head subopaque, finely and neguiariy longitudinally 

, the rug irregular but with a feebly longitudinal tend on the prono- 

se on the mesonotum, more vermiculate on the epinotum. Petiole 
ny coarsely coriaceous ; _— subopaque, densely punctate, the posterior 

RE ra cack tee wh ae le ry Bw and hicnt bo 
a8 long, pubescence. 
k ; mandibles, clypeus, cheeks, gular surface of head, antennz, and legs, 

the coxze, dark brown, the middle portions of the femora darker. Posterior 
gastric segments golden yellow. 

ed from three specimens taken from the stomachs'of toads 
eus and polycercus) from Akenge (Lang and Chapin). 

Anochetus bequaerti Forel 

in le specimen taken from the stomach of a toad (Bufo regularis) 
alr ba (Lang and Chapin). 

ns Anochetus punctaticeps Mayr 

iteer n workers from Babeyru, forming eT of a colony “found 

4 Opontomacuus Latreille 

jum-sized or large ants closely resembling Anochetus. 
1¢ WORKER, however, the antennal fovex are confluent, being united by a 

ion of the front behind the frontal carinz, and there is a welt or swelling which 

al teeth of the mandibles acute, the predpical troneated or acute, according to 
; the inner border of the mandibles usually minutely and serrately toothed. 

ul ‘palpi 4-jointed, labial palpi 3-jointed. Eyes always well developed. Petiole 
i by a conical node usually terminating in a spine which is inclined back- 

us: winged, with large eyes and ocelli, but in other respects like the worker. 
1% with the head of the ordinary shape and with very large eyes and ocelli; 

»s very small; maxillary palpi 6-jointed. Antennw as in Anochetus. Petiole 
ily with a pointed or conical node, but without terminal spine. Postpetiole 

d from the succeeding segment by a rather pronounced constriction. Pygi- 
tinating in a spine. Claws simple. 

tomachus is a tropicopolitan genus with apparently two centers 
ion, one in the Neotropical, the other in the Indonesian and 

Pilseicies (Map 17). One species, O. hematoda, represented by 
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numerous subspecies and varieties, is found in all the warmer regions of 
the globe, even in the Southern United States, though not in the Mediter- 
ranean Region. The species all nest in small colonies in the ground or in 
rotten wood and the workers of some of the species are very aggressive 
and sting severely. They are able to leap backward a distance of several 
inches by suddenly closing their divaricated mandibles against any hard 
body that happens to be in the environment. The genus is poorly repre- 
sented in Africa. 
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Map 17. Distribution of the genus Odontomachus. 

Odontomachus assiniensis Emery 
Text Figure 21 

Akenge, 8; Medje, 8; Ngayu, 8; Niangara, 8; Niapu, 8. Eighty- 
six specimens, all taken from the stomachs of four species of toads (Bufo 
polycercus, superciliaris, fags. and tuberosus) collected by Lang and 
Chapin. 

Stitz has described an O. intermedius which differs from the typical 
assiniensis only in having the striz on the pronotum of the worker more~ 
arcuately concentric and therefore more as in O. hematoda and not simply 
transverse. A study of the long series of specimens before me shows that 
there is great variation in the pronotal striation, many specimens agree- 
ing with Stitz’s description; others having the strie in an asymmetrical 
whorl like that exhibited by the ridges on the tips of the fingers, and in a 
considerable number the strie are simply transverse, as described by 



assiniensis variety furvior, new variety 

a ¢.—Length 9 to 12 mm. Differing from the typical form in its darker 
abdomen is black, the head and thorax deep castaneous, almost black, 

¢ ses re reek tes Rend and omonestien of ite upper 
legs, and antennw somewhat paler and more reddish; in some 

_ the tibie are stil paler 
t (deiilated)—Length nearly 15 mm. Darker than the worker, black, 

he legs and antenns dark brown. Mandibles smoother and more shining than 
worker. The transverse ruge on the pronotum and the longitudinal ruge 
‘mesonotum much coarser than in 0. hamatoda and the whole thorax more shin- 

ce is lacking, even on the gaster, which is very shining. 

Described fe nine workers from Faradje (type locality ) and numer- 
ers from Yakuluku, Stanleyville, Bafwasende (Lang and Chapin), 
hysville (J. Bequaert). In addition to these, there are thirty 
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workers and one female (the one described above) taken from the 
stomachs of toads (Bufo polycercus, funereus, and superciliaris) from 
Medje, Ngayu, Akenge, Boyulu, and Niangara. 

Odontomachus assiniensis variety aterrimus, new variety 

Worxer.—Length about 10 mm. Differing from the variety furvior in being 
entirely jet black, including the appendages. The sculpture of the head and thorax 

is distinctly finer than in any of the other forms of the species, so that the surface is 

more shining. The legs are smoother and also more shining, especially the femora, 
than in any of the other forms. The unsculptured surfaces of the body, viz., the 
antennal foves, the mesopleure, lower portion of epinotum, and the gaster have a 

distinct blue opalescence. The longitudinal groove on the dorsal surface of the 
epinotum is continuous. 

Described from a single specimen found in the stomach of a frog 
(Rana albolabris) from Niapu (Lang and Chapin). j 

Odontomachus hematoda (Linnzus) 

Stanleyville, 8; Malela, 8, 2 (Lang and J. Bequaert); Faradje, 
8; Zambi, 8, 9; Avakubi, 8; Leopoldville, $; Vankerckhovenville, 
8; Garamba, 8; Akenge, § (Lang and Chapin); Matadi, 8; Katala, 
2 (J. Bequaert). All this material belongs to the typical tropicopolitan 
form, distributed apparently throughout the Ethiopian Region. The 
specimen from Akenge was taken from the stomach of a toad (Bufo 
funereus) and a specimen from Faradje was taken from the stomach of a 
frog (Rana occipitalis). In connection with the well-known leaping habit 
of this ant, Mr. Lang makes the following remark: ‘‘ This leaping may 
be of some practical use to the ants when scaly ant-eaters (Manis) open 
their nests. Those jumping out of the immediate range of its glutinous 
tongue would be fairly safe, since the Manis feeds only where the ants 
and their larve are thickest and seldom looks for single individuals.” 

Odontomachus hematoda variety stanleyi, new variety 

Worker.—Length 7 to 8 mm. Distinctly smaller than the typical hamatoda,— 
with a distinctly narrower head and the mandibles, antenn, thorax, legs, and gaster 
paler and reddish castaneous brown. In many specimens the cheeks, clypeus, anten- 
nal fovew, gula, and borders of the mandibles are yellowish. Petiole with longer and 
more uniformly slender spine. Sculpture of the head and thorax as in the typical 
hematoda, but with the gray pubescence on the gaster distinctly longer and more 
conspicuous. The sides of the head are much less smooth and shining than in the 
Sr subspecies insularis (Guérin), which is of the same size though paler in 
color. 
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i ‘Described from numerous specimens from two colonies taken at 
yville (Lang and Chapin). The cocoons are also distinctly paler 

ngation ach, however, is the J aiahaeat of the frontal area and is often sep- 
d from the clypeus. Antenne 12-jointed, short. Ocelli usually developed. 

5 P usually long, formed by the petiole and the postpetiole. Gaster with well- 

q developed sting. Middle and hind tibie with pectinate median spurs. The proven- 
. or “gizzard”’ is much more specialized than in the Myrmicinz, being an- 

AB ecloped as an apple- or quince-shaped ball, covered with longitudinal and 

 ¢ireular muscles and with four distinct, connate sepals, bluntly rounded and finely 
hairy at their tips, and posteriorly as a very short, tubular, constricted portion which 

_ projects as a button into the cavity of the ventriculus. 
FEMALE very similar to the worker, also with 12-jointed antennz; either winged, 

and wingless, or subapterous. All three forms of Seales occur together 

n the same nest of Viticicola. Wings with a discoidal and a closed radial cell; two 
sed cubital cells, rarely one (Viticicola). 

; _ Mate also rather similar to the worker; the antenne 12-jointed. External 
‘a genitalia well developed, exserted; cerci present. 

: “The adult Larv of all four genera of Pseudomyrminz are much alike. The 

is long, straight and cylindrical, not broader posteriorly as in nearly all other 
t larve. The anterior and posterior extremities are blunt and rounded and the 

ments are all sharply defined. The integument is uniformly thin and perfectly 
nt, though tough, only the mandibles, as a rule, being strongly chitinized 

d the ning of the buccal cavity somewhat pigmented. The prothoracic segment 
compara and in certain species can be drawn down over the head; 

—_ »- and metathoracic segments are narrowed ventrally, the head is large, some- 

Si Mittened, usually subrectangular, about as broad as long and embedded in the 
ral portions of the thoracic segments. The antennal rudiments are always 

net as small, rounded papilla, each bearing three sensille. The mandibles are 
. Sabet and bidentate, sometimes with a vestige of a third tooth, their upper sur- 

( Beovered with regular rows of subimbricate papilla. The maxille are large, 
n and rounded, lobuliform, the labium short and broad, with the transverse, 

haped opening of the salivary duct in the middle. The sensory organs which in 

other ants have the form of papille or pegs on the maxilla and labium are in 

Soe 

SE (TTT meme 

oup of sensille. The anterior maxillary organ has five, the posterior two and each 
ul organ has five of these sensilla. The buccal cavity is broad and transverse, its 

lor land ventral walls = in contact and both furnished with fine, regular trans- 

7 abdominal segment is transversely y elliptical, swollen, protuberant and furnished w ‘ith a 
food-pouch, the trophothylar, opening forward, i. e., towards the mouth-parts. The 



104 Bulletin American Museum of Natural History {Vol. XLV 

hairs on the body of the larva are of three kinds: first, short, stiff, very acute hairs, 
generally and rather evenly distributed over the whole surface (microchxtx#); second, 
much longer, stouter, more gradually tapering, lash-like and somewhat curved hairs 
of unequal length, singly or in a row or loose cluster on each ventrolateral surface of 

each abdominal segment (acrochetx); and third, long hairs, of uniform length; only 

slightly tapering, with hooked tips (oncochzt#). These are normally present in trans- 
verse rows of four to eight on the dorsal surfaces of the three thoracic and first three 

to eight abdominal segments. On the more posterior segments they are often repre- 
sented by simple, i. e., pointed hairs.’" 

Nympus not enclosed in a cocoon. 

In 1899 Emery,” after a comparative study of the larve of several 
formicid genera, proposed to separate Tetraponera and Pseudomyrma 
from the remainder of the Myrmicine to form the new subfamily of the 
Pseudomyrmine. His arguments, however, based on fragmentary 
material, seemed not convincing at that time; long since Emery himself 
has reunited these genera with the Myrmicine and in this he has been 
followed by all other myrmecologists up to the present. Arecentstudy of 
numerous larve of this group, belonging to the four known genera, has 
convinced me that we must return to Emery’s conception of 1899. I 
have endeavored to show in a recent paper* that neither the larval nor the 
imaginal Metaponini can be regarded as at all closely related to the 
Pseudomyrminz; consequently that tribe should be retained among the 
Myrmicine. 

Like the Doryline and Cerapachyine, the Pseudomyrminz are 
typically inhabitants of the warmer parts of the world; a small number 
of forms enter the southernmost portions of the Nearctic and Palearctic 
Regions. 

TETRAPONERA |. Smith 

WorkKerR.—Small, monomorphic or very rarely (in one South African species, 7’. 

ambigua Emery, according to Arnold) with the head dimorphic. Body long and 
slender. Head subrectangular, with large or very large, moderately convex eyes, one- 

third to two-fifths as long as the head; ocelli vestigial, often absent. Mandibles 

short and stout, with distinct basal and apical border, the latter with a small number 

of subequal teeth. Clypeus extremely short, steep, elevated in the middle but not 

extending back between the frontal carinz, the anterior border emarginate, dentate or 

crenulate. Frontal carine small, short, closely approximated, lobular anteriorly, 
often slightly diverging behind. Maxillary palpi 5-jointed; labial palpi 4-jointed. 

Antennz short, 12-jointed, the funiculi somewhat thickened at their tips, without 
distinct clava. Thorax narrow, with well-developed promesonotal and mesoépinotal 

‘Wheeler, W. M. and Bailey, I. W., 1920. * The feeding habits of poestomyenine and other ants.’ 
Trans. Amer. Phil. Soc. Philadelphia, N.8., XXII, pt. 4, pp. 235-279, Pls. 1-v. 
me, 21899, ‘Intorno alle larve di aleune formiche.’ Mem. Accad. Sc. Bologna, (5) VIII, pp. 3-10, 2 

"Wheeler, W. M., 1919. ‘The ants of the genus Metapone Forel.’ Ann. Ent. Soc. America, XII, 
pp. 173-191, 7 figs. 
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es and a disti tal sclerite, often constricted in the mesoépinotal region. 
- Epinotu and rather high, always unarmed. Petiole and often also the post- 

‘iole pedunculate, rather long and slender, both with low, rounded nodes, their 
ral portions not swollen or with stout teeth. Gaster narrow and elongate oval, 
1 well-developed, exserted sting. Middle and hind tibia with pectinated median 

Stites similar to the worker and scarcely larger, winged; the wings short, the 
rior pair with a disceidal, two closed cubital cells and a rather narrow, closed radial. 

Matz scarcely smaller than the worker and very similar except for the wings. 
i shorter. Eyes and ocelli well developed, convex. Mandibles well developed, 
: dentate apical borders. Antenne 12-jointed, the scape but little longer than the 
nd 1 funicular joint, the first joint much shorter than the second, not swollen. 
sc 1otum depressed, not overarching the pronotum, without Mayrian furrows and 

1 very feeble parapsidal furrows. There is, at least in some species, a concavity in 
pro- and mesosterna, extending dorsally nearly to the mesonotal scutum. Ex- 

1 genitalia well developed, exserted. Cerci present. Wings as in the female. 
‘Larva hypocephalic, with papillary exudatoria on the three thoracic and first 
on segments. Dorsal surface with long straight hairs, hooked at their tips. 

-Donisthorpe (1916, Ent. Record, XXVIII, pp. 242-244) has shown 
Sima Roger, the name used by most authors for this genus, must be 

ink as an isonym of Tetraponera F. Smith, contrary to Emery’s con- 
sntion (1915, Zool. Anzeiger, XLV, p. 265). The case seems to be very 
lear, as Smith founded his genus Tetraponera (1852) on two species, 
rata (= Eciton nigrum Jerdon) and testacea. The latter he afterwards 
858 5) placed in the genus Pseudomyrma. Roger founded his genus Sima 
1863 on S. compressa Roger (= Pseudomyrma? allaborans Walker). 
a (1900) Emery separated the genus Sima into two subgenera, Sima, 

su stricto, and Tetraponera, the former with, the latter without ocelli 
he worker and selected Eciton rufonigrum Jerdon as the type of Sima, 

stricto. This was an improper procedure, since the worker of 
’s type species, S. allaborans has no ocelli. 

Examination of the males of several of the Indomalayan species of 
raponera shows that they all have 12-jointed antennz. This is also 
e of the males of Pachysima, Viticicola, and even of Pseudomyrma 

ind, hence, of the whole tribe Pseudomyrmini of Emery. Nevertheless, 
in his recent classification of the Myrmicine (1914, Rend. Accad. Sc. 

ologna, p. 34) he cites the males of this tribe as having 13-jointed 
antennz. Bingham and Arnold also give the same number for Tetra- 

ra, and Santschi, who was the first to describe the male of Pachysima 
»ps, failed to notice that it has 12-jointed antenne. 
The agg Tetraponera is distributed over the Ethiopian, Malagasy, 

, Papuan, and Australian Regions (Map 18), being best 
ated in the Ethiopian and Indomalayan. One species, 7’. bifoveo- 
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lata (Mayr), was taken by Dr. W. M. Mann as far north as Palestine. 
The species all nest in plant cavities (dead wood, twigs, stems of lianas, 
acacia spines, etc.) and are very quick in their movements. Their 
habits throughout are very similar to those of the allied Neotropical 
genus Pseudomyrma. The species of the latter, however, are much more 
numerous and constitute an abundant and conspicuous part of the Neo- 
tropical ant-fauna, whereas the species of T'etraponera are comparatively 
rare ants. 
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Map 18. Distribution of the genera Tetraponera (crossed area) and Viticicola (known localities 

indicated by crosses). 

Tetraponera anthracina (Santschi) 

Stanleyville, 8 (Lang and Chapin); Lubutu, 8; Thysville, 8 
(J. Bequaert). Five specimens which agree perfectly with Santschi’s 
description of the types from the French Congo. Kohl found this species 
nesting in the hollow twigs of Barteria fistulosa and Bequaert’s specimens 
from Thysville bear the note, ‘‘running on leaves and twigs of Barteria 
fistulosa whose cavities were apparently not inhabited by ants. Forest 
gallery in savannah. I have not seen their nest.” a 

Tetraponera mocquerysi (Ern. André) variety lepida, new variety 
Worker.—Length 6.5 to 7 mm. Differing from the typical form of the species 

in color, the thorax, petiole, gaster, and cox being very dark brown or black; the 
head, mandibles, antenne, legs, anterior and posterior ends and ventral surface of 

the petiole, brownish yellow. Vertex with a large, transversely elliptical black spot 

ee 
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co tage In one specimen the posterior portion of the 
e of head and thorax, sculpture and pilosity of the body very 

ch as. is vical foam. 
AL a ee Very similar to the worker. Posterior borders of 

brownish. . Wings grayish hyaline, with pale brown veins and dark 

de mb ibed from two workers from Faradje (type locality) and one 
akuluku and a single female from Garamba (Lang and Chapin). 

es iiiasers mocquerysi subspecies emacerata (Santschi) 

8 aleyville, $; Faradje, 8 (Lang and Chapin); Lubutu, 8; 
nse c yon the Semliki River, 8 (J. Bequaert). In the narrow head 

di coloration, the workers agree with Santschi’s figure and descrip- 
om. The females, two in number, are deiilated and have the head nar- 
ww as in the workers, but with the cheeks more concave, the anterior 
oe x more dilated, and the posterior corners more rectangular and less 

c zt . They measure 7 to 7.5 mm.; the workers about 5 to 6 mm. 

. 22. Tetraponera ophthalmica (Emery). Worker. a, body in profile; b, head from above. 

Tetraponera ophthalmica (Hmery) 

Text Figure 22 

N ine workers taken by Dr. Bequaert at Thysville agree perfectly 

th Emery’s description. The species is very easily recognized by its 
ge eyes. The specimens were found “running on limbs of Barteria 
ulosa, whose cavities were not inhabited by ants.” 

Viticicota Wm. M. Wheeler 

a - Worxer.—Closely related to Telraponera. Head convex, and rounded behind, 
th the clypeus and mandibles shaped as in some species of T'etraponera, the external 

border of the mandibles deeply emarginate at the base. Eyes much smaller, only 
abo t one-sixth as long as the sides of the head, flat; ocelli usually absent, sometimes 

_the anterior present. Frontal carine short, farther apart than in T'etraponera but 
and closer together than in Pachysima. Frontal area and frontal groove 
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obsolete. Antennw short, 12-jointed; the funiculi with distinct 3-jointed club, the 
first funicular joint very long, joints 2 to 7 very short and transverse. Both maxil- 

lary and labial palpi 3-jointed. Thorax much as in Tetraponera but more thickset, 
the pronotum convex and rounded, not marginate or submarginate on the sides, the 

epinotum very high and convex, hemispherical, with the epinotal gland on each side 
very long and narrow, extending obliquely upward and forward to the middle of the 
lateral surface of the segment. Petiole and postpetiole stout, without peduncles, 
the nodes from above not longer than broad, their ventral portions swollen, without 
teeth. Gaster and tibial spurs as in Tetraponera but the tarsal claws are simple, not 
toothed. 

FEMALE winged, or ergatoid and wingless, exhibiting also subapterous forms. 

Even the winged form is much like the worker, but has well-developed ocelli, though 
the eyes are small and flat. Pronotum large and well developed; mesonotum de- 

pressed, flat. Petiole and postpetiole even broader and stouter than in the worker; 
both broader than long. 

Ma.e.—Clypeus longer than in the worker and female; mandibles similar with 

dentate apical borders. Antennz short, 12-jointed, the second funicular joint much 

shorter than the scape, not longer than the first, which is slightly swollen. Eyesand | 

ocelli rather large and convex. Mesonotum flattened or depressed, without Mayrian 

furrows and with very indistinct parapsidal furrows, not overarching the pronotum. 

There is a very deep and wide excision, separating the pro- and mesosterna and ex- 
tending dorsally nearly to the mesonotal scutum. Petiole and postpetiole much as in 

the worker and female, but with their ventral portions even more swollen and convex. 

Genitalia extruded, less robust than those of Pachysima and Tetraponera. Wings 

with a discoidal cell, a rather broad, closed radial cell and only one cubital cell. 

Larva hypocephalic as in Pachysima and Tetraponera and like that of the latter 
genus in the development of the exudatoria and dorsal hairs. 

GENOTYPE.—Sima tessmanni Stitz.. 

This monotypic genus seems to me to be sufficiently distinct from 
Tetraponera. The single species is highly specialized in adaptation to 
life in the stem cavities of a peculiar liana, Vitex Staudtii (vide infra). 

The eyes have dwindled and the ocelli have disappeared; the venation of 
the wings has become more simple and there is a pronounced tendency 
for the production of wingless and subapterous females—a condition 
unknown in any species of Tetraponera. This peculiarity, the pale color, 
and the small eyes indicate that the ants never leave the cavities of their 
host plant, except when the latter is disturbed or during the marriage 
flight, and the very pale color of the males indicates that this flight must 
occur at night. The conspicuous development of the epinotum and of 
its glands suggests conditions like those in some species of Crematogaster 

of the subgenus Physocrema (inflata, difformis, vacca, stethogompha, etc.) 
of the Indomalayan Region, the workers of which are supposed to feed on 
the secretions of one another’s epinota (Bingham). As at present known, 
the distribution of the new genus is restricted to Spanish Guinea and the 
Ituri Basin of the Belgian Congo (Map 18). It probably also occurs in 
Cameroon. 
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____Witicicola tessmanni (Stitz) 
Text Figures 23 and 24 

Head longer than broad, a little broader behind than in front, with feebly concave 
ks, rounded posterior corners and nearly straight posterior border, and, on the 
ex, with a short longitudinal impression at one end of which the anterior ocellus 

‘imes distinctly developed. Posterior ocelli absent. Eyes very small, flat, 
than half their distance from the mandibular insertions, placed a little in 

_of the middle of the head. Mandibles short, rather strongly angulate at the 
. externally, their apical margins oblique, with 5 or 6 denticles, those at the base 
n indistinct. Clypeus convex and evenly rounded in the middle, its anterior 
er projecting, entire, strongly emarginate on the sides. Frontal groove absent. 

nz short, scapes not reaching to the middle of the head, first funicular joint 

. longer than broad, joints 2 to 8 much broader than long, crowded together, 
s 9 to 11 forming a three-jointed club, the last joint being as long as both the 
rs, which are subequal and somewhat broader than long. Thorax narrower than 

head, constricted in the mesonotal region. Pronotum from above a little broader 
| long, evenly rounded and convex; mesonotum transversely subelliptical, feebly 

vex, surrounded by impressed sutures. Metanotum nearly as long as the mesono- 

n, concave, with uneven surface. Epinotum very convex and rounded, egg-shaped 
ym above, semiglobose in profile, as high as the pronotum or slightly higher, with 
e slit-shaped epinotal glands shining through the integument and conspicuously 
larg Petiole short, scarcely longer than broad, broader behind than in front, 
mvex and rounded above. In profile, its ventral surface is also convex and protuber- 

; b, with a small, compressed, blunt, translucent tooth anteriorly. Postpetiole a 
» brodder than the petiole, scarcely broader than long and scarcely broader be- 

id than in front, convex and rounded above and below. Legs and gaster of the 
usual shape, the latter with well-developed sting. 

_ Very smooth and shining, including the mandibles; impunctate under a magnifi- 
tion of 20 diameters. 

Hairs golden yellow, erect, of uneven length, sparse, most numerous on the 

especially along its sides. These regions also have more numerous short 

s or suberect pubescence. Antennz and legs with shorter, more appressed hairs. 
's and clypeus densely and conspicuously pubescent, the latter without a fringe 

Clear brownish yellow, with the borders of the mandibles, clypeus and frontal 
» brown. 

Femae (deilated).— 
Length 4.5 to 5 mm. 
Very similar to the worker. Thorax elongate elliptical, somewhat flattened 

ove. Mesonotum as long as broad; epinotum subcuboidal, with subequal base 
| declivity meeting at a rounded right angle in profile, rather sharply marked off 
= peg sutures from the more anterior portion of the thorax. Petiole and post- 

+ from above subequal and of similar shape, broader than long. Gaster propor- 
mally larger than in the worker. 
. Siestptace, ploaity and onor asin the worker but the hairs and puboesence longer 

_ and more abundant. The pubescence is very conspicuous, extending back over the 
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Fig. 23. Viticicola tessmanni (Stitz). a, body of worker in profile; b, head of worker from above; 
c, male in profile; d, body of deiilated female in profile; e, thorax and peduncle of worker from above; 

fand g, thorax and peduncle of two subapterous females from above; h, thorax and peduncle of deflated 

female from above; i, antenna of male; j, antenna of worker. 

sides and front of the head and especially on the pleure, epinotum, and nodes of the 
pedicel. As in the worker, the hairs and pubescence are longest on the sides of the 
gaster. 

FEMALE (ergatoid).— 

Length 3.5 to 4.5 mm. 

Intermediate in the structure of the thorax, head, and abdomen between the 
the worker and true female, possessing ocelli and with the mesonotum varying in size,- 

as shown in the figures (Fig. 23f-g), as the specimen approaches the worker or female 
type more closely. The wings are represented by minute brownish or blackish 
tubercles, the anterior pair with vestigial tegule at their bases. Some specimens 
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) have the fore wings more developed as a pair of triangular pads with in- 
¢ veins, and folded back over the anterior corners of the epinotum. 

ty and pubescence are also intermediate between the worker and female; 
the same. 

h 2.6 to 3 mm. 

ead, including the eyes, distinctly longer than broad, rounded behind and im- 
ed in front of the anterior ocellus. Cheeks short. Eyes and ocelli rather large, 

x. Mandibles small but with distinct, denticulate borders. Clypeus convex, 
d rior border rounded and somewhat projecting. Frontal carine very short. 

scapes about three times as long as broad, funicular joints all distinctly 

than broad, cylindrical, very gradually increasing in length to the tip. Thorax 
rOv pend long, flattened above, peculiarly and deeply excavated on the ventral 

b i the insertions of the fore coxze; mesosterna swollen. Epinotum resembling 

0 the female. Petiole and postpetiole much as in the worker, but the former sub- 
culate, merging more gradually into the node, without a tooth on its ventral 

Gaster long and slender. Fore wing with a single cubital cell. 

‘Color Age yellow of a distinctly lighter tint than in the worker and female. 

8 grayish hyaline, with pale brown veins and pterostigma. 

ies of several hundred specimens taken at Medje from the hollow 
is of Vitex Staudtii Guerke. The relations of the ant to the plant 

_ Stitz described and figured only the worker of this species from speci- 
mens a by Tessmann in Spanish Guinea. He gives the native 

ngwe name as “odschigeso” and says that the insect stings more 

_ He also describes one of the ergatoid females but seems to 
egard it as an unusual worker. In my material about 4 to 5 per cent of 

specimens are ergatoid females, so that they must form a normal 
ustituent of the colony. They probably function as egg-laying individ- 
sand thus supplement the reproductive activities of the true females, 
ch, judging from my material, are much less numerous. 

‘The adult specimens of V. tessmanni collected by Mr. Lang are 
ace ied by numerous eggs, larve, and pupe in all stages. I have 

vie adult larva (Fig. 24) because it is interesting in connection 
_ with the extraordinay larve of the two species of Pachysima described 
4 below. It resembles the larva of Tetraponera natalensis figured by 

x | but is longer and more slender and two of the postcephalic 
=! —— 

41899, Mem. Accad. Se. Bologna, (5) VIII, Pl. 11, fig. 7. 
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segments bear appendages, the significance of 
which is more fully explained in my remarks on 
Pachysima. The prothoracie segment bears a 
rounded appendage on each side and applied 
to the side of the head, which, as in the Tetra- 
ponera larve, isoverarched by the protuberant, 
cowl-like prothoracic segment. The first ab- 
dominal segment bears ventrally two large and 
very protuberant appendages which are fused 
with each other in the middleline. Theanterior 
segments of the body have on their dorsal sur- 
faces clusters of long hooked hairs, as in T. 
natalensis, and the more posterior segments have 
simple stiff hairs of very unequal length on 
their ventral surfaces. There are also numerous 
short, sparse hairs, scattered over the whole 
body. The young larve are essentially like the 
oldest in form and pilosity. The mandibles 
are well chitinized and minutely bidentate at 
the tip as in natalensis, and the head bears 
minute rudiments of antennz onits dorsal sur- 
face. I find also that the larve of certain East 
Indian Tetraponerz, e.g., T. allaborans (Walker), 
have a similar structure. 

Viticicola tessmanni variety castanea, 
new variety 

: WorkeER and Fema.e (deiilated).—In all respects 

Fig. 24. Viticicolatessmanni like the typical form except in the color of the body and 
(Stitz). Adult larva in profile. legs, which are pale chestnut brown, with the antenne 

paler and more yellowish. 

Of this variety Mr. Lang took numerous workers and females from 
two colonies at Avakubi. They’were nesting in the same species of liana 

as the typical form. 

Pacuysima Emery 

Worker.—Closely related to Tetraponera but larger and more robust, with 
smaller eyes but distinct ocelli and the frontal carine decidedly longer and farther 

apart. Maxillary palpi 5-jointed; labial palpi 4-jointed. Both the petiole and post- 

petiole armed beneath with stout teeth. Claws toothed as in Tetraponera. 
FemaLe.—Much like the worker. Wings very long, with venation like that of 

Tetraponera; radial cell long and narrow. 

—— a) 
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- female and with very similar wings. Antennz 12- 
es only a little longer than the second funicular joint; first funicular 

pollen, much shorter than the second. Mesonotum without Mayrian fur- 

‘and mesosterna not separated by a deep concavity. Petiole and post- 
tate beneath. External genital valves large and stout, strongly geni- 

t  inturned points. 
wi hooked dorsal hairs; the exudatoria on the three thoracic seg- 
‘fi ‘abdominal segment in the zee stage (trophidium) long and 
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. Distribution of the genus Pachysima and ita host plant Barteria: crossed area, distribu- 
jops (F. Smith); crosees, known localities of P. latifrons (Emery); heavy interrupted line, 

ge of the genus Barteria. cos © 

it 

is genus comprises only two known species and was originally 
ed by Emery as asubgenus. It is confined to West Central Africa 

19), its limited range being due to the fact that it lives in the hollow 
bot Barteria, a genus of plants confined to the area marked on the 

map. 
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Pachysima xthiops (Smith) 

Text Figures 25, 26, and 27 

Avakubi, 8, o; Stanleyville, 9; Ambelokudi, 8; Isangi, 8; 
Panga, 2; Medje, 8, 9, co; Bafwabaka, 9 (Lang and Chapin). 

This shining, jet-black ant, the worker of which measures 9 to 10 
mm., the male and female 13 to 14 mm., is the largest, most widely 
distributed, and therefore best known to taxonomists of all the Ethiopian 
species formerly included in the genus Sima. It is represented in the 

a Se a 

Fig. 25. Pachysima zthiops (F. Smith). a, head of male; b, head of female; c, 

body of worker in profile; ¢, head of same from above. 

collection by numerous adults and larve and pupe in all stages. The 
specimens from Medje and Ambelokudi were living in the twigs of Bar- 
teria fistulosa (Plates XXVIII and XXIX). ‘When disturbed the 
workers came out in great numbers. The natives, who call them ‘guma- 
guma,’ fear them on account of their sting.” 

Referring to specimens taken by Tessmann in Spanish Guinea and © 
the Cameroon, Stitz says that ‘this ant is often found on the trunks of — 
Epitaberna myrmecia K. Schum., the thickened twigs of which it in- 
habits. It is called ‘engunkun’ by the natives and its sting is greatly 

‘ feared as it is supposed to cause fever.” 

Father Kohl (1909, Natur u. Offenbarung, LV, p. 97, ef seq.) gives’ 
a much more extensive account of the habits of P. zthiops and especially 
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hi ia fistulosa which it inhabits. According to his obser- 
ons in the Congo, it is restricted to this plant and an allied species, 

* De Wildeman and Th. Durand. It inhabits the peculiarly 
lateral branches and keeps large coccids in their cavities. The 

8 to the cavities are not made at definite points predetermined 
histological structure, as in the case of the Neotropical 

ened with species of Azieca. After the marriage flight 
$ queen gnaws its way into an already hollow twig and while 

Sablishing her colony the orifice, as in Cecropia, closes by growth 

Fig. 26. Pachysima zthiops (F. Smith). First stage larva or trophidium. 

a, ventral; 6, lateral view. 

of the plant tissue, so that it has to be reopened from within by the 
_ Worker s of the young colony. As several queens enter different inter- 

7 des of the same plant, their various colonies probably eventually 
te to form a single huge colony possessing all the cavities in common, 

er Ay ! Biss aro extremely pugnacious and always ready for a fight as they are 
a equipped with excellent weapons, their stings and mandibles. If a Barteria tree is 

_ roughly handled or even shaken, innumerable hosts of the ants rush out of all the 
= and woe to him who approaches them too closely! I have had many sore 
experiences with their pointed stings while studying or amputating the branches. 
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The pain spreads instantly over the whole affected limb and continues for a long time 
and on the following morning returns with full intensity during one’s ablutions. 

One day my black servant told me that it was customary in his part of the country to 
punish unfaithful wives by tying them to plants inhabited by the Sima. 

On examining the series of xthiops larve, I was struck with their 
extraordinary appearance. A further study of them and of the larve of 
the only other known species of Pachysima (P. latifrons) throws consider- 
able light on the raison d’étre of the peculiar ethological relations of 
larval ants to their nurses, as I have shown in a recent paper. 

Four distinct stages, probably separated by moults or ecdyses, 
may be recognized in the zthiops larva. The first stage larva, just after 
hatching, is represented in Fig. 26a-b as it appears in ventral and lateral 
view. The body is curved, convex dorsally and concave ventrally, and 
terminates behind in a cylindrical projection, with the anus shifted to the - 
ventral surface near its base. The creature is strongly hypocephalic 
like the larve of Tetraponera , Viticicola, and Pseudomyrma, i. e., with the 
head on the ventral side. The head is surrounded by a cluster of promi- 
nent, tubercle-like appendages. On the prothorax, which is large and 
forms a hood over the head, there are three pairs of these appendages, 
an anterior truncate pair, a median pointed pair and a large posterior pair, 
which are swollen and rounded and embrace the sides of the head. These 
correspond to the single prothoracic pair figured in the larva of Viti- 
cicola tessmanni. The mesothoracic segment has a pair of smaller 
appendages nearer ‘the midventral line. Between them arises a very 
peculiar organ, with a swollen, pear-shaped base prolonged into a slender, 
apparently erectile, tentacle-like process which extends up in front of the 
head and terminates in a small ampulla. The first abdominal segment 
bears a pair of large swollen appendages, which lie at the lateral bases of 
the mesothoracic pair and are united witha large and very prominent 
midventral tubercle. This tubercle and its lateral appendages are 
represented in the larva of V. tessmanni but the others, with the excep- 
tion of the third thoracic pair, are absent. Sections and stained, cleared 
preparations of the whole larva show that the various tubercles contain 
portions of the fat-body, at least in the basal portions of their cavities, 
and next to the hypodermis a dense, granular substance, evidently a 
coagulated liquid produced by the adipocytes or trophocytes. The liquid 
also fills the impaired tentacle, except its pear-shaped base, which con- 
tains fat-cells. Around the bases of the tubercles are muscles so arranged 
that their contraction increases the pressure of the fat and granular 

11918. ‘A study of some ant larve, with a consideration of ait origin and meaning of the social 
habit among insects.’ Proc. Amer. Phil. Soc., LVII, pp. 293-243, 12 figs. 
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J on the appendages and in all probability causes the liquid to exude 
th the hypodermis and delicate chitinous cuticle onto the surface. 

The w 10le arrangement of the tubercles, in fact, constitutes a system of 

exudate organs or “exudatoria,” as I shall call them, adapted to produce 
substance that can be licked up by the ants when they are feeding and 

ing for the larve. In this stage the mandibles are small, soft, and un- 
nized, so that the ants must feed the larva by regurgitation on liquid 
_ The labium of the larva has a peculiar pair of swollen appendages, 

wn just beneath the mandibles in the figure. The body is naked, 
pt for a few sparse, pointed bristles on the dorsal surface and the 
lian pair of prothoracic appendages. As nothing like this larval stage 

h among ants or indeed among the Hymenoptera, I propose to 

call it the “trophidium.” 
_ The second stage larva is shown in Fig. 27a. The various exudatoria 
e small in proportion to the remainder of the body but are still much 
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like those of the trophidium. The body is more elliptical, the mandibles 
are more pointed and distinctly faleate but, even in this stage, they are 
unchitinized and therefore nonfunctional. The coarse hairs are visible 
on the dorsal surface but a more uniform investment of small hairs has 
made its appearance. They are blunt or even clavate, especially on the 
prothoracic segment. In this and the trophidium stage, I am unable to 
find any salivary glands in cleared preparations, though rudiments of 
these organs may, perhaps, be present. 

The third stage larva (Fig. 27b) is larger and very regularly elliptical. 
The exudatoria can all be recognized, except the impaired tentacle. It 
is, however, present in some of the younger individuals but in a greatly 
reduced and vestigial condition at the bottom of the deep depression 
which now forms a definite pocket just back of the mouth and under the 
midventral swelling of the first abdominal segment. In many larve I 
found in this pocket a small rounded, dark-colored pellet which puzzled 
me at first. In sections it was at once seen to consist of triturated and 
compacted bodies and parts of small insects. It is, in fact, a food-pellet 
placed by the worker ants in the pocket just behind the larva’s mouth 
and proves to be merely the pellet which is originally formed in the in- 
frabuccal pocket of the adult ants. In this stage, therefore, the larva is 
fed on solid food and the strongly chitinized, acute, and bidentate 
mandibles corroborate this statement. Slender salivary glands may also 
be detected in this stage indicating that the substance of the food-pellet 
is subjected to extra-intestinal digestion. The longer hairs on the dorsal 
integument have almost completely disappeared. The first pair of 
appendages on the prothorax have disappeared and the second pair is 

smaller or obsolescent. 
In the fourth or adult stage (Fig. 27c) the larva is more elongate 

and cylindrical and much more hypocephalic, the prothorax forming a 
great protuberance in front of the head. The exudatoria are still recog- 
nizable, with the exception of the first and second prothoracic pairs, 
which have disappeared completely. The labial appendages are reduced. 
A food-pellet was found in the postcephalic pocket in several of the larvee 
of this stage but is not represented in the figure. The coarse hairs have 
disappeared from the integument, which is now uniformly covered with 
very short, delicate hairs and the structure of the posterior end of the 
body is very different from that of the preceding stages. 

The conclusions which I draw from the study of these lave ea 
from those of P. latifrons and Pxdalgus infimus (vide infra) are that the 
young larve are fed by regurgitation, the older larve with pellets of 
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_ erushed insects, and that,-especially during their younger stages, the 
- larve are so assiduously fed and cared for because they furnish liquid exu- 
dates, small in quantity, to be sure, but of such a quality as to excite the 
appetite of their nurses and induce regurgitation. I believe that the 
z salivary glands, as soon as they develop, take on the function of supplying 
exudates and at the same time aid in the extra-intestinal digestion of the 

food placed in the postcephalic pocket. That the salivary glands may be 
important as exudate organs throughout life is indicated by certain 
genera of Myrmicinz (e. g., Pedalgus), the larve of which have no exuda- 
toria but greatly developed salivary glands, though the latter are never 
‘used for spinning cocoons in the prepupal stage. Thus in ants very much 
the same “cecotrophobiotic” relations exist between the adults and 
young as Roubaud! has so beautifully described for the wasps of the 
_ genera Belonogaster, Ropalidia (=Icaria), and Polistes. To these rela- 
tions, established by a mutual exchange of food-substances and which I 
Ppcige called “trophallactic,” the social life of ants in all probability owes 
its origin, development, and maintenance. Moreover, the exudates of 
~ larval ants are strictly comparable with those of various castes of 
_ termites among themselves, of the queens of parasitic ants and even of 
_ workers (e. g., Crematogaster inflata of the East Indies), with the excre- 
q ment of coccids and aphids, the secretions of lycenid larve and the 
__ nectar of the extrafloral nectaries of plants. Thus trophallaxis, myrme- 
_ cophily, termitophily, trophobiosis, and the relations of ants with certain 
_ plants (myrmecophytes) are all seen to be merely so many particular 
_ manifestations of the same fundamental instinct of ants to foster and 
_ defend and, if possible, to feed and transport any small living object 
_ which can furnish droplets of agreeable secretion or exudates. 

_ _—sC The only account of the xthiops larva in the literature is by Emery.’ 
_ He describes the adult larva very briefly and figures its anterior end 

. a with some of the exudatoria but erroneously interprets the large pro- 

Pe _ thoracic pair as “‘ébauches de pattes,”’ or rudiments of the anterior pair of 

a In the same paper Emery created the subgenus Pachysima for the 
~ accommodation of xthiops and latifrons, because those species have the 
i frontal carine of the worker and female much more widely separated 
_ than the numerous other species of Tetraponera (= Sima). I have raised 

J  Pachysima to generic rank, because the larve of the two species are so 

.- nik different from those of Tetraponera. 

ont Se ya biologiques sur les guépes pdliaaieds ¢ et i caidas d’ Afrique.’ Ann. Se. Nat. Zool., 

pn 1 jon Soc. Ent. Belgique, LVI, p. 97. 
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Pachysima latifrons (Emery) 

Text Figures 28, 29, 30, and 31 

Worker.—Length 7 to 8.5 mm. Similar to the worker of P. xthiops but smaller, 
smoother and more shining, and much more finely punctate, with the frontal carinze 

somewhat farther apart and more nearly parallel. The mandibles have less oblique 
apical borders and are smooth and shining and sparsely punctate, not coarsely striated 
as in xthiops; the mesonotum is shorter and semicircular; the epinotum in profile 
somewhat lower and more rounded; the petiole bears on its ventral surface a single 
large acute, backwardly directed spine, instead of two spines, and the postpetiole has 
in the same relative position a smaller spine of similar shape, representing the larger, 

blunter projection of zthiops. The erect hairs and pubescence on the body are dis- 
tinctly more abundant in latifrons, and the clypeus has a conspicuous fringe of 
yellow ciliary bristles, which are not developed in zthiops, and the antennal scapes 
have a row of long scattered hairs on their anterior surfaces. There is no difference in 
coloration. 

Fig. 28. Pachysima latifrons (Emery). a, body of worker in profile; 

b, head of worker from above; c, head of female. 

FemaLe.—Length nearly 12 mm. Closely resembling the worker and differing 
by the same characters from the female of zthiops. The head and thorax are more 
slender than in the latter species and the petiolar and postpetiolar nodes are narrower 

and less submarginate on the sides. The pilosity and pubescence are much less de- 
veloped on the body than in the worker, though the clypeus has conspicuous yellow 

ciliary bristles and the antennal scapes have a few long hairs along their anterior 
surfaces. The wings are blackened like those of xthiops. 

_ Described from numerous workers and a single female taken from a— 
colony at Niangara (Lang and Chapin), also in hollow twigs of a Barteria, 
presumably B. fistulosa. This species appears to be confined to western 
Africa; its distribution is still imperfectly known. 

The larval stages are quite as remarkable as those of P. xthiops 
and exhibit four stages as follows. 
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_ The trophidium, or first stage larva, shown in Fig. 29a-b, is very 
____ hypocephalic, the prothoracic segment being greatly enlarged and pro- 
___ jecting anteriorly. Stained preparations in toto and sections show that 
___ the portion of the fat-body in this segment is heavily charged with urate 
__ erystals, so that it undoubtedly functions as a storage kidney till the 

__ Malpighian vessels are sufficiently developed to excrete. The first and 
__ second pairs of prothoracic appendages of the xthiops larva are absent, 
but the third pair is very large and embraces the sides of the head. The 
= -meso- and metathoracic segments each bear a pair of slender, pointed 
__ appendages, the first abdominal segment a huge leg-like pair which are 

a : Fig. 29. Pachysima latifrons (Emery). First larval stage or trophidium. a, ventral; 5, lateral view. 

swollen and fusiform at the base and running out into a slender process 
___ which forms an obtuse angle with the basal portion. The sternal region 
between these appendages is protuberant and its cuticular covering, like 

that of the four pairs of appendages, is minutely prickly, unlike the 
smooth cuticle of the remainder of the body. Sections show that both 
‘the four pairs of appendages and the sternal swelling are exudate organs, 
though the prothoracic and abdominal] pairs are evidently much more im- 
portant than the others. The prothoracic appendages are filled with 
blood and very little fat-tissue, but their hypodermis is much thickened 



122 Bulletin American Museum of Natural History [Vol. XLV 

and consists of crowded cells arranged in peculiar clusters. In section, 
the abdominal appendages appear as in Fig. 30. The fusiform base is 
filled with large, clear trophocytes, or fat-cells, some of which in the 
middle of the swelling may be filled with urate crystals, like those in the 
prothoracic storage kidney, but the slender, tubular distal portion con- 
tains a granular liquid which can only be regarded as an exudate derived 
from the trophocytes in the basal enlargement. This exudate is evi- 
dently filtered through the thin cuticle covering the appendage by pres- 
sure, for there is a rather elaborate system of muscles, as in the xthiops — 
larva, surrounding the bases of the appendages and capable of subjecting 
their contents to pressure. The head is small and has soft, blunt, rudi- 
mentary and unchitinized mandibles and the labium bears a pair of long, 

Fig. 30. Longitudinal section through exudatorium of first abdominal segment of trophidium of 

Pachysima latifrons (Emery): t, trophocytes or fat-cells of the fusiform base, some of them in the middle 
with urate crystals (uv); z, granular liquid or exudate filling the distal portion; d, dermis; e, epidermis; 

h, hypodermis. 

palp-like appendages, which project forward in the deep depression 
between the head and the swollen sternal portion of the first abdominal 
segment. These are probably also exudatoria and seem roughly to 
correspond to the unpaired tentacle of the xthiops larva. The structure 
of the mouth-parts shows that the larva in this stage is fed with liquid 
food regurgitated by the workers. The convex dorsal surface is beset — 
with sparse, curved bristles of uniform thickness, with blunt tips. The _ 
segmentation of the body is indistinct and its posterior end curves for- — 
ward and terminates in a large tubercle with the anal orifice just anterior 
to its base. The Malpighian vessels have only just begun to develop 
at. the blind end of the proctenteron where it abuts on the posterior end 
of the large, elliptical mesenteron, or stomach, but no salivary glands can 
be detected. 

—- 

‘ q he 4 
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_____ In the second stage larva (Fig. 3la) the body is more elongate and 
_ eylindrical and the four pairs of appendages can still be recognized 
_ though considerably smaller in proportion to the remainder of the body. 

_ The mandibles are becoming chitinized. Many of the long hairs on the 
~ dorsal surface are still present, but a general covering of short, sparse 

_ hairs has made its appearance. 
The third stage larva (Fig. 315) is larger and still more elongate and 

¢ _eylindrical and shows a further regressive development of the exudatoria. 
Those on the meso- and metathoracic segments have disappeared and 

Fig. 31. Pachysima latifrons (Emery). a, second stage larva; 6, third stage 

larva; c, anterior half of fourth, or adult, larval stage. 

the abdominal pair has short broad bases with the distal portions at- 
___ tenuated to slender points. The labial appendages have also disappeared. 
__ The mandibles are well developed and chitinized, and the larva is now 

fed with pellets of crushed insects, like the xthiops larva in the corres- 
ponding stage. These pellets were found-still in situ in several of the 
alcoholic specimens as represented in the figure (Fig. 31b). The pellet 
lies in the deep pocket between the head and the sternal protuberance of 
the first abdominal segment and is, therefore, within easy reach of the 
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mandibles and labium of the larva. Cleared preparations show that the 
salivary glands have made their appearance, though they are small and 
slender. ; 

The anterior end of a fourth stage or adult larva is shown in Fig. 
3lc. The exudatoria of the prothoracic segment now appear merely as a 
pair of welts or folds embracing the sides of the head and continuous with 
the more dorsal portions of their segment, which is relatively smaller and 
less projecting than in the preceding stages. The appendages of the 
first abdominal segment are still distinct but their distal portions are 
reduced to mere points, sometimes absent in larve just before pupation, 
and the sternal swelling is much less prominent. In this stage the larva 
resembles that of T'etraponera throughout its various stages. In the 
third and fourth stages of the latifrons larva, as in the corresponding 
stages of zthiops, the salivary glands probably furnish secretions which 
are useful both in the extra-intestinal digestion of the food-pellet and as 
exudates that can be imbibed by the workers. 

Myrmicine 

WorkER monomorphic, dimorphic, or polymorphic, often very strongly so; the 

soldier form having a very large head and strong mandibles. Frontal carine nearly 

always separated, rarely close together; divergent or slightly convergent behind and 

rarely lobed anteriorly; usually the clypeus is wedged in between the frontal carinw; 
in the Metaponini and a few other forms the clypeus is not prolonged back, its pos- 

terior margin being rounded. Antenne from 4- to 12-jointed, often with a distinct 
club. Ocelli frequently absent in the ordinary worker, though in strongly dimorphic 

species they may still be more or less distinct in the soldier. Pedicel formed by the 
petiole and the postpetiole; very rarely (Melissotarsus) the postpetiole is nearly as 

wide as the basal segment of the gaster. Stridulatory organ usually present at the 

base of the gaster. Sting developed. Spurs of the middle and hind tibiw in the 
majority of cases simple or absent; pectinate in the Metaponini and Myrmicini 
only. Gizzard simple and tubular in most genera and of a very primitive type com- 
pared with the conditions in the Dolichoderine, Camponotinz, and Pseudomyrminz. 

FEMALE usually winged and larger than the worker; in a few cases ergatoid; 

true dichthadiiform queens are not known, but in some parasitic genera (Anergates, 
Anergatides) the gaster of the fertile female becomes enormously distended. 

MALE usually with the copulatory armature partly exserted; entirely retractile 
in a few genera of the Solenopsidini only. Anal segment with cerci. In a few cases 

(as in certain species of Cardiocondyla) ergatoid, wingless males are known, sometimes 

together with winged individuals. Antenne almost always 13-jointed, even when the. 
worker and female have very few antennal joints (11-jointed in Stereomyrmez and 
Cataulacus; 12-jointed in Metapone, certain Attini, Meranoplini, etc.). 

The venation of the fore wing offers much diversity. In some genera the more 
primitive type is still retained, with a closed radial, two closed cubital cells, and a 
closed discoidal cell, but all degrees of reduction are met with. When there is only 
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vital ce mm may be united with the radius by means of a long inter- 
Fiieaiat Getonopets or the intercubitus may disappear, the cubitus and radius 
ised in a spot or for some distance (type of Formica). 
anv thick-bodied, orthocephalic, without exudatory papillz around the mouth. 
dy ; is, as a rule, abundantly covered with chitinous hairs of very different kinds; 

PHS never enclosed in a cocoon. 

‘Myrmicinz is the largest subfamily of ants, containing over 120 
and many thousands of described species, races, and varieties, 
as many as the other six subfamilies together. As would be ex- 

ected, the taxonomic arrangement of this maze is exceedingly difficult 
ad ‘it is no wonder that such keen myrmecologists as Forel and Emery 
ve not yet succeeded in reaching satisfactory results and are obliged 
modify their views at every turn of the road. For practical and other 

, have felt at liberty to change somewhat the classification 
sed by Emery,' though have followed him in the main. Have 
d the two tribes Solenopsidini and Pheidologetini, which pass 
tedly into each other and are merely separated by the shape of the 
cell (closed in the Pheidologetini; open in the Solenopsidini), a 
ster the value of which seems to have been overrated by Emery. 
also accepted Forel’s tribe Proattini and, furthermore, separated 

ex from the Dacetini as an independent tribe. The very 
iar genus Archzomyrmez, recently discovered by Mann in the Fiji 
s, must also constitute a distinct tribe, which I have provisionally 

$ are granivorous, the most prominent in this precio being the 
bers of Messor and allied genera (Novomessor, Veromessor, Oxyopo- 

t, Pogonomyrmex, many species of Pheidole, etc.). In these ants 
nest often contains spacious granaries full of seeds. Many myrmicine 
are attracted by sugary substances such as are furnished by the 

ti aries of flowers or various extrafloral plant organs. Often, also, 
y attend aphids, coccids, psyllids, or leafhoppers for the sake of the 
ney’ they excrete. The New World “leaf-cutting” or “fungus- 

ing’ ants of the tribe Attini feed exclusively on the food-bodies 
pmatia’’) produc’d by fungi cultivated in their nests. There are 

apn y apne ee Accad. Se, Bologna, 1914, pp. 29-42. 
tour genres wt de genres Propon pour Gores amille dee Myrmicinag; modifica A la 
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lead to the disappearance of the worker caste (Wheeleriella, Epixenus, 
Epipheidole, Sympheidole, Epecus, Anergates, Anergatides, and probably 
several other genera of which only males and females are known). 
Temporary social parasitism is probably the rule in some species of 
Aphznogaster and in the Malagasy and Indomalayan subgenus Oxygyne 
of Crematogaster. 

PHEIDOLE Westwood 

Small ants with the worker strongly dimorphic, the two forms being designated — 
as the worker and soldier. In a few species these phases are connected by inter- 
mediates (medi). 

So.prer with very large head, subrectangular or subcordate, more or less deeply 

notched or excised behind and with a distinct occipital furrow, on each side of which 
the occipital region is convex. Clypeus short, depressed, carinate or ecarinate but 
not elevated in the middle, the anterior border entire or notched in the middle, the 
posterior border extending back between the frontal carine, which vary in length, 

being short in some species and in others greatly prolonged backward and forming the 

inner borders of more or less distinct scrobes for the antennz. Frontal area usually 
distinct, deeply impressed. Mandibles large, convex, usually with two apical and two 
basal teeth, separated by a toothless diastema. Antenne 12-jointed; the funiculus 
with long first joint; joints 2 to 8 small and narrow; the three terminal joints forming 

a well-developed club. Thorax small, usually with distinct promesonotal and meso- 

épinotal sutures and pronounced mesoépinotal constriction; the pro- and mesonotum 

raised, more or less convex, the humeri sometimes prominent, the mesonotum often 
with a transverse welt or torus; the metanotum sometimes represented by a distinct 

sclerite; the epinotum armed with spines or teeth, in profile with distinct basal and 

declivous outline. Petiole small and narrow, pedunculate anteriorly, the node 
posterior, compressed anteroposteriorly, its superior border sometimes emarginate, 
the ventral surface unarmed. Postpetiole broader than the petiole, convex and 

rounded above, contracted behind, the sides often produced as angles or conules, 

more rarely as spines. Gaster rather small, broadly elliptical or subcireular. Femora 
more or less thickened in the middle; middle and hind tibie without spurs; tarsal 

claws simple. 

Worker smaller than the soldier but very similar in the structure of the thorax, 
pedicel, and gaster; the head, however, much smaller, not grooved nor deeply excised 
posteriorly; the antenne longer; the mandibles less convex, with evenly denticulate 

apical borders. The pro- and mesonotum are proportionally less convex, and the 

petiole and postpetiole are more slender. 
FEMALE resembling the soldier but larger; the head proportionally smaller and 

shorter, usually not longer than broad and not broader than the thorax; the occiput _ 
only broadly and feebly excised. Thorax broad and massive; the mesonotum flat, 
overarching the pronotum in front. Epinotal spines shorter and stouter; petiole 

and postpetiole more massive; gaster much larger and more elongate than in the 
soldier. Wings long, with a discoidal cell, two closed cubital cells, and an open radial 

cell. 
MALE decidedly smaller and more slender than the female, the head small, with 

large, convex eyes and ocelli; mandibles small but dentate. Clypeus longer than in 
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‘the soldier. “Aptenees-18-Jointed; the scapes very short, scarcely longer than the 
second funicular joint, first joint subglobular. Thorax broad; the mesonotum flat- 

ened, without Mayrian furrows, anteriorly overarching the small pronotum; epino- 
tum unarmed. Petiole and postpetiole slender, with low nodes. Gaster slender, 

te. Genital appendages small. Cerci present. Legs long and slender. Wing 
ic fab in the female. 

The species of this very ais and difficult genus are distributed over 

_ tropics and warmer temperate areas of both hemispheres (Map 20). 

pets earctic Region the northernmost range is southern New England 
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Map 20. Distribution of the genus Pheidole. 

and iOregon; in the Palearctic, Japan and northern Italy; in the southern 
misphere it reaches Argentina and Tasmania. Emery has divided the 
jus into a number of subgenera and has rejected a couple of subgenera, 

and Cardiopheidole, described by Forel and myself. The 
groups have been characterized by Emery ina recently published 

n of the ‘Genera Insectorum’ on the Myrmicine. 
“ss Nearly all the species of Pheidole nest in the ground, either under 
stone and logs or in crater or small mound nests. Many species feed ex- 

sively on insects and often have a peculiar fecal odor precisely like 
it of the Dorylinz, which also have an insect diet; but many species 

harvesters and store the chambers of their nests with the seeds of 
herbaceous plants. This is especially true of the desert species of 

. In some species in Australia and the southern United States, 

the soldiers take on the function of repletes and store in their crops sweet 

Sy : 

eos, 

=J 
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liquid for the use of the colony during periods of food and water scarcity. 
One species, Pheidole megacephala, has been carried to all parts of the 
tropics and has become a great pest in and about dwellings and planta- 
tions as it assiduously cultivates coccids on many economic plants and 
ruthlessly destroys and replaces the native ant-faunas. This has been 
observed in the Madeira Islands, Hawaii, Australia, and the West Indies. 
In all probability P. megacephala is of Ethiopian or Malagasy origin, 
as it shows a great development of subspecies and varieties in these two 
regions and nowhere else. 

Pheidole batrachorum, new species 

SoLpier.— 

Length 4.5 to 5 mm. 

Allied to P. caffra Emery. Head a little longer than broad, scarcely narrowed 
in front, with straight sides and deeply excised posterior border, the vertex convex, 

the occipital region distinctly depressed, the occipital and frontal groove shallow. 

Eyes small, broadly elliptical, rather flat, at the anterior third of the sides of the head. 

Mandibles convex with bluntly bidentate tips. Clypeus flat, carinate, its anterior 

border notched in the middle. Frontal area small, subtriangular, deeply impressed, 
without median carinula. Frontal carine not strongly diverging behind, 

backward as a pair of ruge to the posterior fifth of the head and forming the inner 

borders of flat, serobe-like impressions for the antenne. The latter slender, their 

scapes distinctly flattened but not dilated at the base, extending to nearly half the 
distance between the eyes and the posterior corners of the head; club shorter than the 
remainder of the funiculus; joints 2 to 8 distinctly longer than broad. Pro- and 

mesonotum not separated by a suture, convex; humeri prominent; mesonotum with 
strong transverse torus; mesoépinotal constriction very sharp and deep; epinotum 
broader than long, its base straight and horizontal, as long as the declivity, dorsally 

with a broad longitudinal groove; the spines acute, stout at the base, as long as the 

base of the epinotum and as long as their distance apart, directed upward and some- 
what backward and distinctly curved downward Petiole twice as long as broad, 

searcely broader behind than in front, with nearly straight sides; in profile with long, 
feebly concave anterior and short, vertical posterior surface to the node, the superior 

border transverse, sharp and feebly emarginate. Postpetiole nearly three times as. 
broad as the petiole, broader than long, very convex and rounded above, the sides. 
bluntly angular in the middle. Gaster smaller than the head, subcircular, its anterior ; 

_ border slightly truncated, the dorsal surface somewhat depressed. Legs long, femora. 
thickened in the middle. 

Subopaque; mandibles, clypeus, frontal area, and posterior half of gaster smooth — 
and shining. Mandibles coarsely and sparsely punctate; coarsely rugose at the base. 

Clypeus very finely rugulose, especially on the sides. Head densely and finely, but not. 

deeply punctate, longitudinally rugose, the ruge being rather widely separated 

and subsiding on the posterior fifth of the head; the posterior fourth also with a few 
large, shallow, elongate foveole. Thorax, pedicel, and anterior half of gaster more 

opaque than the head, finely and densely punctate; the pronotum also finely and 
rather asymmetrically transversely rugulose. Mesoépinotal constriction with sharp- 
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Sil iiiadieatE comn;.declivity. of epinotutn tranavereely rogoee above. 
! of gaster with sparse, elongate, piligerous elevations. Legs smooth and 

s coarse, pointed, fulvous, long, and erect, lacking on the thorax and sides of 
se on the pedicel and gaster and front of head; short and closely appressed 

-piceous, black; mandibles, clypeus, cheeks, and appendages 

; the funiculi, tips of scapes, tibie, tarsi, and articulations of the legs paler 

gth 3 to 3.5 mm. 
d (without the mandibles) nearly circular, the occipital border strongly 

. Byes rather small but convex, just in front of the middle of the sides of 
‘Mandibles long, deflected, their external borders concave, their tips with 

minent teeth, the remainder of the apical border finely denticulate. Antenne 
lon and slen der, the scapes extending fully one-third their length beyond the occipital 

be of the head. Clypeus rather flat in the middle, ecarinate, its anterior border 
» broadly rounded. Thorax resembling that of the soldier, but the humeri 

at, the torus of the mesonotum is feebler, the epinotal spines are more 
‘distinctly shorter than the base of the epinotum and more curved than 

ier. Petiole more slender, the node lower, more conical, its superior border 
nate, scarcely more than twice as long as broad. Postpetiole campanulate, 

broad, broader behind than in front. Gaster elongate elliptical, with trun- 
rior border, its dorsal surface convex. Legs long and slender. 
g; mandibles very finely and densely striolate. Clypeus, head, thorax, and 

nsely punctate or reticulate; the head somewhat smoother and more shining 
dle anteriorly; the sides of the pronotum smooth and polished; cheeks and 
nt with a few longitudinal rugules. Base of first gastric segment sculptured 

as in the soldier. 
_ Hairs less coarse than in the soldier, present also on the thorax; hairs on the legs 

‘antennz longer and more abundant, on the scapes abundant and oblique. 
jlor very much like that of the soldier. 

eribed from four soldiers and twenty-one workers from Akenge 
id Chapin), all taken from the stomachs of toads (Bufo polycercus 
reus) and frogs (Arthroleptis variabilis). 

utu, 2, 8, 9, “taken from a colony under bark of a fallen tree 
x (J. Bequaert). I refer numerous specimens from these localities 
tschi’s variety, because they are of very small size and dark color, 
diers measuring only 3.5 to 4 mm., the workers 2 to 2.5 mm. 



130 Bulletin American Museum of Natural History [Vol. XLV 

The type of the species is considerably larger (soldier, 4.6 to 5 mm.; 
worker, 3 mm.). According to Santschi, the species varies much in 
stature and color. The females from Walikale measure 7 mm. and 
are dark brown, like the soldiers and workers, with dull yellowish brown 

wings. If I am correct in my interpretation, attenuata would more 
properly constitute a distinct subspecies. 

Pheidole caffra mery subspecies bayeri Forel variety thysvillensis, 

new variety 

So.prer.— Length 4 to 4.5 mm. Smaller than the typical bayeri, with the head 
of the same shape, but subopaque and with only the front and occiput somewhat 
shining. The occipital depression is less distinct than in the subspecies abyssinica Forel, 
and the rugw are anteriorly less numerous, coarser, and farther apart, but very fine 

and distinctly transverse on the occiput. The antennal scapes are shorter than in the 
typical bayeri, reaching only a little beyond the middle of the head. The suberect 
epinotal spines are not pointed as in abyssinica and bayeri but somewhat longer, of 

uniform thickness or even slightly enlarged at the tips, which are blunt. The base of 

the epinotum is not longer than broad. The postpetiole is somewhat narrower than in 

bayeri and abyssinica, with blunter lateral angles. Thorax, petiole, and postpetiole 
more finely rugulose-punctate than in abyssinica; gaster shining, with the base of the 
first segment subopaque and alutaceous. Color as in abyssinica, with the head and 
thorax ferruginous brown but varying in some specimens to pale ferruginous red, with 
the gaster black or brown and the base of the first segment and posterior borders of all 
the segments paler and more reddish or yellowish. 

Worxer.—Length 2 mm. Smaller than the worker of bayeri. Head elliptical, 
without posterior corners, longer than broad. Antennal scapes extending two-fifths 
their length beyond the occipital border, which is rather sharply marginate. Shining; 

head and thorax finely reticulate; mesonotum, epinotum, petiole, and ventral and 

lateral portions of the postpetiole opaque and densely punctate. Ferruginous brown; 
head castaneous; mandibles except their teeth, yellowish. 

Described from numerous specimens taken both by Lang and 
Bequaert at Thysville, apparently from the same colony, “ nesting in 
sandy soil in the savannah.” 

Pheidole caffra subspecies senilifrons, new subspecies 

Text Figure 32 

Sotpier.—Length 4 mm. Differing from the typical form and the subspecies 
bayeri in the sculpture of the head, the sharp longitudinal ruge between the prolonged 
frontal carine being surrounded by the ruge from the sides of the head, which run up 
to the posterior corners, then turn at a right angle and run transversely on the occipital 

lobes to the occipital furrow. These ruge are quite as strong as those on the front, 
but denser. The head is a little longer and a little more depressed posteriorly than in 
the variety thysvillensis, the transverse welt of the mesonotum less pronounced; the 
blunt epinotal spines distinctly shorter. The sculpture of the thorax and pedicel and 
the color and pilosity are much as in that variety. 
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Fig. 32. Pheidole caffra subspecies senilifrons, 

new subspecies. Soldier. a, body in profile; 6, 

head from above. 

_ Worker.—Length 1.8 mm. Very similar to the worker thysvillensis but the 
pronotum is smooth and shining and the epinotal spines are shorter, less obtuse, and 

more erect. 

__ Four soldiers and a single worker from Yakuluku, where they were 
found “nesting in a small mushroom-shaped termitarium”’ (Lang and 
Chapin). 

Pheidole kohli Mayr 

A single soldier from Medje (Lang and Chapin), without further 
data, agrees very closely with Mayr’s description of this species. 

Pheidole kohli Mayr, variety 

A single imperfect soldier and five females, three of them winged, 
taken from the stomachs of a toad (Bufo regularis) and a frog (Rana 
ornatissima) from Garamba (Lang and Chapin), appear to represent an 
undescribed variety or subspecies of kohli, the soldier being darker and 
having a distinctly narrower head. The pedicel, gaster and funiculi are, 
however, lacking in the single specimen of the soldier. It seems to be 
undesirable to base a new name on such defective material. 

Pheidole megacephala (abricius) 

Niangara, 8; Akenge, 9; Stanleyville, 9; Banana, a, 8 (Lang 
rE and Chapin); Zambi, 2, 8, 2 (Bequaert and Lang); Matadi, 2, 8; 

Thysville, 8; Boma, 2, 8, 2; Malela, a, 8, 9 (J. Bequaert). All 
these specimens belong to the typical form of this well-known tropicopoli- 
tan pest. I have been unable to recognize among it Forel’s subspecies 
nkomoana, originally described from the vicinity of Stanleyville. In the 
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colony taken at Zambi by Lang and Bequaert there are several specimens 
of an interesting Microdon larva, which is figured and described in Part 
VI. The female specimens from Akenge and Stanleyville, five in 
number, were taken from the stomach of a toad (Bufo polycercus) and a 
frog (Rana mascareniensis). 

Pheidole megacephala subspecies ilgi (Forel) 

A soldier and several workers taken by Dr. Bequaert at Lesse from a 
colony nesting at the base of a papaya. It was on the head of one of the 
soldiers in this colony that he found a singular phorid fly, Plastophora 
aculeipes (Collin), subsequently referred to by H. Schmitz." 

Pheidole megacephala subspecies melancholica (Santschi) 

Six soldiers, five workers, and seven females, mostly winged, taken 
at Garamba (Lang and Chapin) from the stomachs of a toad (Bufo regu- 
laris) and two frogs (Rana ornatissima and Kassina senegalensis). The 
female is a little larger than the female of the typical megacephala, with 
the head and thorax more sharply sculptured and the color of the body, 
including the clypeus and mandibles, darker, almost black; the legs more 
yellowish, as in the worker. 

This is the host of the singular workerless parasitic ant, Anergatides 
kohli, recently described and figured by Wasmann from the vicinity of 

4 Stanleyville* 

Pheidole megacephala subspecies punctulata (Mayr) 

Boma, 2,8, 9; Ngayu, 2%, 8; Avakubi, 2, 8; Stanleyville, a, 

8, 29, @; Bolobo, a, 8; Faradje, a, 8; Zambi, 2, 8, 9; Niapu, 
4,%; Garamba, 2,8; Banana 2, 8 (Lang and Chapin). 

A well-known and widely distributed Ethiopian form, apparently 
more abundant in the Belgian Congo than the typical P. megacephala. 
The specimens from various colonies show considerable variation in color, 
some being dark brown, others pale and more yellowish or reddish, 
especially those from Stanleyville and Banana. Mr. Lang gives the 
native name of the species as ‘‘tuegeke”’ and his notes give the nesting. 
sites as “under heaps of decomposed, moist grass,” “‘in fallen stems of 
Hyphezne,” “in mushroom-shaped termitaria in swamps,” and “in the 
tops of termite mounds.” 

11916, Zoolog. Meded. Mus. Leiden, II, p. 28. 
71915, Ent. Mitt. Deutsch. Ent. Mus. Berlin, IV, p. 281. 
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Pheidole minima Mayr subspecies matlelana, new subspecies 

Saath 2.3 men. 
Head shaped much as in P. megacephala, without the mandibles a little longer 

Sigg Pilchard och min P. mepncepale, without the mancibes Eyes small, 
flat, at the anterior third of the head. Clypeus flat, ecarinate. Frontal area small, 
impressed; frontal carine diverging, reaching to the posterior third of the head, 

= _ bounding distinct scrobes for the antennal scapes, which are half as long as the head. 
-__ Punicular joints 2 to 8 distinctly broader than long, club longer than the remainder of 

the funiculus. Mandibles large and convex, coarsely bidentate at the tip. Thorax 
____ robust, pronotum very convex, with small but distinct humeral tubercles. Mesono- 

tum falling almost vertically to the pronounced mesoépinotal constriction, with a 
slight transverse convexity in the middle. Epinotum broader than long, concave and 
sloping in the middle, its spines rather erect, shorter than the interval between their 
bases, with pointed tips. Petiole with rather high, anteroposteriorly compressed, 

_ distinctly emarginate node. Postpetiole only one and one-half times as broad as the 
petiole, broader than long, with the sides angularly produced. Gaster much smaller 
than the head, elliptical, convex, with subtruncate anterior border. Legs stout, 
femora thickened in the middle. 
_ Shining; mandibles sparsely punctate; clypeus rather smooth in the middle, 
indistinctly rugulose on the sides; anterior two-thirds of head with sharp, but not 
coarse, longitudinal ruge; occipital lobes with small, sparse, piligerous punctures. 

Pronotum and gaster very smooth and shining; pedicel smooth but less polished; 
-meso- and epinotum opaque, densely punctate. 

Hairs yellow, sparse, suberect on the body, short and appressed on the legs and 

antennal scapes. 
Castaneous; pronotum, first gastric segment, borders of clypeus, and mandibles 

blackish; remainder of mandibles and clypeus, cheeks and anterior portion of front, 
petiole and postpetiole yellowish red; legs brownish yellow; terminal gastric seg- 
ments pale brown; posterior borders of all the gastric segments broadly yellowish. 

Worker.— 
Length 1.5 mm. 

Head subrectangular, as broad as long and as broad in front as behind, with very 

feebly convex sides and nearly straight posterior border. Eyes just in. front of the 
middle. Mandibles with the entire apical border finely denticulate. Clypeus convex, 
with rounded, entire anterior border. Antennal scapes reaching beyond the posterior 
corners of the head to a distance equal to twice their diameter. Thorax shaped much 

as in the soldier, but the pronotum narrower and longer. Epinotal spines reduced 
to minute slender teeth scarcely longer than broad at their bases. Superior border of 
petiolar node straight and entire; postpetiole small, a little broader than the petiole, 
subglobular. 

Pilosity, sculpture, and color as in the soldier, but the head smooth and shining, 
with only the cheeks delicately longitudinally rugulose. 

Described from a single soldier and three workers taken by Lang 
from a colany nesting in a stem of Hyphzne at Malela. 

This form agrees with the typical minima in size and in most of its 
characters but the color is very different, the postpetiole is much nar- 
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rower in proportion to the petiole in both soldier and worker, and the 
antennal scapes of the latter are decidedly longer. Santschi has de- 
scribed a variety, catella, from Nigeria and the Gold Coast, which is evi- 

dently colored like malelana but his description is too brief to enable me 
to judge of its other characters. He has also described a subspecies, 
corticicola, from the French Congo. The soldier of this form measures 3 

mm., the worker 2.3mm. Both are red or yellow and in the soldier the 
frontal carine extend to the posterior quarter of the head. 

Pheidole mylognatha, new species 

Text Figure 33 
So._pier.— 

Length 6 mm. 

Head large, subrectangular, 2 mm. broad and 2.3 mm. long, as broad in front as 
behind, with straight, parallel sides, deeply and angularly excised posterior border, 
with depressed occipital surface and faint depressions on the sides of the front for the 
antennal seapes. Occipital and frontal groove deep. Eyes small, flat, at the anterior 
third of the head. Mandibles very convex, probably bluntly bidentate at apex but 

the apical borders are worn away in the specimen. Clypeus — 
very short, concave and indistinctly carinate in the middle, 

swollen and convex on the sides; the anterior border rather 
deeply emarginate in the middle and sinuate on each side. 
Frontal carine short, diverging; frontal area indistinct. 

Antenne small and slender; scapes when bent outward not 
reaching to the eyes, terete and slightly curved at the base; 
joints 2 to 8 only slightly longer than broad; club distinctly 

Oe Be shorter than the remainder of the funiculus. Thorax small, 
uiiesadie aail-anmale much shorter than the head and less than half as wide 

Soldier; headfrom above. through the pronotum, which is bluntly tuberculate on the 

sides both above and below. Mesonotum short, rapidly 
sloping to the pronounced mesoépinotal constriction, anteriorly with a feeble trans- 
verse impression and a small, sharp transverse ridge behind it. Epinotum distinctly 
broader than long, broadly concave and sloping in the middle, the base shorter than 

the declivity, marginate on the sides, the marginations continued into the spines 
which are short, acute, and erect, a little longer than broad at their bases, less 

than half as long as their interval. Petiole small and short, less than twice as long 
as broad, broader behind than in front, the node blunt, transverse, and emarginate 

in the middle. Postpetiole broader than long, its sides produced as short, acute, 
backwardly directed spines, the distance between the tips of which is about three 

times the width of the petiole. Gaster smaller than the head, elliptical, flattened 
dorsoventrally. Femora only moderately thickened in the middle. 

Shining; mandibles sparsely punctate in the middle, coarsely striated at the 
base and along the apical margins. Clypeus rugulose, irregularly in the middle, 
longitudinally on the sides. Anterior half of head longitudinally rugose, with pune- 

tate interrugal spaces, the punctures becoming more numerous on the very feeble 
scrobe-like depressions; posterior half of head very smooth and shining, with a few 
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_ sparse, piligerous punctures. Thorax loosely rugose and somewhat reticulate- 
punctate on the sides, concavity of epinotum finely transversely striated. Petiole 
and postpetiole indistinctly punctate-rugulose, the latter smoother and shining above. 
 Gaster and legs smooth and shining, with sparse, piligerous punctures. 

_ Hairs whitish, delicate, sparse, erect or suberect on the body, shorter, 

"more abundant and appressed on the legs; almost absent on the scapes. 
____ Rich castaneous brown; gaster, except the base of the first segment, darker, 
almost black; legs and funiculi a little more reddish, the femora infuseated in the 

Lf TiEEE « Kettle longes them broad, as broad in front as behind, with feebly convex 

sides and feebly concave posterior border. Eyes rather convex, just in front of the 
___ middle of the sides. Mandibles with the whole apical border very finely denticulate. 
____ Clypeus convex, its anterior border entire, broadly rounded. Antennal scapes extend- 

_ing fully one-fourth their length beyond the posterior border of the head. Thorax 
and petiole very similar to those of the soldier but the mesonotum more sloping and 

_ with much feebler transverse convexity. Postpetiole only one and one-half times as 
_ broad as the petiole, its sides produced as short angles or conules. 
Shining; mandibles finely and indistinctly striate; clypeus and cheeks longitu- 
dinally rugulose; area between the frontal carinz and the eyes reticulate, remainder 
of head very smooth and shining. Pronotum smooth and shining above, reticulate 
on the sides; meso- and epinotum subopaque, densely punctate; petiole and post- 

_ petiole more finely punctate, the nodes above smooth and shining like the gaster and 

Pilosity and color much as in the soldier, but the fine appressed hairs on the scapes 
as abundant as on the legs. 

Described from a single soldier and two workers taken at Banana 
_ by Lang and Chapin. 

This species is related to P. schultzei Forel from the Kalahari 
Desert, as I find by comparison with cotypes received from Prof. Forel. 

_ The head of the schultzei soldier, however, has more convex sides, more 
rounded posterior corners, a less deeply excised posterior margin, less 
deeply impressed occipital groove, longer antenne, and a very different 
color, being yellowish red, with the legs and base of gaster yellow. The 

___ worker schultzei departs further from that of mylognatha in being more 
slender, with decidedly longer legs and antenne, in lacking spines on the 

__ epinotum and in having a longer postpetiole, which is scarcely angular 
onthe sides. It is sordid or brownish yellow, with the head darker behind 

; and on the sides. 
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Pheidole niapuana, new species 

Text Figure 34 

SOLDIER. — 
Length 5 to 5.5 mm. 
Head, excluding the mandibles, as broad as long (2.3 mm.), cordate, considerably 

broader behind than in front, and with the occipital border very deeply and arcu-- 
ately excised. Behind the eyes the sides are convex but in front feebly concave. 

Eyes small, moderately convex, situated just in front of the anterior third of the head. 
In profile the head is most convex in the middle both above and below, but depressed 
in the occipital region. Frontal and occipital groove distinct but rather shallow an- 
teriorly. Mandibles large and convex, with two blunt teeth at the apex. Clypeus flat, 

carinate, its anterior border emarginate in the middle, bluntly bidentate, sinuate on 

Fig. 34. Pheidole niapuana, new species. Soldier. a, body in profile; b, hcad from above. 

the sides. Frontal area large, subtriangular, without a median carinula; frontal 

carine short, diverging, continued back as delicate rugew bordering an indistinct 
scrobe-like depression for the antennal scapes. Antenne slender; scapes terete, 
curved at the base, reaching to the middle of the sides of the head; all the funicular 

joints longer than broad, club somewhat shorter than the remainder of the funiculus. 

Gula with a pair of very large, blunt teeth at the anterior margin. Thorax short and 
robust, shorter than the head without the mandibles. Pronotum with very distinct 
and moderately acute humeral tubercles, mesonotum sloping to a deep mesoépinotal 
constriction, with a sharp transverse welt or ridge; epinotum broader than long, con- 
cave and sloping in the middle; spines acute, somewhat shorter than the base, a little 
longer than their interval, directed upward and slightly outward and backward, with 

their tips distinctly curved backward. Petiole very small, narrow, fully twice as long 
as broad, with subparallel sides, the node short, with acute transverse superior border, 
distinctly notched in the middle. Postpetiole three times as broad as the petiole, 
subtriangular, broader than long and broader behind than in front, with prominent, 
bluntly angular sides, its ventral surface with a distinct tooth, its dorsal surface 
convex and rounded. Gaster broadly elliptical, smaller than the head. Legs rather 
slender, femora only moderately thickened in the middle. 



1922) Wheeler, Ants of the Belgian Congo 137 

Shining; mandibles sparsely punctate, striated at their bases. Head longitu- 

ee tae rege ary, widely separated and not very strong, the interrugal 
_ spaces with dense shallow punctures, most distinct on the space between two ruge 
_ representing a very feeble scrobe-like area. The ruge on the front diverge, passing to 

_ the summits of the occipital lobes. Sides of head with finer, denser ruge. Occipital 
es with large, scattered foveole. Thorax, petiole and postpetiole covered with fine 

_ shallow punctures, more pronounced on the mesopleure and extremely fine and dense 
Or the petiole and postpetiole which are opaque. Pronotum transversely rugulose. 

sal half of first gastric segment finely reticulate-punctate and less shining than the 

Sher! "Hairs reddish yellow, glistening, coarse, uneven, erect, and rather sparse on the 
"body; short, sparse, and appressed on the scapes and legs. 

Rich ferruginous red; clypeus and borders of mandibles black; legs and antenne 
paler and more yellowish red; gaster infuscated on the sides and behind the first 

- Worxer.— 
Length 3 to 3.5 mm. 

_-~—s«sHeadd nearly circular, scarcely longer than broad, without posterior corners, 

i a Gecipital border strongly marginate. Mandibles large, their apical borders long and 
F finely denticulate, with two larger terminal teeth. Clypeus convex, with rounded, 

entire anterior border. Eyes just in front of the middle of the head, moderately large 
and convex. Antenne slender, scapes extending about two-fifths their length beyond 

the occipital border. Thorax slender, the pronotum rather depressed above, bluntly 
2 tuberculate on the sides near the middle. Mesonotum long and sloping, with a broad 

transverse impression in front and a transverse swelling behind it. Mesoépinotal 
constriction deep and broad. Epinotum as broad as long, with subequal base and 

declivity, not concave in the middle as in the soldier. Spines longer, as long as the 
base and more strongly curved backward. Petiole similar to that of the soldier, but 
with a lower, blunter node. Postpetiole scarcely twice as broad as the petiole, longer 
than broad, rounded above and on the sides. Gaster distinctly smaller than the head. 
Legs slender. 

Shining; finely reticulate; mandibles finely and densely striate, lustrous; gaster 

more shining than the head and thorax; meso- and epinotum and ventral and lateral 
portions of the petiole and postpetiole subopaque, densely punctate. 

Pilosity much like that of the soldier, sparser on the body but more abundant on 
the legs. Color much paler, of a more yellowish red, or reddish yellow, with paler 
legs and brown gaster, the latter in most specimens yellowish at the base. 

Described from numerous specimens of both phases taken by Lang 
and Chapin at Niapu “from nests in the rotten wood of fallen trees or in 
old roots.” 
_.__._ This species is evidently related to P. areniphila Forel of the Kala- 

hari Desert but is certainly distinct, being larger and differing in many 
details of structure and sculpture. 
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Pheidole saxicola, new species 
Plate VII; Text Figure 35 

SoLpIeR.— 

Length 5.5 to 6 mm. 

Head subrectangular, nearly 3 mm. long and very nearly as broad, scarcely 

broader behind than in front, with straight subparallel sides, rectangular anterior 
corners, deeply and angularly excised posterior border, and deep occipital and frontal 
groove. In profile the occipital region is very feebly depressed and the eyes are small, 
feebly convex, and at the anterior third of the sides. Gula anteriorly with prominent, 
blunt teeth. Mandibles convex, with two large apical and two basal teeth and a few 
denticles along the intermediate border. Clypeus convex and carinate in the middle, 
its anterior border broadly and feebly excised in the middle and sinuate on each side. 
Frontal carine very short, diverging; frontal area distinct, with a median carinula. 
Antenne slender, scapes reaching the middle of the head; funicular joints all longer 

Fig. 35. Pheidole saxicola, new species. Soldier. a, body in profile; b, head from above. 

than broad; club shorter than the remainder of the funiculus. Thorax shorter than 
the head, robust, through the pronotum nearly half as broad as the head, with very 

blunt humeri, convex and rounded in profile. Mesonotum sloping to the deep meso- 

épinotal constriction with merely a trace of a transverse convexity in the middle. 

Epinotum broader than long, concave and sloping in the middle, in profile with the 

base distinctly shorter than the declivity; spines short, suberect, acute, less than 
half as long as the base and about half as long as their interval. Petiole about one and 

one-half times as long as broad, broader behind than in front, with concave sides; 

node transverse, its superior border sharp, feebly excised in the middle. Postpetiole 
broader than long, about two and one-half times as broad as the petiole, its sides 

produced as short, acute, slightly backwardly directed spines, its ventral surface with a 
small, acute tooth. Gaster smaller than the head, subcircular or very broadly ellip- 
tical, somewhat flattened above. Legs with moderately thickened femora. 

a eee Si tm ig i ; 
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Shining throughout; mandibles coarsely striate, smooth and coarsely punctate 
_ in the middle: Clypeus longitudinally rugulose, less distinctly in the middle than on 
the sides. Head rather finely and sharply longitudinally rugose, the ruge diverging 

on the front and continued to the posterior corners, where they meet the also slightly 
divergent ruge between the frontal carine and the eyes. The interrugal spaces are 

 Joosely reticulate. There are no transverse ruge on the occiput but only a finer con- 
+3 tinuation of the more anterior sculpture. Thorax, petiole, and postpetiole indistinctly 

_____ and loosely punctate rugulose, the prothorax transversely; epinotum with fine, dense 

_ but shallow punctures, so that the surface is more opaque. Gaster with fine, sparse, 
punctures. 

___ Hairs yellowish, partly coarse, sparse, uneven and suberect and partly short, 

_ much more abundant, softer and appressed or subappressed like long, coarse 
_ pubescence. Legs with ‘numerous short, oblique hairs; scapes with a few longer 

Dark ferruginous red; inamstithcs, sides and border of clypeus, and frontal carine, 
blackish; petiole, postpetiole, and gaster, except more or less of the base of the first 
segment, dark brown or blackish. Legs a little paler than the thorax. 

Worker.— 
Length 2.7 to 3 mm. 
Head subrectangular, as broad in front as behind, with straight, subparallel 

sides, rounded posterior corners and nearly straight posterior border. Eyes convex, 
at the middle of the sides. Mandibles rather large, deflected at the tip, with denticulate 
apical borders and two larger terminal teeth. Clypeus distinctly carinate, with the 
anterior border very feebly sinuate in the middle. Antennal scapes extending one- 
third their length beyond the posterior corners of the head. Thorax similar to that of 
the soldier, but more slender, especially through the pronotum. Base of epinotum a 
little longer than the declivity; spines slender, acute, erect, about half as long as their 

interval. Petiole slender, twice as long as broad, scarcely broader behind than in 
front, with the sides only very faintly concave; node transverse, its border distinctly 

notched in the middle. Postpetiole twice as broad as the petiole, as long as broad, sub- 
globose, not toothed on the ventral side. Gaster about as large as the head. 

Shining; mandibles subopaque, finely striatopunctate. Sides of head delicately 

longitudinally rugulose and reticulate. Thorax, petiole, and postpetiole finely and 
densely punctate, opaque; upper surface of pronotum and postpetiole smooth and 
~shining. Gaster and legs shining, sparsely punctate. 

Pilosity like that of the soldier but less abundant. Antennal scapes, like the legs, 
4 i. with numerous oblique hairs. 

Brown; head darker above and behind; gaster, except the edges of the segments, 

middle portions of legs, fore coxw, and usually also the pronotum and upper surfaces 
of the petiolar nodes, darker than the posterior portion of the thorax. 

Described from numerous specimens taken by Lang, Chapin, and 
____ Bequaert at Zambi (type locality) and by the latter at Boma. 

This ant is certainly very closely related to P. sculpturata Mayr 
4 and might be regarded as a subspecies, but it will fit neither Mayr’s 

_ deseription of the typical form from South Africa nor Santschi’s and 
___ Forel’s descriptions of the various subspecies from East and West Africa. 
Mr. Lang’s note shows that it isa harvester. ‘The nests were found on a 
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dry hill at the Post of Zambi in rocky soil. One of the entrances, the 
largest of three, can be distinctly seen in the photograph (Plate VII). 
The ants excavate their nests in the small amount of soil between the 
rocks and all or nearly all of them remain under ground during the day. 
They work during the night up to about 8 A.M. Then the workers may 
be seen moving along in files, accompanied by the soldiers, and the latter — 
carry seeds for a distance of some fifteen yards. They come and go in 
different directions indicated by runways left between the accumulated 
masses of débris and distinctly visible in the photograph. The débris, 
consisting of seeds and chaff, lies about the nest to a depth of four centi- 
meters and over an area of some sixty: centimeters. It is very difficult 
to obtain a view of the interior of the nest on account of the rocky soil. 
Some of the kitchen-middens about the nest entrances contained the 
dried remains of various ants and Coleoptera. In another locality the 
same species of ant was seen to have collected seeds of entirely different 
plants but of about the same size.” 

Fig. 36. Pheidole speculifera Emery. Soldier. a, body in profile; b, head from above. 

Pheidole speculifera Emery 

Four soldiers from Faradje, without further data, and five workers 
from the stomach of a frog (Rana ornatissima) from Garamba agree 
very closely with Emery’s description of the types from Abyssinia, but 
the workers are darker. Forel has described a variety, cubangensis, 
from Mossamedes and records it also from the Belgian Congo, but this 
form seems to be very close to the type. My specimens are not as large, 
since none of the soldiers measures more than 6 mm., whereas Forel 
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i gives the length of cubangensis as7mm. He describes the whole head as 
- Opaque, whereas my specimens have a pair of elliptical, very smooth, and 

_ shining areas on the vertex in the midst of the opaque and finely pune- 
tate sculpture (Fig. 36a and 6). 

-_ Myemicaria W. Saunders 
4 a "Small or medium-sized, coarsely hairy, brown or black ants, with monomorphic 

_ workers, which have 7-jointed antennz, the funiculus enlarged toward the tip but 
7 -. not clavate and all the joints, except the first, considerably longer than wide. 

_ Mandibles moderately large, subtriangular, with coarsely dentate apical border. 
_ Clypeus broad and convex. Frontal area indistinct behind. Frontal carine short, 
rather far apart, not strongly diverging posteriorly. Eyes not very large, convex, 

ae behind the middle of the head; ocelli absent. Thorax with indistinct or obsolete 
suture; mesoépinotal suture deep, the mesoépinotal constriction pro- 

; the sides of the mesonotum raised and subauriculate behind. Epinotum 

armed with a pair of long, acute spines, which are often lobate or expanded at the 
base; inferior corners of pronotum dentate or spined. Petiole with a long peduncle 

_ sharply marked off from the abrupt node, which is high and rounded, subconical, 
_ sometimes laterally compressed. Postpetiole shaped like the node of the petiole, 

strongly contracted posteriorly. Gaster subglobose, its basal segment somewhat 
truncate in front. Legs long; median and hind tibie with simple spurs; tarsal claws 

'-—s« Fema considerably larger than the worker. Head and antennz of very similar 
_ structure, the latter being 7-jointed. Thorax robust; mesonotum and scutellum very 

- convex, the pronotum vertical in front though well developed, the epinotum with 
_ stouter and broader spines than in the worker. Pedicel as in the worker. Gaster 

much more voluminous, longer than wide, convex above; the basal segment truncate 
anteriorly. Wings long, with strongly marked veins, the anterior pair with an open 
radial cell, a single cubital and a discoidal cell. 

MA Lz nearly as large as the female but more slender. Antenne 13-jointed, fili- 

form, the scape short, about as long as the second funicular joint, the first joint very 
short, not swollen, the remaining joints all much longer than broad. Eyes large but 
not very convex; ocelli rather small. Mandibles small and vestigial, sublinear, with 

rounded edentate tips, which do not meet. Frontal carine short. Mesonotum with 
Mayrian furrows; epinotum without spines. Petiole very long, its node low; that of 

_ the postpetiole of a similar shape, decidedly longer than broad. Gaster cordate, 
searcely longer than broad, convex above, concave below. External genital append- 
ages long and narrow, blade-like. Cerci present, but minute. Legs slender. Wings 
rather short, venation as in the female. 

This extraordinary genus may be pioniiniiall at once by the 7- 
jointed antennz of the worker and female and the unique structure of the 
abdomen in the male. The species are distributed over the Ethiopian, 
Indomalayan, and Papuan Regions but do not enter Australia (Map 21). 
The majority of the species and the largest are Ethiopian. The large 
species form crater nests in the soil; some of the smaller, both in Africa 
and in the Orient, make small carton nests on the under sides of leaves. 
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One of Mr. Lang’s photographs (Pl. VIII, fig. 1) of crater nests of — 
M. eumenoides is very suggestive in connection with some observations of 
Petch' on the Indian and Ceylonese M. brunnea Saunders. This ant, he 
says, “brings up from its nest underground grains of sand and particles 
of earth through a small hole about a centimeter in diameter; it is gen- 
erally observed on footpaths. These particles are at first arranged on one 
side of the hole in a crescentic mound about 3 centimeters high which 
curves round and slopes away to nothing on either side of the hole, the — 
distance between the vanishing horns on the crescent being about 12 
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Map 21. Distribution of the genus Myrmicaria. 

centimeters. The ants run up the slope from the hole with their burden 
and drop it over the ridge down the steeper outer side. The most 
striking feature of this is that when the hole is situated in the middle of a 
path, away from any bank, the ridge is always on the windward side of 
the hole. A smaller ridge of the same shape and in the same position is 
constructed by Pheidole (? nietneri Emery). If undisturbed Myrmicaria 
eventually constructs a complete funnel around the hole.”’ It would seem 
that the craters of M. eumenoides photographed by Mr. Lang were con- 
structed in a spot protected from the wind or during a calm since they 
show no definite orientation of their steeper slopes. 

1906, Ann. Roy. Botan. Gard. Peradenyia, III, p. 196. 
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3 ‘Myrmicaris-eunssnoides (Gerstecker) subspecies opaciventris (Emery) 
oe 4 Plate VIII, Figures 1 and 2 

= Malela, 8; Thysville, 8; Stanleyville, 9, @; Avakubi, 8, 9°; 

a Medje, 8, 2, @; Akenge, 8; Bafwabaka, 8; Ngayu, 8; Faradje, 8, 
. 2 (Lang and Chapin) ; Walikale to Lubutu, 8, 9 (J. Bequaert) ; 
 -Yakuluku, ¢° (J. Rodhain). Seventy-five workers and one female from 
_ Bafwabaka, Ngayu, Medje, Akenge, and Stanleyville were taken from 
4 the stomachs of toads (Bufo regularis, B. funereus, and B. superciliaris) ; 

a single worker from Faradje was taken from the stomach of a frog 
(Rana occipitalis). 

- Neither Forel nor Santschi seems to me to have recognized this form 
4 2s very explicitly. Several years ago I received from the former six work- 

____ ers labelled “Benguela (Buchner)”’ and, as Emery’s ergatotypes bore 

_ the same label and were also received from Forel and as my specimens 
agree perfectly with Emery’s description, I feel confident that they are 
cotypes. Later I received a worker and three deiilated females from 

-Gaboon (Staudinger) and, as Emery mentions specimens from the 
same locality , I believe that I have before me also the female of the true 

: opaciventris. The workers measure about 5 to 6 mm. and are pale ferru- 
i brown, with the antennz, legs, and gaster more fuscous. The 

mandibles have oblique 5-toothed blades; the clypeus is carinate. The 
epinotal spines are rather slender and very slightly bent downward, the 
base of the epinotum is less concave than in the typical eumenoides, the 
peduncle of the petiole is distinctly shorter and not longer than the node. 
The petiolar and postpetiolar nodes are laterally compressed and of the 

same height, the ventral surface of the postpetiole, unlike that of 

eumenoides, is swollen, and projecting and angular in front. The surface 
of the head and thorax is somewhat less shining than in eumenoides, 
the ruge on the front, pleurz, pro-, meso- and base of epinotum more 
sharply and regularly longitudinal and not reticulate. The gaster has the 
basal half or, in some specimens, the whole surface opaque and densely 

__ punctate, whereas it is smooth and shining in typical eumenoides. The 

nodes of the petiole and postpetiole have shining summits and in some 
__ specimens the sides of the petiole are also smooth and shining, in others 

x like those of the postpetiole, finely punctate and even feebly longitudi- 

nally rugulose. In the female, which measures 13 mm., the petiole and 

postpetiole are sharply longitudinally rugose, the summit of the former 

concentrically rugose, the scutellum vermiculately rugose. Emery’s 

description of the male, which I have not seen, includes no mention of 

characters that would distinguish it from the male of the typical 

eumenoides. 
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Numerous specimens from the various Congo localities cited above 
seem to me to be referable to Emery’s subspecies, though they differ 
more or less in the sculpture of the petiole, postpetiole, and gaster and in 
being mostly of a darker color. They average larger than the speci- 
mens of variety congolensis and variety crucheti, the workers being 5 to 
6.5 mm. The petiole and postpetiole, especially the latter, are nearly 
always more or less longitudinally rugulose on the sides, though some- 
times merely punctate, as Emery remarks in the original description. 
The specimens from Walikale have the entire gaster opaque and punc- 
tate, whereas in others it is punctate usually only on the anterior half of 
the first segment. This character, however, varies in individuals from the 
same colony. Santschi says that the gaster of the worker is “entiére- 
ment sculpté, mat, brun clair,’ but Emery describes the gaster as 
fuscescent, with the anterior half of the first segment opaque. 

Trigirdh' and Arnold* have described the nests of the typical 
eumenoides of East and South Africa. The latter’s account runs as fol- 
lows. 

The colonies of this species are usually very large, often comprising 1000 or more 

workers. The latter bite and sting fiercely, but the sting is rather blunt, and does not 
easily pierce the human skin. Although their gait is slow, they are nevertheless active 
insects, travelling over large areas in search of food, which seems to consist chiefly 
of other insects. They do not appear to be aphidicolous, nor to attend membracid 
or lepidopterous larve for their secretions, yet they are known to harbour in their 
nests many myrmecophilous insects. A nest examined by me contained the following 
species of beetles: Allodinarda myrmicariz Brauns; Ogmocerus raffrayanus Brauns and 

Batrisus myrmecariophilus Brauns. The Botanical Gardens in Durban are infested 
with this species, but the exam‘nation of a large number of nests revealed only one 
species of myrmecophile, Allodinarda kohli Wasm.; which, however, was plentiful, 
as many as three dozen being taken in one nest. The nest has numerous entrances, 

and is surrounded by large heaps of excavated material, often covering an area of 
several square feet. 

Arnold’ has also described and figured the puparium of a fly (pos- 
sibly a form allied to Microdon?), with a peculiar tray covered with 
trichomes at the posterior end of the body, as occurring in the nest of 
M. eumenoides with the myrmecophilous beetles cited in the foregoing 
quotation. The following is his account of the migration of the colony 
and its guests to a new nest. 

I left this nest without filling up the hole, so that in about a week’s time it was 
filled with rain after a heavy shower. The water must have filtered through the soil 

and almost saturated the nest, for it took nearly half an hour for all the water to dis- 

11914, Med. Géteborgs Mus. Zool. Afd., ITT, p. 45. 
21916, Ann. South African Mus., XIV, 'p. 
71914, Proc. Rhodesia Sc. Assoc., XIII, p. 25. 
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"appear from the hole, ‘This state of affairs had evidently made the nest so uncom- 
| fortable that the ants decided to move to new quarters about 9 feet away. They be- 
gan to do this about seven o'clock that evening, or perhaps a little earlier, for the 
‘migration was in full swing when I came on the scene again at that hour. Remember- 

E sing the reputation which this ant has for harboring guests, and also the observations 
_ made by various entomologists on some European ants which, when moving to a new ah oy are in the habit of carrying their guests with them, I decided to watch this 

_ migration carefully. At first I could see no guests at all; the workers were carrying 
; in their mandibles only their own larve, pupe or males. In fact I was looking at the 

_ workers so attentively that I failed to notice their smaller companions on the road, to 
| _ which my attention was directed by suddenly catching sight of a Lepismid running 
_ by. Going back then to the old nest, I saw at intervals various myrmecophiles crawl- 

_ ing out of the pit made by my former excavation, and following the tracks of their 
hosts, to which they were guided, of course, by the sense of smell. These parasites 
included three different species of beetles, viz. a staphylinid, and two species of psela- 
phids, together with the common lepismid found in the nests of nearly all our ants. 

_No time was wasted by any of these insects, for once over the brow of the pit, they 
continued straight along the narrow path leading to the new quarters. While on th» 
march they were utterly ignored by their hosts, but on arriving at the entrance of the 

_ new nest, it was noticed that some of the pselaphids were seized by the ants dawdling 
around, and taken down into the nest. This change of dwelling took some hours to 
complete, for at midnight it was still in progress. 

= Mr. Lang contributes the following note on the habits of the sub- 
_ species opaciventris at Avakubi: “These ants, called ‘dufluguntu’ by 

the natives, are very common and noticeable because they tend to con- 
gregate in great numbers about any piece of meat or a dead insect. On 
one occasion I saw them tear up and carry off a butterfly two inches in 
diameter in exactly two minutes and a half. They are harmless and 
therefore not feared by the natives. A young Manis, which I kept in 
captivity, enjoyed making a meal of them. The nests, as a rule built at 
the bases of trees or bushes, can be easily recognized by the mound of 
loose earth thrown up while the chambers are being excavated. The 
walls of the chambers are not hardened or smoothed as in the nests of 
some other ants. One nest which I examined extended seventeen inches 
below the surface. It had many ramifications, though most of the brood 
was found around the roots of the tree. The whole nest, when exposed, 
covered an area less than two feet in diameter. These ants build long 
tunnels open above or with small openings (one-eighth inch), surrounded 
by a heap of loose particles. One of these, more than an inch wide, 
crossed a certain road in several places. I have seen a number of these 
tunnels superimposed one above another so that I could drop a stick 
down thirteen inches. In these tunnels the ants travel back and forth 
in great numbers.” 
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Myrmicaria eumenoides subspecies opaciventris variety congolensis 
(Forel) 

This form is not represented among the material collected by Lang, 
Chapin, and Bequaert. Santschi regards it as an independent subspecies, 
but it seems to me to be merely a variety of opaciventris. Three cotypes 
of congolensis were given me by Forel. Comparison of these specimens, 
which were taken from the stomach of a scaly ant-eater (Manis tem- 
mincki) captured by Solon in the Lower Congo, with opaciventris show 
relatively slight differences. They are somewhat smaller, of a more 
sordid yellowish brown color (possibly due to the action of the gastric 
juices of the Manis), and with much the same sculpture and lower portion 
of the postpetiole. The epinotal spines, however, are decidedly more 
slender and more strongly deflected, a character not mentioned in 
Forel’s original description, though noted by Santschi; the head is 
proportionally smaller and narrower, with straight cheeks, and the 
gaster is opaque only at the base of the first segment, the remainder 
being rather shining. 

Myrmicaria eumenoides subspecies opaciventris variety crucheti 

(Santschi) 

Stanleyville, 8; Leopoldville, 8; Ngayu, 8; Avakubi, 8 (Lang 
and Chapin). The workers from Avakubi, 22 in number, were taken 
from the stomachs of toads (Bufo regularis and B. funereus). I refer 
numerous specimens from these localities to the variety crucheti since 
they agree with Santschi’s very brief description in size (5 to 5.5 mm.) 
and in having slender but straight epinotal spines. The petiolar node in 
my specimens is distinctly broader and less compressed laterally than in 
the typical ewmenoides and not shorter than the peduncle. The surface 
of the petiole is not so smooth, though it is not longitudinally rugulose. 
I have received this same form in all three phases from Rev. Geo. Schwab, 
who took it at Metit, Cameroon. The female is very similar to that of 
the typical eumenoides, but the head is somewhat smaller, with slightly — 
more prominent posterior corners and the gaster is entirely opaque and 
punctate, except the bases of the second and following segments. I am 
unable to detect any differences between the males of the two forms. 
Arnold describes the wings of the male ewmenoides as paler than those of 
the female. This is certainly not the case in crischeti. 



Wheeler, Ants of the Belgian Congo 147 

=" Myrmicaria salambo, new species 
> ite Plate LX, Figures 1 and 2; Text Figure 37 

_ WorKeR.— 
i a Length 6 to 7 mm. 

Ms Of rather uniform stature and closely resembling eumenoides but a little more 
é Head relatively smaller, as broad as long, excavated behind, convex above, 
flattened below. Mandibles 5-toothed. Clypeus ecarinate, with entire anterior 

border. Eyes somewhat larger and more convex than in ewmenoides. Thorax very 
_ similar but promesonotal suture very distinct, impressed, the mesonotal lobes less 

_ compressed, their posterior outline in profile less abrupt, more sloping so that the 
-mesoépinotal impression, though deep, i is shallower and less acute than in euwmenoides 
‘and appears longer. Epinotal spines longer, slightly sinuous, with very feebly up- 
turned points, directed backward and slightly outward. Base of epinotum longitudi- 

Fig. 37. Myrmicaria salambo, new species. Worker in profile. 

nally concave. Peduncle of the petiole longer than the node, which is thick and evenly 
rounded, not compressed laterally above. The ventral surface of the petiole armed 
below with two long, delicate hyaline spines, which curve towards each other and 
enclose an elliptical space. Postpetiolar node of the same size and shape as that of 
the petiole, its ventral surface straight in profile, not bulging nor angulate in front. 

_ Gaster and legs of the usual shape, the former with a straight, anterior border. 
Shining; mandibles coarsely longitudinally striated; clypeus smooth in the 

_ middle, with a few rugules on the sides. Rugosity of head, thorax, and pedicel much 
a8 in ewmenoides, but the ruge on the dorsal surface of the head and thorax less numer- 
ous and less pronounced, without distinct anastomoses; sides of the head with finer 

__ and less distinct rugules, so that the surface ismore shining. Gaster opaque and very 
finely punctate only at the extreme base above, otherwise shining. Legs and scapes 

shining, finely striate. 
Hairs dark brown, in length and arrangement much like those of eumenoides. 

Reddish brown; gaster brownish yellow; legs, including the coxe and lower 

pleurm, darker than the thorax. Mandibular teeth and antenne blackish. 

Described from numerous specimens taken at Garamba (Lang and 
Chapin) attending scale insects on the buds of a Protea which is shown in 
Plate IX. 
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This form is so closely related to eumenoides that it might, perhaps, 
be regarded as a subspecies. It is easily recognized by the unique ventral 
appendages of the petiole. These are so brittle that they are easily 
broken off, but their basal insertions on the low hyaline lamella in the 
midventral liné of the petiole are usually discernible. Evidently salambo 
is also related to M. striata Stitz, specimens of which I have not seen. 

Myrmicaria exigua Ern. André subspecies kisangani, new subspecies 

Worker.— 
Length 3 to 3.5 mm. 

Head through the eyes scarcely longer than broad, evenly rounded behind. 
Mandibles 4-toothed. Clypeus ecarinate, convex, with entire, rounded anterior 
border. Frontal carine subparallel. Eyes convex, just behind the middle of the 
head. Antennal scapes extending about two-fifths their length beyond the posterior 
border of the head; apical funicular joint fusiform, enlarged as in the typical erigua. 
Pronotum more flattened above, though bluntly angular on the sides and without 
inferior teeth. Promesonotal suture distinct. Mesonotum with a small but distinet 
tooth on each side in front and the posterior lobes larger, erect, and rather acute. 

Mesoépinotal impression very distinct and rather long. Epinotum not longer than 
broad, scarcely narrowed in front, its base longitudinally grooved in the middle, 
marginate on each side and not longer than the declivity, which is also marginate 

laterally; spines not longer than their distance apart at the base, straight, directed 
backward, upward, and outward, their tips not bent inward as in the typical exigua. 
Petiolar peduncle as long as the node, swollen at the spiracles; node longer than 

broad, as high as long, laterally compressed, constricted behind. Postpetiole longer 
than broad, broader and higher behind than in front, its node distinctly lower than 
that of the petiole. Anterior border of gaster straight or even slightly concave, with 
prominent anterior corners. 

Shining; mandibles subopaque, longitudinally striate. Clypeus smooth in ‘the 
middle, delicately rugulose on the sides. Head smooth in the middle of the front, 

delicately and irregularly longitudinally rugulose on the sides, posteriorly reticulate- 
rugose, but much less sharply than in the typical erigua. Pronotum with a few longi- 
tudinal rug, sometimes absent in the middle line; in some specimens reticulately- 
rugose over the whole surface, with very large meshes as in erigua. Sides of pronotum 

smooth and shining; meso- and metapleure subopaque, longitudinally rugulose. 
Base of epinotum transversely rugulose, declivity smooth and shining. Pedicel, gaster, 
and legs smooth and shining, with very sparse and minute, piligerous punctures. 

Pilosity like that of the typical exigua, gray or whitish. 

Piceous, nearly black; tips of mandibles, peduncle of petiole, declivity of 
epinotum, base of postpetiole and in some specimens the whole gaster or only the 
base of the first segment brown. 

Described from numerous specimens taken at Stanleyville (Lang 
and Chapin) “crawling about the base of an orange tree.” 

I have compared this form with two cotypes from Sierra Leone 
(Mocquerys), received many years ago from André, and a worker from 
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a" The new subspecies differs in its much darker 
color, feebler sculpture, laterally more compressed petiolar node and in 
the shape of the mesonotum, which in the typical form of the, species 
lacks 1 the anterior tooth on each side and has only feeble indications of the 

lobes. Forel has described a variety, rufiventris, from carton 
BR nests 3 to 4 em. in diameter on leaves at St. Gabriel, Lumaliza, and Bati- 
_ amponde (Kohl), all localities near Stanleyville. This form is larger 

a (3.8 to 4.6 mm. ) and, according to Forel, “differs from the type of André 
. only in its paler, reddish abdomen and in having the head more elongate 
a and narrower behind.”’ What Stitz has described as a distinct species, 
gracilis, is evidently nothing more than a subspecies of exigua, as is 
_ shown by a comparison of his and Forel’s descriptions with the cotypes. 
__ André failed to mention the enlarged apical antennal joint, but it is very 
se SS in his specimens. Stitz says of the petiole: ‘“Hinten 
eo sich von seiner Basis ein kleines, sekundiires Knétchen ab.” 
_ This seems to refer to the swelling of the peduncle at the spiracles, a 
___ swelling which is visible, though less accentuated in other species of the 
genus, when the peduncle is viewed directly from above. Forel, however, 
a interprets Stitz’s ‘secondary node”’ to mean the constricted portion of 
4 the segment behind the node. As neither Stitz nor Forel compared their 
q specimens with André’s cotypes, they were led to regard gracilis as a 

CarpioconpyLa Emery 

Worker minute, smooth, almost hairless. Clypeus projecting over the bases of 
the mandibles, steep in front, with rounded anterior border. Frontal area strongly 
g impressed. Frontal carine short and straight. Eyes well developed; ocelli lacking. 

_ Mandibles broad, triangular, dentate. Antenne 12-jointed, with long first funicular 
_ joint and 3-jointed club, the last joint very large. Promesonotal suture indistinct; 
4 ‘mesoépinotal constriction well developed. Epinotum armed with spines or teeth. 
 Petiole with long peduncle and small, rounded node. Postpetiole conspicuously 
_ large, cordate or transversely elliptical. Gaster formed in large part by the first 
‘segment. 
_. Femae winged (except in C. emeryi Forel), somewhat larger than the worker; 
4 head of the same shape but with ocelli. Pronotum not covered by the mesoscutum 

3 in front. Petiole and postpetiole usually broader than in the worker. Wings with 
a venation; pterostigma near the middle of the costal border; one closed 
y " eubital cell; distal portions of radius and cubitus obsolete; brachius not developed 
beyond the nervulus but bending up into the submedius. According to Emery, the 
_ female of C. emeryi is wingless and has the posterior ocelli vestigial. 

~Mate usually ergatomorphic but winged in C. emeryi. In this form the 
‘ ~ antenne are 13-jointed but in ergatomorphic males they are 10- to 12-jointed; with 
q lena and more indistinct club. Petiole and postpetiole resembling the corre- 
5 sponding segments of the female, in the male of emeryi much as in the worker. 
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Cardiocondyla emeryi Forel 

A single worker taken at Thysville by Bequaert. This minute ant 
is very-widely distributed through the tropics of both hemispheres. It 
was originally described from the island of St. Thomas in the West 
Indies, but was later recorded from Syria, Madeira, Madagascar, and 
the East Indies. Arnold records it from South Africa and my collection 
contains specimens from the Bahamas, Cuba, Porto Rico, Jamaica, 
Bermuda, Tepic in Western Mexico, and Miami, Florida. According to 
Arnold it ‘is usually found nesting in grassy soil; the entrance to the 
nest is a minute hole, not surrounded by earth or other substances.” 

CREMATOGASTER Lund 

Crematogaster is one of the largest and most sharply defined genera in the family 
Formicide. The species are all small, with monomorphic worker, decidedly larger 
female, and the male usually as small as the worker. The worker and female have 
10- or 11-jointed antenne, those of the male are usually 12-jointed. All the phases 
can be readily recognized by the peculiar structure and articulation of the petiole and 
postpetiole. The former does not bear a node but is more or less flattened above, the 
latter is short and articulated to the anterodorsal surface of the gaster, instead of to 
its anterior end as in other ants. The gaster, moreover, is in the worker and male sub- 
triangular or subcordate, with pointed tip, and its upper surface is concave or more or 

less flattened, its ventral surface more convex and protuberant. These peculiarities 
in the structure of the abdomen enable the workers of many species to turn the gaster 
forward over the thorax and head, so that they are sometimes called “acrobat ants.” 
As a rule, the sting is feebly developed. The anterior wings of the male and female 
have a discoidal and a single closed cubital cell. 

The species of Crematogaster all form populous colonies which nest 
in the ground, under stones, in logs, the cavities of living plants, or in 
peculiar carton nests attached to the branches or trunks of trees. This 
habit of making carton nests is best seen in the tropical species, but 
traces of it survive even in the species inhabiting temperate regions, such 
as the North American C. lineolata (Say). Many of the species have 
rank and disagreeable odors. 

The genus is cosmopolitan (Map 22), though the species scarcely 
enter the colder portions of the north and south temperate zones. Our 
common C. lineolata (Say) of North America occurs, however, as far 
north as Nova Scotia. The vast majority of species are confined to the 
tropics, being particularly numerous in the Neotropical and Ethiopian 
Regions. The African forms are so numerous and so variable that they 
constitute a veritable welter of subspecies and varieties. Mayr, Forel, 
Arnold, and Santschi have all dispaired of reducing this chaos to order. 
Unfortunately the portion of Arnold’s work dealing with the South 
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___ African species has been postponed by the war. He has, however, kindly 
written me concerning certain necessary changes in the synonymy of 

several of the species and I have adopted his interpretations in the list of 
Ethiopian species (Part VIII). Dr. Santschi, who has given more 

attention to the African species of Crematogaster than any previous 
author, has generously examined and identified a series of all the Congo 

___ forms collected by Lang, Chapin, and Bequaert and has written the 

descriptions of several new forms. In the meantime he has published a 
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Map 22. Distribution of the genus Crematogaster. 

revision of the subgenera of Crematogaster.! Forel was the first to begin 
the splitting of the genus, but Santschi has added several new subgenera. 

A translation of his table has been included in the key to the genera and 
subgenera of Myrmicinew. Santschi has arranged these various subgenera 
according to their natural affinities in the following sequence: 

1. Decacrema 5. Sphzrocrema 9. Xiphocrema 
2. Orthocrema 6. Crematogaster, sensu stricto 10. Physocrema 
3. Eucrema 7. Atopogyne 11. Oxygyne 
4. Neocrema 8. Paracrema 12. Nematocrema 

Of these, at least seven, Decacrema, Orthocrema, Sphzrocrema, 

Crematogaster, Atopogyne, Oxygyne, and Nematocrema occur in the 

Ethiopian Region. In the Congo material before me only Sphzxrocrema, 

Crematogaster, Atopogyne, and Nematocrema are represented. 

11918, Bull. Soc, Ent. France, pp. 183-154. 
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Crematogaster brunneipennis (Ern. André) subspecies acacie (Forel) 
variety victoriosa (Santschi) 

Numerous workers from Zambi (Bequaert), “nesting in a tree 
trunk.” The typical C. acaciz was originally taken by Keller in Somali- 
land in the swollen spines of acacias. Concerning one of the other 
varieties (generosa Santschi), Santschi writes me as follows: ‘I received 
from Mr. G. Arnold of the Rhodesian Museum under the name of C. 
brunneipennis Ern. André variety omniparens Forel some workers which 
differ only in their deeper color from what I have called acaciz variety 
generosa. The female of the latter form is very close to that of brunnei- 
pennis Ern. André, but the wings are even darker. I believe that brun- 
neipennis should be regarded as a subspecies of C. acaciz.” That 
Santschi is correct in regarding both forms as cospecific is proved by a 
comparison of two cotype workers of brunneipennis from Sierra Leone 
(Mocquerys), sent me by André many years ago, with a cotype of acaciz 
received from Forel. André’s workers are smaller, with longer antennal 
scapes, smoother and more polished thorax, with somewhat more circular 
and less cordate petiole, smaller and more slender and more pointed 
epinotal spines, and darker gaster and head, but the resemblances are so 
close in other respects that I cannot regard the differences as more than 
subspecific. As brunneipennis has priority of publication, acaci# must 
be reduced in rank and not brunneipennis, as Santschi supposes. 
Whether omniparens is to be retained as a distinct subspecies or is to be 
attached as a variety to acaciz, I am unable to determine. 

Comair castanea I’. Smith subspecies inversa (Forel) variety 
analis (Santschi) 

Bafwasende to Avakubi, 8 (Lang and Chapin); Thysville, 8 (J. 
Bequaert). The specimens from the former locality were collected on the 
road, without further data; those from Thysville were found “nesting 
in dry, dead wood, on the soil in the rocky savannah.” This and the 
following are merely color varieties of an extremely variable and widely 
distributed African and Malagasy species formerly known as C. tricolor 
Gerstecker. 

Crematogaster castanea subspecies inversa variety flaviventris 

(Santschi) 

Many workers from Garamba (Lang and Chapin), without further 
data. Both this and the variety analis were originally described from the 
Belgian Congo. The variety flaviventris has also been taken in acon: 
(C. Alluaud). 
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pate - Orematogaster excisa (Mayr) 

- Zambi and Thysville, ¢ (J. Bequaert); near Lie, 8; Faradje, 8 
oe “lke and Chapin). The specimens from Thysville were taken “from 
a nest in a tree-trunk in the rocky savannah; ” those from Faradje “in 
a hollow tree.” The single specimen from near Lie was taken from the 
a cae of a toad (Bufo regularis). 

Crematogaster excisa subspecies andrei (Forel) 

Numerous workers from the Oso River and Sitaweza (between 
- Walikale and Lubutu) (J. Bequaert). Dr. Bequaert took this subspecies 
at the former locality in the hollow stalks of a myrmecophytic creeper 
_ (Unearia africana variety myrmecophyta) growing along the shore of the 
Oso River between Walikale and Lubutu (Part IV), in the latter 
locality in the hollow stalks of another myrmecophyte (Cuviera 
angolensis) in the Rain Forest (Part IV). 

3 The following new variety of the subspecies impressa, though not 
from the Belgian Congo, was described by Santschi in connection with 
4 the forms of excisa which I sent him. 

| Crematogaster excisa subspecies impressa (Emery) variety aglea 

. Santschi, new variety 

“Workxer.—Black; mandibles, funiculi and tarsi reddish brown. Dorsum 
of pronotum very densely punctate as in the typical impressa (Emery), the longi- 

_ tudinal ruge being feebly or not at all indicated. Head and thorax narrower. Pro- 
mesonotal impression feebler as in euphrosyne, with a small carina on the front of the 
mesonotum, which is sharply marginate, less concave than in andrei (Forel) and more 

so than in impressa (Emery). Basal surface of the epinotum scarcely broader than 
the petiole. Spines almost as long as the interval between their bases. Anterior 
angles of petiole truncated as in andrei. Otherwise like impressa (Emery). 

“Dimbroko, Ivory Coast (Le Moult). 
a “In impressa the funiculi are brownish black and in andrei the mesonotal 
carina is lacking.’ (Santschi) 

3 - Crematogaster excisa subspecies impressa variety euphrosyne Santschi, 

a. new variety 

a “Worxer.—Length 3.5 mm. More or less pale chestnut brown. Thorax nar- 

row. Pronotum reticulate-punctate in the spaces between the fine longitudinal ruge. 
_ Mesonotum feebly carinate in front. Resembles the variety brazzai Santschi,' but 

the latter has a broader thorax, without carina and the sculpture of the thorax is 
merely reticulate.” (Santschi) 

q described as a subspecies of C. impressa and given in our catalogue (Part VIIT) as C. 
2 ea oe Gasdhnstable vortety tracer. 
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Faradje (type locality) and Thysville (Lang and Chapin). The 
specimens at Faradje were found “nesting in hollow twigs. Snails 
(Pachnodus herbigradus Pilsbry) were found estivating in the same twigs 
inhabited by the ants and often in such numbers as to clog the passages.” 
Camponotus foraminosus was found in similar hollow branches together 
with the same snails (see p. 248). 

Crematogaster excisa subspecies impressa variety sapora (Forel) 

Numerous workers from Yakuluku (Lang and Chapin) “found 
nesting in the cavities of small mushroom-shaped termitaria.” 

Ceeaniianaadae impressiceps (Mayr) 

Panga and Faradje, 8 (Lang and Chapin). The specimens from 
Panga were found inhabiting the hollow twigs of Barteria fistulosa (see 
Part IV), those from Faradje were associated with aphids. 

Crematogaster impressiceps variety frontalis Santschi, new variety 

“Worxer.—Length 3 to 3.5 mm. Pale brown; thorax less sculptured than in 
the typical impressiceps. Frontal groove deeply impressed. Stature less variable 
and smaller than in the typical form of the species and larger than in the variety 
longiscapa Stitz, but the scape also extends beyond the occiput as in that variety.” 

(Santschi) 

Numerous specimens from Malela (type locality) and Kunga (Lang, 
Chapin, and J. Bequaert); those at Kunga found nesting in the hollow 
internodes of the myrmecophyte Cuviera species (Part IV); the 
specimens from Malela “living in a small carton nest, about 9 em. long, 
fixed upon a stalk of Raphia.”’ 

Crematogaster menilekii (Forel) subspecies proserpina Santschi, new 
subspecies 

“Worker.—Length 3.2 to4.mm. Pale brownish yellow; head, gaster, and ap- 
pendages shining; thorax and petiole nearly opaque. Front and sides of head finely 
striate, the remainder with a few punctures. Anterior border of head and the corners 
obliquely truncated. Postpetiole narrower than in the typical menilekii, completely 
sulcate in the middle, forming two ovoidal eminences. Gaster broader than the head. 
Allied to C. alulai Emery and C. menilekii subspecies satan (Forel).” (Santschi) 

Numerous workers from Malela (Lang, Chapin, and J. Bequaert), 
with the following note: “ Ants living in the stalks of Papyrus and mak- 
ing carton nests in their crowns. The workers swarm out in great masses 
and let themselves drop on the intruder. They bite furiously and it is 
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g by preference the softer parts of the skin.’’ 

_ Crematogaster (Sphwrocrema) bequaerti (Forel) variety atraplex 
oaiialela Santschi, new variety 

= _ “Worxer.—Length 4mm. Rather dull yellow; gaster, postpetiole and femora 
____ yellowish brown; tips of the epinotal spines brownish black. In other respects like 
the type of the species and the var. mutabilis (Santschi), but the median impression 

of the oe ngpreoneeel The dark tips of the spines contrast with the pale color 
of the (Santschi) 

Fig. 38. Crematogaster (Spherocrema) concara Emery. Worker from above. 

Crematogaster (Spherocrema) concava Mmery 

Text Figure 38 

_ Akenge, ¢; Stanleyville, 8; Lukolela to Basoko, & (Lang and 
# iGhevin). The specimens from Stanleyville were taken in twigs of 
=  jeohehmatenaes (Part IV); those from Lukolela were found running 

18antschi has recently described a variety pluton of collected uaert from similar 
ian Gietein the sews of Pancras by ad ce re pate, Bes ts 
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over fire-wood. Three specimens from Akenge were taken from the 

stomach of a toad (Bufo polycercus). 

Crematogaster (Sphwrocrema) pronotalis Santschi variety liebknechti 
(Forel) 

Text Figure 39 

Numerous workers from Yakuluku and Garamba (Lang and 
Chapin). According to a note accompanying the specimens from the 

Fig. 39. Crematogaster (Sphwrocrema) pronotalis variety liebknechti (Fcrel). Worker from above. 

latter locality, this ant “builds small carton nests on the blades of grass. 
It is common in swamps, from three to five feet above water | Y 

Crematogaster (Spherocrema) rugosior (Santschi) 

“Fema.e (undescribed).—Length 8 mm. Thorax smooth and shining like the 
posterior half of the head and that of the worker, except its upper surface and the 

sides of the epinotum which have rug# as in the worker. Head rectangular, a little 
longer than broad, scarcely arcuate laterally. The eyes occupy nearly the middle 
third of the sides and the scapes barely extend beyond its posterior fourth. Clypeus 
with a strong median impression near its anterior border. Thorax as broad as the 
head. Epinotum nearly vertical, but the insertion of the spines is marked by an 

angular ridge which occupies nearly the upper half of the sides of the segment. Petiole 
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MAM Worker, with = tooth henesth.” Wings 7 mm. long, hyaline, with brownish 
_ veins. Otherwise like the worker.” (Santschi) 

- Numerous workers and a few females from Stanleyville (Lang, 
ce: Gavin, and J. Bequaert), without further data. 

oe aia 

| Crematogaster (Spherocrema) striatula Emery variety obstinata 

- is i (Santschi) 
Sits workers taken by Dr. Boqueert at Leopoldville in the 

: i Seiaielacty inflated stipules of a species of Uragoga, a rubiaceous plant 
(Part IV). The spaces inhabited by the ants are not true nests but 

3 ; _ merely kraals or stables for Coecide, as no larve or pupx were found in 
ae the structures. 

: et eaiiatheeater (Atopogyne) africana (Mayr) variety schumanni (Mayr) 

_ Anumber of workers taken by Dr. Bequaert at Leopoldville in the 
hollow stems of a Barteria Dewevrei (Part IV). 

Crematogaster (Atopogyne) africana subspecies laurenti (Forel) 

_ Numerous workers taken by Dr. Bequaert in the Rain Forest on the 
Tshopo River, near Rererrte,} in the hollow stems of Plectronia Lau- 

"ivenié (Part IV). 

Crematogaster (Atopogyne) africana subspecies laurenti variety zeta 
(Forel) 

Many workers and a few females taken by Dr. Bequaert at Pale 
(Niembo, between Walikale and Lubutu) from the myrmecodomatia of 

___ ~ Plectronia Laurentii (Part IV) and at Leopoldville in the rudimen- 
tary leaf pouches of Randia physophylla (Part IV); also by Lang and 
Chapin at Stanleyville in the stem cavities of Cuviera angolensis (Part 

Eno) 
o The female of this form is black and striated as in the typical C. 

_ Crematogaster (Atopogyne) africana subspecies tibialis Santschi, new 

a subspecies 
“WorKER.— 

“Length 3.5 mm. 
“Pale castaneous. Epinotum, postpetiole, and posterior half of gaster of a 

_ deeper castaneous tint, passing to reddish brown. A spot on the vertex and the 
_ appendages dark brown, the tibie and metatarsi blackish, the tarsi and the ex- 
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tremity of the thorax reticulate, the epinotum more finely, with some fine longitu- 
dinal ruge on the whole basal surface. Sides of the mesonotum regularly reticulate- 
punctate. Sides of the pronotum more shining and of the epinotum longitudinally 
striate. Petiole finely reticulate; gaster finely shagreened, almost smooth. The 
pubescence is rather well developed on the head, the gaster, and the appendages, 
sparse on the thorax. The hairs are very sparse, except around the mouth and at the 

tip of the gaster. Head square, with rather convex sides and straight posterior border. 
Eyes at the middle of the sides. Frontal area short, feebly impressed behind. Frontal 
carine developed. Clypeus slightly convex, with rather arched anterior border. 

Mandibles striate-punctate, with four blackish teeth. The pronotum forms with the 
basal surface of the mesonotum a plane surface with a contour like that of C. castanea 

Smith. Sides of the basal surface of the mesonotum blunt, not marginate, with the 
anterior eminence scarcely indicated. Promesonotal suture little or not at all im- 
pressed. Sides of the pronotum marginate. Declivity of mesonotum oblique, 
feebly concave from right to left, above with marginate sides. Mesoépinotal furrow 
moderately deep. Basal surface of epinotum trapezoidal, its length equal to its width 
anteriorly in the small worker. It is convex in front, more feebly behind. The spines 
are as short as a fifth of the interval between their bases, which is concave. They are 
directed backward and slightly outward. Declivity as long as two-thirds of the basal 
surface and forming with it an angle of about 145°. Petiole trapezoidal, as broad as 

long, and as broad as the epinotum. Last antennal joint reddish. A fine and dense 
striation disposed as in africana (Mayr) but more or less effaced on the front, vertex 

and occiput, where the reflection is more shining than silky. Epinotum transversely 
striate-rugose. Petiole smooth, postpetiole and gaster very finely shagreened, almost 

shining. The head is, moreover, punctate as in africana and much less smooth in the 
individuals with large head. . 

“The head, which varies in size independently of the rest of the body, which is 

almost invariable, is sometimes longer than broad and scarcely emarginate behind, 
sometimes broader than long, strongly concave behind and with convex sides. Eyes 
more posterior than in africana. Frontal area narrow, strongly impressed and 
shining. Mandibles punctate, feebly striate. Mesoépinotal impression stronger than 
in africana, the pronotum less marginate anteriorly. Mesonotum carinate, more 

elongate and with the declivous surface much less abrupt than in africana, with 
longer epinotal spines, even longer than in the variety variegata (Mayr) and a little 
farther apart. Petiole and postpetiole as in africana.’ (Santschi) 

Numerous workers taken at the village of Mosekowa between Wali- 
kale and Lubutu by Dr. Bequaert from the peculiar pouches of Maca- 
ranga saccifera (Part IV) growing in the Rain Forest. As only adult 
ants and no brood were found in the pouches, Dr. Bequaert does not re- 
gard them as true nests. The openings of the pouches were not closed 
with fibrous carton. 

Crematogaster (Atopogyne) africana subspecies winkleri (Forel) variety 

fickendeyi (Forel) 

Numerous workers taken by Dr. Bequaert at Masongo, between 
Walikale and Lubutu, in the cavities of the branches of a species of Sarco- 
cephalus related to S. sambucinus (Part IV). 
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email cmaaeata. depressa (Latreille) variety fuscipennis 
Emery 

Plate X 

PBlatiey ville, 2; Medje, 8, 9; Niapu, 8; Ambelokudi, 8, 9; 
_ Nang, 8 (Lang and Chapin): Leopoldville, 8 (J. Bequaert). 

The beautiful carton nest of this ant is shown in Plate X, from a fine 
Gaigeaph taken by Mr. Lang at Ambelokudi. “It was built along the 
trunk of a tree near the ground. The ants, especially when squeezed, 
gave off a stench like certain bugs. They came out of the nest in great 

- numbers and let themselves drop to the ground.” 
The female C. depressa is very aberrant in the form of the head, 
which is large, flat, and rectangular, with peculiar mandibles. It has 
long been known and has been repeatedly renamed, but only recently has 
it been correlated with the cospecific worker. 

Crematogaster (Atopogyne) theta (Forel) 

"Plate XI, Figures 1 and 2; Plate XII, Figures 1 and 2; Plate XIII, Figure 1 

Medje, 8; Avakubi, 8; Stanleyville, 8, 2, @ (Lang and Chapin). 
Risording to Santschi (in litt.), ‘‘this form represents the extreme 

Tieais of the subgenus Atopogyne. The worker has a feeble groove on the 
postpetiole, and the promesonotal impression is feeble. | Moreover, the 

_ female is brown, smooth, and shining, with spined epinotum, very 
_ different from the female of C. africana (Mayr) and the variety zeta 

(Forel).” 

____ The specimens from Avakubi were collected by the natives, who call 
this ant “lona.” The carton nests are shown in PlateXI and XII. Con- 
_ ¢erning the specimens from Stanleyville, Mr. Lang writes: ‘These small 

black ants are very common. They build carton nests in trees, on the 
_ trunks of which they travel up and down in uninterrupted columns. At 
the slightest disturbance the nest is covered with workers. They appear 
and move so rapidly that it is very difficult to study them, especially as 
they sting disagreeably. Large numbers of nests may be found in the 
same tree, sometimes as low as ten feet from the ground, or even in bushes 
__ as well asin the tops of the tallest trees, living or dead. They have almost 
_ any shape, depending on their position, whether in forks of the branches 
_ rabout twigs. In the latter situations they resemble mere lumps. The 
more regular nests, however, are somewhat conical, like the tops of 

termite hills and are placed upright on the boughs. In color, the carton 
is grayish or dark brown. In size, the structures are rarely more than 
‘two feet in height and about a foot in diameter. Their cells are irregular, 
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the walls of the chambers being from 1 to 3 mm. thick, and there are 
many entrances and exits. Though very light, the nests are so tough that 
slices can be chopped off with a hatchet without breaking the remainder. 
The carton seems to be made from the fibres of rotten leaves worked up 
with secretions from the oral glands of the workers. The chambers are 
often full of brood, which is not confined to any particular part of the 
nest. The rufous females were present in such numbers that twenty or 
more could be lifted at a time clinging to one another on the points of the 
tweezers.” 

Crematogaster (Atopogyne) transiens (Forel) 

A few workers from Avakubi and a female from Stanleyville (Lang 
and Chapin). 

Crematogaster (Nematocrema) stadelmanni (Mayr) 

A single female from Stanleyville (Lang and Chapin), apparently 
taken at light, seems to be referable to this, the typical form of the 
species. 

Crematogaster (Nematocrema) stadelmanni variety dolichocephala 

(Santschi) 
Plate XIII, Figure 2 and Plate XIV 

Bengamisa, 8, 2 ; Manamana, 8, 9 ; Kwamouth, 8; Ngayu, 8, 2 
(Lang and Chapin). Numerous specimens from all these localities. The 
specimens from Bengamisa were accompanied by the photograph of the 
nest shown in Plate XIV, and the following note: ‘‘ Ants from a pendent 
nest in very hard, woody carton. These nests are very common in the 
Rain Forest. They often fall to the ground but, in spite of the great 
moisture, resist disintegration fairly well. The ants leave as soon as the 
nest has dropped. The nests are precisely like those of some termites in 
shape and material, so that it is often impossible to decide from their 
external appearance which insect inhabits them. The internal cellular 
structure is very irregular and seems to follow no particular plan. The 
larve and pupe are found in any of the cavities. The nest represented 
in the photograph was fixed to several creepers and was practically 
swaying in the wind about twenty-five feet above the ground. Size and 
shape vary much according to the situation of the structure.” The fol- 
lowing note accompanies the specimens from Kwamouth, together with 
the photograph shown in Plate XTII, fig. 2: “Black ants taken from a 

— 
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nest hanging on a tree about nine feet from the ground. This nest was 
cone-shaped and was fastened to several small branches in such a manner 
as to sway when it was struck with a stick. The ants raise their 
-abdomens and sting quite furiously when annoyed. The nest is rough on 
the outside and very irregular, with a great many exits. The internal 

_ eellular structure resembles crumpled leaves overlapping one another 

tile. 

like the shingles covering a roof. The walls separating the chambers are 
very thin, only one-eighth to one-sixteenth of an inch in thickness. The 
whole of the nest that was photographed was about eighteen inches long 
and eleven inches broad on top. The brood was abundant in the lower- 
most chambers. The ants dropped by hundreds to the ground when the 
nest was hit.” 

Monomorium Mayr 

7: The numerous species of this large and difficult genus are all small but form 
populous colonies, commonly with several fertile females. 

The worker is usually monomorphic, in the subgenera Parholcomyrmex and 
Holcomyrmex tending more or less to dimorphism. Clypeus abrupt, not sharply 
marked off from the frontal area, with two longitudinal welts or ridges often bordering 

an impressed median area and terminating anteriorly in projections or teeth. (These 
welts are fused in the subgenus Syllophopsis). Mandibles narrow, with few teeth. 
Maxillary palpi 1- to 2-jointed, labial palpi 2-jointed. Antennz 12-jointed, in a few 
subgenera 11-jointed, in one species (M. decamerum) 10-jointed, the club typically 3- 
jointed, but sometimes 4-jointed or indistinct. Promesonotal suture obsolete, the 
mesonotum more or less impressed at the mesoépinotal suture, the epinotum nearly 

always unarmed. Petiole pedunculate, with high node; postpetiole lower, rounded. 
Tibial spurs simple or lacking. 

The remace is always much larger than the worker, in some species wingless; 
in one Australian form (subapterum) with vestigial wings. Venation like that of 

Formica, with a discoidal cell, rarely without. 
. The maze is smaller than the female, always winged, with 13-jointed antennz. 

Mesonotum usually without Mayrian furrows, genital appendages completely retrac- 

The division of the genus was begun by Forel when he established 
the subgenus Martia. Emery' has recently revised the grouping of 
species and has established several additional subgenera. Viehmeyer 
has also proposed a subgenus Corynomyrmex, and Santschi has since 
added the subgenera Syllophopsis and Isoleomyrmex. In a more recent 
paper, Santschi proposes to give Syllophopsis generic rank. 

Geeae Ane. Boo. Ent. ue, LVITI, p. 261; and Bull. Soc. Ent. France, 1915, p. 190. 
71921, Ann. Soc. Ent. ue, LXI, p. 120. 
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These subgenera (see the key, Part VII) may be arranged more or 
less according to their natural affinities in the following sequence: 

1. Anillomyrma Emery 7. Monomorium, sensu stricto 
2. Martia Forel 8. Notomyrmex Emery 
3. Lampromyrmex Mayr (= Mitara 9. Xeromyrmex Emery 

Emery) 10. Parholcomyrmex Emery 
4. Chelaner Emery 11. Isoleomyrmex Santschi 
5. Adlerzia Emery 12. Holcomyrmex Mayr . 
6. Syllophopsis Santschi 13. Corynomyrmex Viehmeyer 

The genus Monomorium, though cosmopolitan and of even wider 
distribution than Crematogaster since it occurs even in New Zealand and 
Patagonia, is represented by the great majority of species in the Old 
World. The Neotropical Region possesses only a few species of the 
typical subgenus Monomorium and the species of Martia, which are not 
known to occur elsewhere. The subgenera Notomyrmex, Adlerzia, and 
Chelaner are exclusively Australian. Anillomyrma is monotypic and 
known only from Ceylon. Isolcomyrmex and Syllophopsis are exclusively 
Ethiopian. Xeromyrmex is properly African but spreads into the Pale- 
arctic and Indian Regions. Holcomyrmex, Parholcomyrmex, and 
especially Monomorium, sensu stricto, are more widely distributed. 
Several of the species of Monomorium, sensu stricto, (minutum, floricola, 
pharaonis), Xeromyrmex (salomonis), and Parholcomyrmezx (gracillimum, 
destructor) have been widely désseminated by commerce. The species of 
Holcomyrmez are harvesting ants of dry regions and this is true of certain 
Australian species which are allied to Parholcomyrmez, though I assign 
them to a new subgenus Protholcomyrmex (with the type Monomorium 
rothsteini Forel) to be described in a later paper. , 

Monomorium pharaonis (Linnus) 

Numerous workers and females from Stanleyville and Thysville 
(Lang and Chapin). This is the well-known, little, red house ant, spread 
by commerce throughout the world. 

Monomorium (Xeromyrmex) bicolor Emery 

Several workers from Leopoldville (Lang and Chapin), found 
“living beneath a log,”’ and two from Garamba, taken from the stomach 
of a toad (Bufo regularis). This species is apparently widely distributed 
in the Ethiopian Region. 
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SS Monomariam imadidiaatiie’) afrum Ern. André variety fultor Forel 

Many workers from Niapu and Garamba (Lang and Chapin). 
. ‘Those from Niapu “came in thousands to the body of a dead bird. They 
had their nest in a cleared place about thirty yards away. The following 
a, day they had moved their nest to the base of a decomposed root but 

evening had returned to their original nest. This extended about 
____ two feet below the surface of the soil.” At Garamba the species was 
__ found “making crater nests about three inches high about the stalks of 
grasses in a dry plain (savannah) with few trees.” Thirteen specimens 
5 from this locality were taken from the stomach of a toad (Bufo regularis). 

! —— (Parholcomyrmex) gracillimum (I. Smith) subspecies 
robustius Forel 

, iuberal. workers from Yakuluku (Lang and Chapin); found living 
in small mushroom-shaped termitaria. The typical form of the species 
_is widely distributed in Asia Minor, Arabia, Central Asia, India, ete., 
and is evidently spreading to other parts of the Old World tropics 
(Africa, Java, Laysan, etc.). According to Emery, it occurs in the desert 

f Algiers, nesting under stones. The subspecies robustius was originally 
described from Somaliland. Yakuluku is in the dry portion of the Bel- 
gian Congo towards the type locality. 

4 SoLenopsis Westwood 

A large and difficult genus of mostly hypogwic ants; usually with very small, 

pale workers and much larger and dark-colored females and males. 
_ The workers are usually monomorphic but in a few species, such as punctati- 

ceps Mayr, sxvissima (Smith) and geminata. (Fabricius), distinctly polymorphic. 
Antennz 10-jointed, first funicular joint large, club large, distinctly 2-jointed, the 
last joint very long. Mandibles narrow, with few (usually 4) teeth. Clypeus raised 

4 _ in the middle and projecting anteriorly, with two diverging ridges, or carinw, each in 
all but a few species terminating anteriorly in a strong tooth flanked by a smaller 

tooth on the side. Frontal carine short, somewhat diverging behind. Eyes small, 
__ often minute or vestigial; ocelli very rarely present. Promesonotal suture indistinct, 

_ mesoé@pinotal suture well developed. Thorax more or less impressed at the latter. 
) Epinotum always unarmed. Petiole with short peduncle and high, rounded node; 

_ postpetiole rounded, much lower than the petiolar node. 
The remae has 11-jointed (rarely 10-jointed) antennew and moderately large 

eyes and ocelli. Fore wings with one cubital and one discoidal cell; radial cell open. 
: The MALE is somewhat smaller than the female, with 12-jointed antennx. 
Seape very short, first funicular joint globular. Eyes and ocelli very large and promi- 
nent. Mesonotum without Mayrian furrows. pi sana campanulate; first 

gastric segment large; legs slender. 
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The genus Solenopsis is cosmopolitan, but represented by the great- 
est number of species in the Neotropical Region. There are a few forms 
even in Australia. The species with small, nearly blind, yellow workers, 
like S. fugax (Latreille) of Eurasia and S. molesta (Say) of North America, 
are hypogwic and usually live in the nests of other ants and termites, 
feeding on their brood (cleptobiosis). | Some species, however, (punc- 
taticeps, sevissima, geminata, gayi, etc.) live in large independent colonies. 
S. sevissima and geminata, the well-known “‘fire-ants”’ of the tropics, 
sting very severely. They have well-developed eyes and lead an epigzice 
life, not only feeding on insects and other animal food but also harvesting 
seeds or destroying the tender shoots or fruits of plants. 

Solenopsis punctaticeps Mayr subspecies kibaliensis, new subspecies 

WorkER.— 

Length 2 to 2.8 mm. 
Apparently less polymorphic than the typical punctaticeps and pr subspecies 

caffra Forel and therefore more like the subspecies erythrza Emery. Head in all the 
individuals rectangular, with straight sides, as broad in front as behind, not longer 
than broad in the largest, distinctly longer in the smallest individuals. Median teeth 
of the clypeus long and slender, lateral teeth obsolete or indicated only by feeble 
projections. Petiolar node broader than the petiole, its upper border straight and 
transverse. ; 

Sculpture much as in typical punctaticeps and the hairs almost as abundant as in 
that form, but much shorter and less erect, especially on the head. Color yellowish 
brown, legs and antenne yellow; mandibular teeth dark brown. Small workers 
searcely paler. 

MALE.— 
Length 4.3 mm. 
Head with very large eyes and ocelli, the latter extremely prominent; without 

the mandibles broader than long. Mandibles with 3 denticles. Antennal scapes 
nearly as long as the first two funicular joints together. Thorax broadly elliptical, 
slightly flattened above, only slightly longer than broad, much broader than the head. 
Epinotum bluntly subangular in profile, the base distinctly longer than the declivity. 
Nodes of petiole very low, rounded. Wings rather long; legs very slender. 

Smooth and shining; head subopaque and finely longitudinally striate behind. 
Hairs sparser and more reclinate than in the worker. 

Brown; head black around the ocelli; mandibles, antennz and legs yellowish. 
Wings rather opaque brownish hyaline, with very distinct brown veins and ptero- 
stigma. 

Described from twenty workers and a single male from Vankerek- 
hovenville (Lang and Chapin), on the Kibali River or Upper Uele. The 
specimens were living in small craters in the soil and were seen feeding on 
dead insects. 
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_ Emery! has recently revised the various subspecies and varieties of 
* ‘punctaticeps. The form described above is certainly distinct. I am 

’ a _ not sure that I have seen the largest workers, although the series of 
Specimens is rather large. The single male is smaller and much paler 
s than that of the typical punctaticeps, which is described by Arnold as 
. “black” and as measuring 5mm. He found that the typical form of the 
_ species lives in large colonies, independent of other ants or termites, 
2 though it is hypogzic, ‘rarely coming to the surface except in dull 
a) ne) 

f ; Azromyrma Forel 

sai this genus the worker phase is strongly dimorphic, being represented by a 
stibin worker proper and a much larger soldier, both with 10-jointed antenne and 
distinctly 2-jointed antennal club. The head of the soldier is large, suboblong and, 

in some species, furnished with a ridge with a slight tooth-like projection on each side 
near the occipital border. Maxillary and labial palpi 2-jointed. Mandibles 5- or 6- 

Clypeus without teeth and usually without carine. Eyes reduced to a few 
facets, the anterior ocellus well developed, the lateral ocelli absent. Pro- and mesono- 
tum high and convex; epinotum short, unarmed or with small teeth. Promeso- and 
mesoépinotal sutures distinct. Petiole with a short peduncle, its node rather low and 

transverse; postpetiole also transverse, somewhat broader than the petiole. Gaster 

large, elongate, as long as the remainder of the body. Legs short. In the worker the 
_ head is small, scarcely longer than broad, without ocelli and with the eyes even more 
reduced than in the soldier, the gaster smaller, not elongate. 
_ Femate larger than the soldier, but with shorter head. Antenne 11-jointed, but 

also with a 2-jointed club. Thorax elongate elliptical, mesonotum seen from above 
covering the pronotum. Wings long, with a closed radial cell, a discoidal and one 

cubital cell. 
Mate smaller than the female, not larger than the soldier, with long, filiform, 
13-jointed antennz, the scape very short, the first funicular joint not swollen, not 

_ broader than the succeeding joints. Outer genital valve long, narrow, acuminately 
_ rounded at the tip; middle valve with a short, hollow, subtriangular, external ramus, 
and an extremely narrow, rather long internal ramus terminating in a hook; inner 

valve with three ridges, the mesial of which is strongly dentate and with its point 
_ directed obliquely to the base of the valve. 

_ «The genotype, A. nossindambo Forel, was described from males and 
_ females taken in Madagascar many years ago. Sikora later found the 
_ soldiers and workers in a termitarium at Amparafaravantsiv in the 
_ same island. Forel therefore expressed the opinion that the species of 
_ Aéromyrma must be cleptobiotic. The fact that Emery found a worker 
E attached to the tarsus of a female is suggestive in connection with con- 
_ ditions in Carebara (vide infra, P. 171). 

41915, Rend. Accad. Sc. Bologna, N. 8., XIX, pp. 60-65. 
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For many years the genus was supposed to be monotypic and pecu- 
liar to Madagascar, but within recent years eight species and a variety 
have been described from the Ethiopian Region; Forel has also described 
a species from Sumatra (Map 23). A single soldier in the collection made 
by Lang and Chapin is certainly different from any of the species known 
in that phase. I describe it as new, although it may prove to be - 
soldier of one of a species based on workers. 
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Map 23. Distribution of the genus Aéromyrma. 

Aéromyrma petulca, new species 

Text Figure 40 
Soiprer.— 

Length 2.5 mm. 

Head suboblong, nearly one and one-half times as long as broad, with feebly 
convex sides and rather deeply and angularly excised posterior border. Anterior 
ocellus well developed; eyes very small, consisting of about six ommatidia, situated 
at the anterior third of the head. Posterior corners of the latter with a low but distinct 
ridge produced on each side into a minute tooth. Mandibles convex, with 4 small, 
subequal, rather acute apical teeth, and a large blunt and flattened basal tooth. 
Clypeus flat, ecarinate, its anterior border feebly and sinuately excised in the middle, 
its posterior portion narrow, rectangular, extending back between the diverging 

frontal carine. Frontal groove distinct. Antennz 10-jointed; scapes rather slender 
and curved at the base, reaching to the middle of the sides of the head; joints 2 to 
7 of the funiculus minute, subequal, nearly as broad as long (somewhat too long in the 

figure); club a little shorter than the remainder of the funiculus, with the basal joint 

longer than broad and about one-third as long as the terminal joint. Thorax decidedly 
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rt anc ‘narrower than the head; pro- and mesonotum convex, steep in front, 
d above; promesonotal suture distinct; mesonotum subcircular; metanotal 

net. In profile the dorsal outline of the mesonotum slopes backward con- 

the base of the epinotum without a distinct impression at the meso- 
- Epinotum with a small tooth on each side, its declivity longer than 

er steeply sloping. Petiolar node compressed anteroposteriorly, in 
| rather angular summit, from above transverse; postpetiole transversely 
| somewhat broader than the petiole, with a blunt ventral tooth. Gaster 
distended with a transparent liquid, elongate elliptical, longer than the 

ol the body, its anterior border straight in the middle. Legs short. 
opaque; mandibles, posterior portion of clypeus, 

, Mmesonotum, and gaster shining; mandibles 
id indistir punctate; head finely and regularly 

ull y ragulose; sparsely and rather coarsely punctate 
7 & with fine, scattered, piligerous punctures. 
yellowish, moderately abundant, suberect, of un- 
h, most conspicuous on the dorsal surface; very 

se and appressed on the appendages. 
rinous red; legs and antennz paler and more yellow- 
dark brown above, with the venter and bases and 

of the segments broadly yellowish. 

sribed from a single specimen taken by Fig.4. Agromyrma 
: ai at Malela “from a small mush-  petwen new species 

ped termitarium,” probably belonging to  apove. wre 
of lies Putgifaber Sjéstedt. 

‘ulca differs from africana Forel from the Kalahari in its slightly 
wee darker color, in having the postpetiole only slightly broader 

2 (nearly twice as broad in africana), in possessing epinotal 
: id longitudinal ruge on the head. In africana the head is finely 
ite ste and the remainder of the body is evidently more shining than 

. In nossindambo the head is broader and less sharply rugulose, 
xrax is more deeply impressed at the mesoépinotal suture, the 

‘scapes are much shorter, the anterior ocellus is smaller and the 

| 1 states that the gaster of the africana soldier is “transparent 
yellow,” which indicates that it was full of a clear liquid as in petulca. 
Th ee: is seen also in the soldiers of many species of Pheidole 

» Australia and in our Southern States and seems to indicate that this 
fe in the two genera mentioned often functions as replete or food- 

e individuals as in the honey ants (Myrmecocystus, Leptomyrmez, 
orus, Plagiolepis, and Prenolepis). 
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Emery! believes that Aéromyrma should be reduced to the rank of a 
subgenus under Oligomyrmex “because in O. debilis Santschi the worker 
has 9-jointed, whereas the soldier (and probably also the female) has 10- 
jointed antenne, so that if one wished to distinguish the groups as hereto- 
fore, the worker of O. debilis would be classified in the genus Oligomyrmez, 
the soldier in the genus Aéromyrma.”’ While admitting that the two 
genera are very closely related, I prefer to retain Aéromyrma as an 
independent genus until the species are better known. Probably there are 
important differences in habit between the species of the two groups. 
At any rate, A. nossindambo and petulca are cleptobiotic with termites, 
whereas two or three species of Oligomyrmezx which I collected in Austra- 
lia were always found nesting in small cavities in rotten logs quite apart 
from termites. 

Aéromyrma species 

A single winged female from Akenge, taken from the stomach of a 
frog (Arthroleptis variabilis), cannot at the present time be referred to any 
of the described species, mostly known from soldiers and workers. 

CareBara I. Smith 

WorKER minute, monomorphic, yellow, without eyes or ocelli; antennz 9- 

jointed, joints 2 to 6 very small, the two terminal joints forming a large and distinct 
club, with very long last joint. Mandibles with oblique 3- or 4-toothed apical 
margins. Frontal carine short; frontal groove and frontal area absent. Clypeus 
simple, unarmed, without carine. Epinotum unarmed. Petiole with a short peduncle, 
its node higher and larger than that of the postpetiole; both nodes from above trans- 

verse, subelliptical. 

FEMALE enormously larger than the worker, dark-colored, with well-developed 
eyes and ocelli. Antenne short, 10-jointed, the funiculi without a distinct club, their 
joints 2 to 5 not much narrower than the remaining joints. Thorax large and robust, 
convex above, higher than the head, the mesonotum anteriorly more or less over- 
arching the small pronotum, with well-developed parapsidal furrows. Epinotum un- 

armed, or with low flattened lobes or protuberances on the sides. Tarsi densely 
clothed with short, stiff bristles. Wings large, the anterior pair rather pointed, with 

one cubital, a discoidal, and a closed radial cell and a well-developed pterostigma. 
MALE somewhat smaller than the female, but similarly colored, with long, 13- 

jointed antenn, scapes short, first funicular joint not swollen nor globular, remaining 
joints long and cylindrical. Mesonotum large, without Mayrian furrows. Nodes of 
petiole and postpetiole only feebly developed. 

The genus Carebara (Map 24) is represented by seven species in the 
Ethiopian and two in the Indochinese Region (C. lignata Westwood and . 
C. castanea F. Smith). Santschi described some females and males 

11915, Rend. Accad. Sc. Bologna, N. 8., XTX, p. 59, footnote. 
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i. ch etania as Carebara carinata.' The former measure 12 
12.8 mm., the latter 9.3 mm. He is of the opinion that the species 
ert referred to the Neotropical genus Tranopelta, originally founded 
ayr on male specimens, are also to be referred to Carebara. Forel, 
yer, in his description of the workers of T. gilva Mayr variety 

| shows that Mayr’s genus is perfectly distinct. These workers 
somewhat dimorphic, have eyes, and both the workers and females 

y 1 L-jointed cman with a 3-jointed clava. The male alone is very 
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» 24. Distribution of the genus Carebara in the Old World. This genus also occurs in South 

rt / 

_ eotypes of brunnea in my collection. Emery* had previously based 

another Neotropical genus, Carebarella, on females and males of a species 

(C. bicolor) from Brazil and Peru. He also described a worker from 

-Ega, Brazil, under the name Oligomyrmex anophthalmus. 

_ At first sight the occurrence of species of Carebara and Oligomyrmex 

‘South America seems very doubtful. During a recent trip to British 

Guiana I was able to secure all three phases of a new subspecies of 

‘Santschi’s C. carinata and of the typical form of Tranopelta gilva. The 

Worker of the former shows that it is without a doubt a true Carebara, 

, 31912 Soc. Ent. France, , 
Hoon! Ball: Gen’ Ent. te 137. 
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and Prof. Emery, to whom I sent specimens for comparison with his 
Oligomyrmex anophthalmus, writes me that the latter, though specifically 
distinct, belongs to the same genus. It should therefore be known as 
Carebara anophthalma. The new subspecies of carinata was taken in a 
large termitarium of Syntermes dirus Klug, and it is interesting to note 
that of all the Neotropical termites this is most like the large Termes 
species with which the Ethiopian Carebarz live (vide infra). 1 took 
Tranopelta gilva, however, in the deeper parts of the nest of the large 
ponerine, Paraponera clavata (Fabricius), and also living indepeniemer 
with coccids under bark. 

Emery has placed Tranopelta and Carebarella with Diplomagiaaale 
Solenopsis in the tribe Solenopsidini and has made a tribe Pheidologetini 
for the genera Pheidologeton, Aneleus, Lecanomyrma, Oligomyrmex (in- 
cluding the subgenera Aéromyrma and Octella), Erebomyrma, Pedalgus, 
and Carebara. It would seem to be more natural to include all these 
forms in the single tribe Solenopsidini. Evidently Carebara, in the 
diminution of the antennal joints and the loss of the eyes in the worker, 
in the secondary reduction of this caste to monomorphism, and the 
secondary enormous enlargement of the females and males, represents 
the most extreme development of the whole series of genera, which prob- 
ably started from forms like the existing species of Pheidologeton. Since 
the volumes of bodies of the same shape vary as the cubes of their diam- 
eter, a female Carebara vidua measuring 24 mm. would be 4096 times as 
large as the cospecific worker, which measures only 1.5 mm., if the two 
insects were of the same shape. But the female is a much stouter insect 
in proportion to her length than the worker, so that she must be nearly 
5000 times as large. And this disproportion occurs not only among in- 
dividuals of the same species but of the same sex and among the offspring 
of the same mother! The only other insects which exhibit a like 
disproportion are the workers and physogastric queens of the very 
termites with which Carebara lives as a predatory parasite. The extra- 
ordinary differences in stature between the workers and sexual phases of 
Carebara are undoubtedly correlated with interesting habits of the 
species. Haviland! was the first to show that C. vidua lives in the — 
masonry of the large nests of Termes natalensis in Natal. He discovered 
the minute workers but was unable to elucidate the relations of the ants 
to the termites. Forel (loco citato), inferring from analogy with our 
northern cleptobiotic species of Solenopsis (S. fugax, molesta, ete.) ad- 
vanced the hypothesis that the Carebara colonies live in cavities of their 

In Forel, 1901, Ann. Soc. Ent. Belgique, XLV, p. 392. 
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eens of the termitaria and that these cavities are con- 
fe galleries of the termites by means of very tenuous pas- 
h which the Carebara workers, but not the termites, can pass. 
a workers, probably remaining unnoticed on account of their 

ze, rey on the termites with impunity and are therefore able to 
e sexual forms. The larve of these are so voluminous that 

lc no’ ot be moved by the workers and are so soft and vulnerable 
y would have to be reared in chambers inaccessible to the 
a no detailed observations on the relations of the two 

es h ave been published, the subsequent accounts of observers in the 
: a onfirm Forel’s inferences. 
iE eq uaer eaibecened the marriage flight of Carebara junodi Forel. 

“This spe 
scies is remarkable on account of the extraordinary disproportion between 

le and the workers. In the Katanga it lives in the mound-shaped nests of 
spiniger. October 6, 1911, I witnessed at Sankisia a nuptial flight of 

ara very being te any ne oh ro ei 
rained abundantly. Toward noon numerous winged females were flying 

> in the savannah; they came from a certain number of termitaria, 

oh rcv wih ng te ey al i 
e species. I did not see copulation but, in the evening, I captured several 

ut but no females. The following days the phenomenon was not repeated. 
Carebara females are, among the aborigines of the Congo, a much- 

ia Seincy Hence they take advantage of the nuptial flight to collect a 
of individuals. The swollen portion of the abdomen alone is utilized. 

it either roasted or raw. 

iiecisert informs me that his attention was directed to the 
flight described above by the excitement of the congregated 

ho were actually filling pails with the torn-off gasters of the 

dee. Each Carebara colony gave off hundreds of females and the 

of workers that covered a termitarium during the flight must 

mn into the millions. The workers of Carebara, like those of other 
e ants (Erebomyrma, Acanthomyops, etc.), apparently come to 

e surface of the soil only while the nuptial flight is in progress. 

Be “Arnolé adds the following interesting note to his description of 

vidua. 
tis probable that the dense tufts of hairs on the tarsi of the female serve an 
porta t of enabling some of the minute workers to attach themselves 

body of the female when the latter is about to leave the parental nest. Several 

cimens of the female have been taken by me with one or more workers biting into 

ees Boel ae 
ieaGe XIV, p. 252. 
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the dorsal fimbriw. I am inclined to suspect that the young queen cannot start a new 
nest without the help of one or more of the workers from the old nest, on account of 
the size of her mouth-parts, which would probably be too large and clumsy to tend the 
tiny larve of her first brood, and that it is therefore essential that she should have 
with her some workers which are able to feed the larva by conveying to them the 
nourishment from the mouth of the queen. 

I find that the workers also attach themselves to the tarsi of the 
males. Two specimens of this sex referable to C. vidua, evidently taken 
at light and sent me by Mr. C. C. Gowdey from Kampala, Uganda, 
each bear two workers firmly attached by their mandibles to the tarsal 
hairs. Such workers must, of course, perish with their carriers, unless 
they can manage to pass over to the legs of the females during copulation. 

The workers and females of the African Carebare can be eta 
by means of the following keys. 

FEMALES 

1. Large species, more than 20 mm. Jong....:.0.00.scs00s0+0neceteses cee eee 
Small species, not more than 15 mm. long... ..............000ecseeeseerces 4. 

2. Mandibles with only 2 teeth and the remainder of their apical borders undulated, 
not.propesiy dentate.) jc: ssssctawkcsensiauseumeiael ampla Santschi. 

Mandibles with more than 2 teeth, entire apical border dentate............. 3. 
3. Black; the gaster sometimes red; mesonotum about as broad as long; clypeal 

border not emarginate in the middle; hind metatarsi much shorter than 

Dull rusty red; mesonotum with three dark brown longitudinal stripes; thorax 
narrower; clypeal border broadly emarginate in the middle; hind meta- 
tarsi but little shorter than the hind tibie.................. junodi Forel. 

4. Length 13 to 15 mm.; dark brown or castaneous..................0.-ee00s 5. 

Length only 8 mm.; ‘paler and more reddish brown... . .. osborni, new species. 
5. Body covered with short hairs; clypeus merely coarsely punctate. .sicheli Mayr. 

Body almost hairless; clypeus tcaneverstly rugulose in the middle. 

langi, new species. 

WORKERS 

1. Mandibles 3-toothed. Length 1.7 to 1.9 mm................. arnoldi (Forel). 

Mandibles 4-toothed......; ..:«:«:0:.0.0 000 spiaiegm apledtie s 6.0 bs 0.00 00's 4 <a 2. 
2. Base of epinotum longer than the declivity, marginate on the sides. Length 

16°to 3 mm... So) 5 feat ore eee RE ee eo es vidua F. Smith. 
Base of epinotum shorter... i005 desis COS Wine Cie on ele bo co 3. 

3. Petiolar node one-fourth narrower than the postpetiole. Length 1.5 to 1.8 mm. 

silvestrit Santschi. 
Petiolar node as broad as the postpetiole................-000.ceeeeceuuuce 4. 

4. Thorax not impressed at the mesoépinotal suture; promesonotum but slightly 
longer than broad; epinotum subcuboidal with subequal base and declivity. 

Length 0.8 to 1 mm vec i BC ae se RS Te SERS Sc osborni, new species. 
Thorax distinctly impressed at the mesoépinotal suture; promesonotum much 

longer than broad; epinotum not subcuboidal, its base very short, its 
declivity long and sloping. Length 1.7 to 1.9 mm......... junodi Forel. 
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_-©arebara langi, new species 
Femwace.— 
Length 13 mm.; wings 14 mm. 

Head broader than long, narrower in front, with straight posterior border and 

posterior corners. Eyes rather large, on the sides, twice as long as the 
cheeks; ocelli large, in deep impressions. Mandibles with 6 graduated teeth, 

the apical tooth large. Clypeus rather evenly convex, slightly depressed in the 

ve middle behind; its anterior border entire and broadly rounded. Frontal area large, 
; _ semicircular, convex; frontal groove deeply impressed; frontal carinz slightly lobed, 

diverging behind. Antennzx short, 10-jointed; scapes reaching only to the posterior 
orbits; funicular joints 2 to 4 a little broader than long, fifth joint as long as broad, 
remaining joints longer than broad, the three terminal joints forming an indistinct 

clava as long as the remainder of the funiculus. Thorax long and narrow, elliptical 
from above; mesonotum distinctly longer than broad, distinctly overarching the 
pronotum in front, with sharply marked parapsidal furrows. Epinotum in profile 

_ rectangular, with the declivity longer than the base, abruptly sloping, somewhat 
_ concave in the middle, on each side with a marginate projection which forms the 
bluntly rectangular outline of the epinotum in profile. Petiole from above a little 
longer than broad, in profile with straight ventral outline and rather low, rounded 
node, the anterior slope of which is feebly concave. Postpetiole twice as broad as the 
petiole, nearly twice as broad as long, very slightly flattened above and on the sides, 
with a distinct transverse impression anteriorly on the ventral surface. Gaster 
broadly and regularly elliptical, slightly flattened above and below. Legs rather short, 
hind metatarsi about three-fifths as long as the hind tibiz. 

_ Shining; sides of epinotum, petiole and postpetiole more opaque; mandibles 
very coarsely rugose-punctate; remainder of body with umbilicate punctures, which 
are smaller and sparser on the thorax and gaster than on the clypeus and head. 

Between these punctures there are more numerous, very minute but sharp punc- 
tures. Clypeus transversely rugulose, especially behind; front of head very finely 
longitudinally striate. Base and declivity of epinotum very finely transversely striate. 
Antennal scapes and legs finely punctate. 

Almost hairless; only a few short, yellowish hairs towards the tips of the anten- 

nz, on the mandibles, mouth-parts, border of clypeus and a patch of more numerous 
hairs at the tip of the gaster. 

Deep castaneous; gaster, scutellum, pedicel and sides of epinotum blackish. 
Wings uniformly infuscate, with dark brown veins and pterostigma, the veins nar- 

A single specimen taken at light at Stanleyville (Lang and Chapin). 
The species is evidently very different from all the described African 

species, except sicheli Mayr, but this form, judging from Mayr’s descrip- 
tion, is less shining, of a paler color, with small but distinct hairs arising 
from the coarse punctures on the body, the clypeus has a shallow longi- 
tudinal impression and is merely punctate and the sides of the epinotum 
are finely longitudinally striate. The study of more material of both 
forms may show that langi is to be regarded as a subspecies of sicheli. 
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Carebara osborni, new species 

Plate XV; Text Figure 41 

Worker.— ° 
Length 0.8 to 1 mm. ; 
Head subrectangular, slightly longer than broad, as broad in front as behind, — 

with nearly straight posterior and very feebly and evenly rounded lateral borders. 
Eyes absent. Mandibles convex, with oblique 4-toothed apical borders. Antenne . 
9-jointed, the scapes reaching to the middle of the sides of the head; funicular joints 
2 to 6 very small, slightly broader than long (too long in the figure), terminal joint 
longer than the remainder of the funiculus (too short in the figure). Thorax narrower 
than the head; pro- and mesonotum flattened above, suboctagonal, a little longer 
than broad; epinotum subcuboidal, of the same height as the promesonotum but — 
narrower, as long as broad, the base and declivity subequal in profile, meeting at a right 
angle, the base not marginate on the sides, the declivity in the middle sloping and 
longer than the base. Mesoépinotal suture very distinct but not impressed. Petiolar 
node as long as broad, subglobular, peduncle short; postpetiole not broader than the 
petiole, with much smaller node. Gaster and legs of the usual shape. 

Shining; mandibles finely and sparsely punctate; head and thorax above 

punctate, the latter more sparsely; punctures on the remainder of the body finer and 
sparser. 

Hairs pale yellow, short, subappressed, not very abundant, most distinct on the 
gaster. 

Pale brownish yellow, mandibular teeth and anterior border of clypeus darker 
brown. 

Fema.e (deiilated).— 
Length 8 mm. 

Head, including the mandibles, as long as broad, broader behind than in front, 

with feebly convex posterior border, rounded posterior corners and straight cheeks. 
Eyes not very convex, on the sides of the head. Ocelli large, in deep impressions. 
Mandibles large, with oblique, 4-toothed apical borders. Clypeus with a broad 
longitudinal median impression, its anterior border broadly and sinuately emarginate 

in the middle. Frontal area absent, represented only by the impressed anterior end 
of the rather deep frontal groove. Frontal carine slightly flattened, scarcely diverg- 
ing behind. Antenne short, 10-jointed, scapes reaching to the posterior orbits; 
funicular joints 2 to 5 broader than long; joint 6 as long as broad, joint 7 somewhat 

more than half as long as joint 8, the terminal joint equal to joints 7 and 8 together. 
Thorax robust, longer than broad, broader than the head; the mesonotum convex, 
longer than broad, in front scarcely overarching the vertical pronotum, parapsidal 

furrows very distinct. Epinotum longitudinally grooved in the middle, with short 
base and a much longer, abrupt, rather flat declivity, bordered on each side by a large, 
flat, rounded and marginate lobe or crest. Petiolar node from above broadly oval, 
nearly as long as broad, evenly convex and rounded above, its anterior slope with a 
median blunt convexity, its ventral border in profile slightly concave in the middle. — 
Postpetiole from above a little broader than the petiole, about one and two-thirds 
times as broad as long, convex above in front. Gaster broadly elliptical, somewhat 
flattened dorsally and ventrally. Legs rather short. 

Shining; mandibles, head, epinotum, and sides and ventral portions of petiole 
and postpetiole more opaque. Mandibles very coarsely striatopunctate. Clypeus 
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_ Fig. 41. Carebara osborni, new species. a, dedlated female; b, workerin profile; 
_ €, same more enlarged; d, head of male; ¢, head of female; /, male in profile. 

irregularly and indistinctly rugulose, somewhat transversely in the middle. Head 
-_ eoarsely and umbilicately punctate, finely striate in the spaces between the punctures. 
_ _Mesonotum, scutellum, mesopleurw, gaster, and nodes of petiole and postpetiole 

_ covered with umbilicate punctures of the same size as those on the head but sparser 
-and-with the shining interspaces very minutely and sparsely punctate. Opaque 

__ portions of epinotum and pedicel very finely striate. Legs with larger and minute 

__ punctures like the gaster, but the larger punctures are smaller and denser. Antennal 
__- seapes finely and densely punctate. 
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Hairs yellow, short, bristly, suberect, rather uniformly distributed over the body, 

arising from the large umbilicate punctures, longer on the gula and tip of the gaster, 

more abundant on the latter; very short, delicate and appressed on the legs and scapes. 
Reddish brown; gaster and legs somewhat paler; mesonotum with indistinct 

traces of castaneous stripes, especially posteriorly. Mandibular teeth blackish. 
MaLe.— 
Length 7 to 7.5 mm. 
Head through the eyes much broader than long, broadest at the median trans- 

verse diameter, short and rounded behind. Eyes very large; ocelli large and promi- 
nent. Mandibles narrow, 3-toothed. Clypeus very convex and rounded in the middle 
with projecting, entire anterior border. Antenne 13-jointed, long, filiform, of uni- 
form thickness; scapes about three times as long as the first funicular joint, which is 
as broad as long but not swollen; remaining joints cylindrical, fully three times as 
long as broad, the terminal joint longer. Thorax robust, nearly as broad as long, 
through the wing insertions slightly broader than the head, convex above, in front 

somewhat overarching the pronotum. Epinotum short, shaped like that of the fe- 
male, but without the marginate projections on the sides. Petiole resembling that of 
the female but with node scarcely developed; postpetiole much less convex, longer in 
proportion to its length. Gaster rather slender, scarcely flattened above; external 
genitalia voluminous, more or less exserted, the outer valves large, rounded at their 
tips. Legs slender. 

Subopaque; scutellum, gaster, and upper surfaces of petiolar and postpetiolar 
nodes shining. Mandibles, head, thorax, and pedicel very finely and densely pune- 
tate; gaster also with fine but sparser punctures, those on the scutellum coarser but 
not so dense as on the remainder of the thorax. 

Hairs finer, much shorter, and denser and more appressed on all parts of the body 

than in the female. 
Brown; ocellar region black. Wings brownish, rather opaque, with the veins and 

pterostigma of the same color as the body. 

Described from four workers, one female, and numerous males 
taken from a single colony at Niangara (Lang and Chapin) in the mound 
of a termite (Termes natalensis Haviland). According to Mr. Lang, the 
specimens were found “south of Niangara in one of the grass-covered 
termite hills which give the treeless landscape of the savannah its char- 
acteristic appearance (Plate XV). These hills extend as far as the eye can 
reach. They are never very high—rarely more than twelve feet—though 
they may attain a diameter of fifty feet at the base. Usually they appear 
as mere undulations of the ground, covered with grass which may be as 
much as ten feet high. The Carebara queen, males and workers were 
living in a flattened chamber about three feet above the general level 
of the soil near the center of a medium-sized termitarium.” 

C. osborni, though a true Carebara, is entirely unlike any of. the 
known species in the small size of all the phases. In this respect and in 
the color of the male and female it approaches the species of the genus 
Oligomyrmex. 
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- Carebara vidua F. Smith 

tied Wtiaheare, 9; Faradje, @ (Lang and Chapin); Yakuluku, @ (J. 
 Rodhain). The specimens from Niangara have the gaster black and 

erefore belong to the variety dux of Forel; one specimen from Faradje 
has the gaster castaneous and is therefore transitional to Santschi’s 
‘variety abdominalis. Arnold has shown that these color differences are 

te! Pzpateus Forel 

. 223 Be ince of thin peculiar genus which is closely related to Carebara and Oligo- 
___ myrmez, is monomorphic, minute, brownish yellow, with the eyes reduced to one or 
___ two ommatidia placed near the anterior third of the sides of the head. Ocelli absent. 

_ Maxillary and labial palpi each 2-jointed. Mandibles rather narrow, with oblique 
__ 4toothed apical borders. Clypeus convex and projecting in the middle, extending 
back between the frontal carine, with a pair of longitudinal caring, which converge 
somewhat behind but do not terminate in teeth anteriorly. Antenne rather stout, 
_ resembling those of Carebara, 9-jointed, with joints 2 to 6 of the funiculus small and 

___ transverse, the club large and distinct, 2-jointed. Thorax short and broad; the 
i -pronotum with rather angular humeri. Promesonotal suture lacking and, in the Afri- 

ean species, with the mesoépinotal suture scarcely indicated. Epinotum sloping, the 
__ deelivity on each side with a low vesiculate lamina resembling in structure the 
es epinotal laminz of certain species of Strumigenys. 
_--—-s-'‘The remaxe is considerably larger than the worker, with well-developed eyes 
and ocelli and 10-jointed antennzx, the club of the latter being 3-jointed and longer 
than the remainder of the funiculus. Mandibles 5-toothed. Clypeus convex, 
_ eearinate. Thorax short, high, and arched, much broader than the head. Wings 

_ unknown. 
é The mate has not been seen. 

Forel founded this genus on P. escherichi, a species discovered by 
Escherich in a small cavity in a mound of Termes obscuriceps at Pera- 

_ denyia, Ceylon. The minute workers were “‘running about on the back 

_ of their huge queen, like lice.” Santschi in 1913 described as Oligomyrmex 
: from French Guinea the worker of a second species, which he 

~ later (1914) recognized as a Pxdalgus. The following species is very 
x si il : 

a : Pedalgus termitolestes, new species 

eS Plate XVI; Text Figures 42 and 43 
_ -- Worxer.— 

Length 1 mm. 
____ Head subrectangular, a little longer than broad, nearly as broad in front as be- 
hind, with feebly rounded sides and feebly excavated posterior border. Eyes very 

small, situated at the anterior third of the head. Mandibles rather narrow, with four 
i aeereael tooth. Clypeus convex in the middle, bicarinate, with the anterior border 
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projecting and truncated in the middle, narrow on the sides. Antenne robust, 
scapes reaching to the second third of the sides of the head; funicular joints 2 to 6 
subequal, much broader than long, together but little longer than the first joint; 
basal joint of club slightly longer than broad, less than one-third as long as the apical, 
which is nearly as long as the remainder of the funiculus. Thorax narrower and some- 
what shorter than the head, broad in front, narrowed in the epinotal region, with 
subangular humeri; its dorsal surface in profile straight and horizontal to the base of 
the sloping, very bluntly angular epinotum, without promesonotal and mesoépinotal 
sutures; the epinotal declivity on each side with a low, subtriangular, vesiculate 
lamina. Petiole with a short, stout peduncle, its node high, rounded, about one and 
one-half times as broad as long, transversely elliptical from above. 

smaller than the petiole, its node much lower, only a little broader, a little less than 
twice as broad as long. Gaster elliptical, its anterior border concave in the middle. 
Legs rather short. 

Fig. 42. Padaigus termitolestes, new species. Worker. a, from above; }, in profile. 

Head, thorax, petiole, and postpetiole opaque, covered with shallow, saucer- — 
shaped punctures, arranged in regular rows on the head and each bearing in its center 
a short hair. Upper surfaces of petiolar and postpetiolar nodes smoother and some- 
what shining. Gaster and legs very smooth and shining, with minute, sparse, 
ous punctures. Mandibles and antennz subopaque, the former sparsely and 
punctate. 

Hairs yellow, short, bristly, suberect, longer on the clypeus and gaster. Theceiea: 
long bristle at each humeral angle, one on each side of the mesonotum near the base 
of the epinotum and one on each side of the petiolar and postpetiolar nodes. 

Brownish yellow; legs and antennz a little paler; mandibles and clypeus a 
little darker. 

Described from numerous specimens taken from a single colony at 
Malela by Lang, Chapin, and Bequaert in a mound-shaped termitarium 
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‘ae Acanthotermes splines (Hagen). The latter contained beautiful 
 coniene, which are shown in Plate XVI. The cavities inhabited 
___ by the Pedalgus colony were in the walls of the fungus chambers at a spot 
aaa. corresponding to the upper right hand corner of the figure. 

P. termitolestes is certainly very close to Santschi’s infimus but differs 
a ltscewhat larger size (infimus measures only 0.8 mm.) and in having 

the head longer than broad, with shorter and stouter scapes, a somewhat 
longer thorax, less transverse petiolar and postpetiolar nodes, and in 
having the promesonotum opaque. 

eens erenistante species. a, very young larva; b, nearly adult larva; lateral 
views to show the development of the sal salivary aoe, arva; latera 

The specimens of the new species were accompanied by great num- 
bers of worker larve and pupe and nearly adult female larve. They are 
white, nearly spherical, with short neck, small head, and very feebly 
developed mouth-parts, indicating that they are fed by the tiny workers 
with regurgitated liquid food. They are not “glabres,” as Santschi 
describes the larve of P. infimus, but covered uniformly with short, 
stiff, sparse hairs, each of which has two recurved branches (Fig. 43a 
and 6). Even in alcohol, the larve cling compactly together in masses 
by means of these hooks. When stained and cleared, the larve are seen 
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to possess unusually voluminous salivary glands. The youngest individ- 
uals, scarcely 0.2 mm. long, have the receptacle full of clear secretion 
(Fig. 43a). In older larve (Fig. 43b), the secretion after dehydration 
forms great masses in the receptacles and lumen of the glands. As these 
organs are not used in spinning a cocoon, it is very probable that the 
secretion, like the exudate of Viticicola and Pachysima larve described 
above, is elaborated and used as a food for the workers (trophallaxis). — 

The observations of Lang, Chapin, and Bequaert show that the 
African species of Pwdalgus have the same habits as the Ceylonese P. 
escherichi and as the species of Carebara. Since, however, the majority 
of African termites cultivate fungus-gardens, the interesting question as 
to whether the minute workers of Pzdalgus feed on the termites, on the 
fungus mycelium, or on both can be answered only by future observa- 
tions on artificial compound nests of the ants and their hosts. 

AToromyReMex Ern. André 

Worker variable in size, but only feebly polymorphic, with 12-jointed antenne 
and 3-jointed antennal club. Clypeus subtriangular; moderately and evenly con- 
vex, its anterior border feebly notched in the middle and on the sides. Frontal area 
and groove distinct. Frontal carine far apart, in the large workers continued back 
some distance as diverging ridges bordering scrobe-like impressions for the antennal 
scapes. Mandibles triangular, convex, with toothed apical margins. Eyes small, flat, 
nearly circular, placed near the middle of the sides of the head. Ocelli absent. Prono- 
tum flattened above with rectangular humeri. Promesonotal suture indistinct. 
Mesonotum bituberculate; separated from the epinotum by a wide and deep con- 
striction. Epinotum armed with two long diverging spines; its base bituberculate 
anteriorly. Petiole and postpetiole very small, the node of the former bispinose above; 
postpetiole transverse with distinct anterior angles. Legs long and stout, femora 
incrassated in the middle; middle and hind tibie without spurs. Gaster broadly 
elliptical, somewhat compressed dorsoventrally. Body without erect hairs; pube- 
scence extremely short and sparse, appressed. 

Fema.e considerably larger than the worker. Scrobe-like impressions of the 
head more distinct. Antenne 12-jointed. Eyes small, but larger than in the worker; 
ocelli very small, close together. Thorax short, through the wing insertions slightly 
narrower than the head. Pronotum visible from above as the mesonotum is rather 
small and flat. Epinotum abrupt, without distinct base and without spines. Petiolar. 
spines reduced to two blunt tubercles. Gaster large, elongate, convex above and be- 
low, nearly as long as the remainder of the body. Anterior wings with a discoidal, a 
single cubital and a closed radial cell, with a distinct intercubitus (Solenopsis-type). 

MALe with short, stout, denticulate mandibles. Head broad and long, much 
broader than the thorax and with marginate occipital border. Clypeus carinate. 
Frontal carine strongly diverging. Eyes rather small, occupying only about one-fifth 
of the sides of the head. Antenne 13-jointed; scapes very short, scarcely two and one- 

half times as long as broad; first funicular joint as broad as long, not swollen; re- 
maining joints cylindrical. Epinotum and petiole unarmed. External genital valves 
long, triangular, pointed at the tip. Wings as in the female. 

aN 
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Map 25. Distribution of Atopomyrmex mocquerysi Ern. André. 

ti This remarkable genus contains only a single species, which is widely 
- distributed over the Ethiopian Region though not occurring elsewhere 
(Map 25). 

: Atopomyrmex mocquerysi Hrn. André 

a Faradje, 8, 9; Lukolela to Basoko, 8; Akenge, 8; Medje, 8 
(Lang and Chapin); Matadi, 8 (J. Bequaert). 
z This species is so variable that it is doubtful whether Forel’s variety 

eurvispina and Santschi’s variety australis can be retained. The small 
4 workers among all the specimens before me have the epinotal spines more 
_, or less curved and directed backward, whereas in the large workers they 
are straight, more erect and more diverging. Besides the material from 
the localities cited above, I have specimens from the Congo, received 

from Ern. André, Delagoa Bay (P. Berthoud), Mwengwa, North West 
Rhodesia (H. Dollman), and Xalasi (C. W. Howard). There are also 
noticeable differences in the length and tenuity of the petiolar spines and 
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in the strength of the cephalic and thoracic sculpture. The latter is 
noticeably strong in the specimens from Akenge, so that the head is 
scarcely shining in the occipital region. 

The specimens taken by Lang and Chapin were nesting in cavities 
in dead wood. Those taken by Dr. Bequaert were ‘sucking nectar from 
the flowers of a tree (Anacardiacee) in the rocky savannah.” Arnold 
says of the variety curvispina that “it is a slow ant, living in trees and 
mainly carnivorous in its diet. The nest is usually situated in a hollow 
stem, some distance above the ground. Like Crematogaster, these ants, 
when disturbed, exude a whitish and rather sticky secretion from the anal 
glands. It has not been found by me except in districts containing large 
trees.” Bequaert found the nest of the typical mocquerysi “in a cavity 
in the wood at the base of a fig-tree (River Lovoi, near Kikondja, October. 
18, 1911).”" He writes further: ‘I captured the male and female of this . 
species in copula, flying in bright daylight (at noon) at the beginning of 
October (beginning of the rainy season).’”’ The male and female of the 
species was first described by Forel from these specimens taken by Be- 
quaert in the Katanga. 

Atopomyrmex mocquerysi subspecies cryptoceroides (Emery) 

Thirteen specimens from Malela (J. Bequaert) are referable to this 
form, which, I believe with Forel, is to be regarded merely as a subspecies 
of mocquerysi and not as an independent species. It is easily distin- 
guished by its more shining head, coarser thoracic sculpture, and longer, 
stouter and, in the large workers, basally more flattened epinotal spines. 
The small workers have the spines slender, more curved, and more back- 
wardly directed, just as in the small individuals of the true mocquerysi. 

The habits of cryptoceroides are evidently the same as those of the 
typical form, as it had been previously taken by Bequaert at Elisabeth- 
ville in the Katanga “nesting in the rotten wood of a felled tree.” 

Atopomyrmex mocquerysi subspecies cryptoceroides variety melanoticus, 

new variety 
Text Figure 44 

Worker.—Length 4.2 to 8 mm. Differing from the typical form of the sub-— 
species in color. The small workers are entirely black instead of brown; the large 
ones black, with the head blood red, darkened on the vertex, the antennal scapes * 
black, the funiculi dark brown, especially towards their tips, and the thorax in some 
apparently less mature individuals, deep castaneous. The medium and large workers 
have the flattened bases of the epinotal spines distinctly and often sharply angulate 
externally. 

Numerous specimens collected between Lukolela and Basoko “on 
fire-wood”’ by Lang and Chapin. 
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Fig. 44. Atopomyrmer mocquerysi subspecies cryptoceroides 

. variety melanoticus, new variety. Worker from above. 

Meranoptus IF’. Smith 

‘er.—Body short and stout, somewhat flattened. Head broader behind 
| front, convex above with frontal carine far apart, diverging behind 

prolonged backwards as the upper margins of deep scrobes above the eyes for the 
odation of the whole folded antennzw. Eyes prominent, placed near the 

erior corners of the head; ocelli absent. Clypeus short and steep. Mandibles 
ll and stout, with a few subequal teeth. Antenne 9-jointed, with a large 3-jointed 

»; the scapes thickened distally. Thorax short and broad, flattened above, the 
» and mesonotum marginate or lamellately expanded on the sides and behind, 

ning a dise with spined or toothed anterior corners and with the posterior margin 
<d or toothed and overhanging the epinotum, which is very steep or vertical and 
ly armed with spines. Petiole squamiform, cuneate in profile. Postpetiole with 

erior y at the articulation of the postpetiole. Body usually more or less opaque or 
ee te, cin Chines inte, The 

ha nthe seape. reas ios cars ceeazans epee emt cnet Anten- 
val absent. Mesonotum with Mayrian furrows, rounded and unarmed on the 

ite behind. Epinotum abrupt, unarmed. Nodes of petiole low. Legs slender. 
gs as in the female. 
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This genus is confined to the Old World tropics and ranges over the 
Ethiopian, Malagasy, Indomalayan, and Australian Regions (Map 26), 
being represented by the greatest number of species in Australia. The 
species form moderately populous colonies which nest in the ground, 
either under stones or in small crater nests. Many of the Australian 
species which I have observed in the field are true harvesters, storing 
their nests with seeds. The same habit has been recorded for an Indian 
species, M. bicolor (Guérin). Arnold, however, says that the species he 
has observed in Rhodesia “appear to be mainly carnivorous in their 
diet, but are also fond of sugary substance and attend aphids and coccids 
on plants.” The workers move very slowly and readily curl up and 
“feign death’’ when handled. 
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Map 26. Distribution of the genus Meranoplus. 

Meranoplus nanus Ern. André subspecies soriculus, new subspecies 

Text Figure 45 
WorKER.— 

Length 1.8 to 2 mm. 

Head subtrapezoidal, as broad as long, rather convex and rounded above, trun- 
eated behind. Mandibles with oblique, 4-toothed apical borders. Clypeus rather 
flat, with a short median carina posteriorly. Frontal area transverse, crescentic. 
Scrobes deep, extending to the posterior corners of the head. Eyes rather large, con- 
vex. Antenne robust; club distinctly longer than the remainder of the funiculus. 
Pro- and mesonotum transversely rectangular, slightly broader than the head without 
the eyes, about one and one-half times as broad as long (somewhat too long in the 
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e figure), with sharply « dentate shteales corners, the sides distinctly emarginate at the 
___ mesoépinotal suture, which is straight and very distinct. Mesonotum rounded on the 
__ sides and narrowed to the posterior border, which bears four short, blunt, flattened 
teeth, the median pair being smaller and more approximated. Epinotum vertical, 
unarmed, somewhat concave in the middle, with a longitudinal welt on each side 

__ representing the spines. Petiole cuneate in profile, the node much compressed 
. ety, much higher than the length of the segment, narrowed and bluntly 

Fig. 45, Meranoplus nanus subspecies soriculus, new 

subspecies. Worker. a, from above; 6,in profile. 

pointed above, higher than the postpetiolar node, which has a similar shape but is 
less compressed above and with broader, transverse border. Gaster large, convex 
above, pointed posteriorly, its anterior border excised in the middle. Legs rather 
stout. 

Shining; mandibles opaque, finely and indistinctly striatopunctate. Clypeus 
and upper surface of head longitudinally but not strongly rugulose, with indistinctly 

punctate-reticulate interrugal spaces. * Cheeks longitudinally rugose. Truncated 
posterior surface of head rather regularly reticulate rugose. Pro- and mesonotum 
with similar sculpture but the rugw are feebler, so that the surface is more shining; 
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sides of thorax and epinotum nearly smooth, as are also the petiole and postpetiole. 
First gastric segment evenly covered with shallow punctures interspersed with ex- 
tremely minute punctures. 

Hairs white, delicate, soft, and abundant, forming a uniform erect faite on 1 the 
upper surface of the body, more oblique on the appendages, on the legs interspersed 
with a few exceptionally long hairs. 

Brown; upper surface of head and first gastric segment, except at the base, dink 
brown; mandibles, except the teeth, legs, and antennw brownish yellow. 

FEMALE.— y 
Length 4.5 to 4.8 mm. 4 

Head like that of the worker. Thorax broader than the head, about one and 
three-fourths times as long as broad; broadest through the pronotum, the sides of 
which are somewhat swollen, but have blunt, though distinct, teeth. Mesonotum 
somewhat broader than long. Petiole and postpetiole much as in the worker, but 
the postpetiolar node is thicker above in profile. 

Sculpture like that of the worker, but the mandibles coarsely striate and the 
sides of the thorax coarsely and irregularly reticulate rugose. 

Hairs yellow, coarser, and shorter, especially on the gaster, than in the worker. 
Color like that of the worker, but the mesonotum with three large, pata 9 

dark brown patches. Wings yellowish hyaline, with pale yellow a 
MaLe.— 
Length 2.5 mm. 

Head, including the eyes, as broad as long, very convex behind. Eyes and ocelli 
large and convex; cheeks very short. Clypeus convex in the middle. Antennal 
scapes scarcely more than twice as long as broad; first funicular joint globose, second 
somewhat longer than the scape but distinctly more slender than the third joint. 
Thorax short, broader than the head including the eyes. Mesonotum convex, with 
distinct Mayrian furrows. Epinotum like that of the worker, but more sloping. 
Petiole longer than high or broad, the node low, angular in profile, with subequal 
anterior and posterior slopes, the former straight, the latter slightly concave. Post- 
petiole as long as high, somewhat depressed above, transverse, broader than the 
petiole. 

Clypeus smooth and shining in the middle. Head subopaque, reticulate-rugulose. 
Pronotum and epinotum indistinctly punctate-rugulose, subopaque; mesopleure 
smooth and shining; mesonotum and scutellum less smooth but shining, indistinctly 
punctate. Petiole longitudinally rugulose-punctate; postpetiole smoother. Gaster as 
in the worker but the large punctures are less distinct. 

Pilosity much as in the female, but the hairs on the body are even less even and 
on the legs are shorter and more appressed. 

Colored like the worker, but the antenn# and legs are yellow. The veins and 
pterostigma of the wings are distinctly paler than in the female. = 

Described from numerous workers, five females, and six males taken 
at Avakubi (type locality) and a number of workers from Medje (Lang — 
and Chapin). According to Mr. Lang, these ants “build small crater 
nests in the plantations. One crater was one and one-half inches high 
and four inches in diameter. The whole nest, three inches wide, ex- 
tended beneath the surface to a depth of only six inches. The workers 
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nove very slowly. The native name is ‘tungangele.’ Eight workers 
rom Medje were taken from the stomach of a toad (Bufo funereus). 
TI have described this form at length because it belongs to nanus 
André and is very closely related to Forel’s subspecies nanior and 

isc kiboshanus and to inermis Emery. The last I regard as a 
s of André’s species. All of these are known only from the 

7 . -M. nanus measures 2.75 to 3.25 mm. and has two small, acute, 
ay m teeth on the epinotum. The subspecies nanior, though of the 
con e size as soriculus (1.9 mm.), is described as having the promesonotum 
re one and three-fourths times as broad as long, the variety kiboshanus 

ner s of the mesonotum rectangular and, judging from Emery’s figure, 
xs the mesoépinotal suture. The various forms mentioned are from 

idely separated localities, nanus from Gaboon, inermis from Transvaal 
i Rxitrea, nanior and kiboshanus from East Africa. 

ti oe Macromiscuorpes Wm. M. Wheeler 

is a small, monomorphic. Head subrectangular, with rounded posterior 
sorners, rather convex lateral borders, and convex, moderately large eyes at the middle 

of the sides. Ocelli absent. Mandibles triangular, their apical margins with numerous 
unequal teeth. Maxillary palpi 3-jointed; labial palpi 2-jointed. Clypeus convex; 

\ its anterior border entire or feebly notched in the middle; its posterior portion ex- 
‘AS _ tending back between the frontal carinz; its sides not greatly narrowed and without 
a a trenchant ridge in front of the antennal fovea. Frontal carine short, rather far 
a _ apart, diverging behind, not prolonged as borders of scrobe-like depressions. Antenne 
- Cieto , 12-jointed, with a 3-jointed club, which is shorter than the remainder 
% funiculus, terminal joint somewhat enlarged, as long as the two preceding joints 
= Thorax rather long and slender, distinctly constricted in the mesoépinotal 
om with very long straight epinotal spines, but without metasternal spines. Pro- 
notum on each side above with a bluntly angular elevation, the inferior border broadly 
paapee Peduncle of petiole long and slender, the node compressed anteroposteriorly, 
-yery slightly squamiform. Postpetiole small, scarcely broader than the petiole, 

constricted behind. Gaster ovate, rather small. Legs long and slender; middle and 

pas ‘Fewate similar to the worker, but larger. Thorax not broader than the head 
_ including the eyes; pronotum not covered by the anterior portion of the mesonotum, 
which is short and convex. Epinotum sloping, with stout spines. Abdomen shaped 
_ much as in the worker. Fore wings with a single cubital, a discoidal and a closed 

cell. 
“ _ Mate nearly as large as the female. Head small, with prominent eyes and ocelli. 

well developed, with several teeth. Antenne 11-jointed, the second funi- 
cular joint representing three fused joints. Mesonotum without distinct Mayrian 

“vein Petiolar node very low. Cerci distinct; hypopygium with a bluntly rounded 
; external genital valves short and stout, obtusely pointed. Legs very slender. 

Wings as in the female. 
= Genoryre.—Macromischa aculeata Mayr. 



I include in this genus also Mayr’s M. africana, which is hardly more | 
than a subspecies of aculeata. Emery placed both of these- forms in 
Tetramorium. Their habitus is certainly that of certain forms of Macro- 
mischa, as Mayr observed, but Emery was right in excluding them from 
that Neotropical genus. Both species are confined to the rain forests of 
West Africa (Map 27) and do not nest in the ground like the species of 
Tetramorium but build loose carton nests between leaves or on their 
under surfaces. Mayr claimed that the male aculeata has 11-jointed 
antenne, but Emery, after examination of six specimens, maintained 
that these appendages are 10-jointed and that Mayr’s specimens must — 
have been abnormal. There are four males in the Congo collection from 
two different localities and all of them have 11-jointed antenne. Emery 
probably overlooked the third funicular joint, which is rather rigidly 
articulated with the second joint so that the suture can be distinctly seen 
only in a favorable light. The number of joints in the male antennz, 
the shape of the clypeus in the worker and female, the absence of spurs 
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i the middle lo and ‘hind tibie, the long slender legs and antennz, the 
psence cl thie Mayrian furrows in the male, and the reduced number of 
p : joints are all characters which seem to me to justify a new generic 

_ The peculiar habits, too, are important in this connection, al- 
aa ‘h alone they would hardly justify a change in Emery’s allocation of 
“et he. species, since in a well-marked genus like Myrmicaria we have seen 

_ that some of the smaller species build carton nests on leaves whereas the 
larger species nest in the ground. The genus Tetramorium certainly 

mes more homogeneous by the removal of the two Mayrian species. 

Macromischoides aculeatus (Mayr) 

aks Plate XVII, Figure 1 

. cs Stanleyville, 8; Avakubi, 8, 9; Bafuka, 8; Medje, 8, 2, 0; 

sangi, 2 ; Leopoldville, § (Lang and Chapin); Bumba, ¢* (J. Bequaert) 
Many Sioekere-and females and four males. 
[ae The following note by Mr. Lang accompanies the specimens from © 

ot Medje: “These ants build their nests by filling out interstices between 
oe eel leaves with a rough-looking, light mass of decomposed 

, matter. They prefer densely leaved trees and there are some- 
____ times several hundred nests on the same plant. If one touches the tree, 
oN and at once rush out of their nests in great numbers and hurry along 
___ the branches to reach the intruder. They cling to the human skin and 
_ double themselves up while biting and stinging. The result is rather 
painful and very annoying. There is no swelling but the pain endures 
for several minutes. All of the ants climb towards the head. The nests 
__ are often empty and contain only a few workers, but sometimes they are 

filled with brood and winged individuals. These ants have a strong odor, 
___ especially when rubbed between the fingers.” In the plate (Pl. XVII, 
__ fig. 1) two of the nests are shown, one in situ, the other with one of the 
__ two thick leaves between which it was built removed. 
____-M. aculeatus is so common in the Congo that its nests have been 
__ seen by several previous observers. Santschi' says of these structures: 
__ “Their nest consists of the leaf of a tree or shrub rolled up and lined with a 

_  felt-work of very fine vegetable débris and of a mycelium bearing fructi- 
_ fications. It would be interesting to study this fungus where it grows 
and to ascertain whether or not it is used habitually by the ants as food 
___ and is cultivated for this purpose.” Commenting on the variety rubro- 
flava, Forel* remarks that it was “found in nests woven of silk, fixed to 

11909, Ann. ey ey ty, fre Vaan S06. 
71916, Rev. Suisse Zool +p. 421, 
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leaves, and, according to Mr. Kohl, similar to those of @cophylla and 
Polyrhachis. From this fact I conclude that the nest of 7’. aculeatum 
is probably only superposed on a woven tissue, i.e., it is a combination 
of carton and tissue, as I have proved to be the case in many species 
of Polyrhachis.” f 

Examination of a nest of aculeatus preserved in alcohol by Mr. Lang 
and conversation with Dr. Bequaert, who is well acquainted with the 
habits of the ant in the Congo, have convinced me that both Santschi 
and Forel labor under a misapprehension in regard to the structure of the 

nest. It consists of particles of the most diverse vegetable substances, 
bits of bark, dead leaves, trichomes, etc., loosely felted together and in- 
vaded by fungus mycelium, but the latter bears nothing resembling frue- 
tifications or ambrosial bodies such as are found in the gardens of fungus- 
eating ants. Dr. Bequaert informs me that aculeatus often nests in 
forests that are inundated during the rainy season and, as fungus hyphe 
in such situations in the tropics grow readily on any dead vegetable 
matter, it is not surprising that we should find them invading the loose 
carton of the aculeatus nests. These hyphe were interpreted as silk by 
Forel and suggested to Santschi the possibility of the ant being pepe 
phagous. 

Macromischoides aculeatus variety wasmanni Forel _ 

Numerous workers from Zambi (Lang and Chapin); one eae 
from Stanleyville. This variety is smaller than the typical aculeatus, 
with somewhat shorter epinotal spines, less regularly sculptured and 
somewhat paler. 

TETRAMORIUM Mayr 

Worker small, monomorphic. Antenne 12-jointed, with a 3-jointed club, 
Clypeus narrowed on the sides where its posterior margin is raised in the form of a 
short trenchant ridge or carina as the anterior border of the antennal socket. Frontal 
caring rather far apart, usually continued back some distance and often the full length 
of the head as subparallel ridges forming the inner borders of scrobes or demiserobes 
for the accommodation of the antennal scapes. Maxillary palpi 4-jointed; labial 
palpi 3-jointed. Eyes well developed; ocelli absent. Mandibles rather large, tri- 
angular, their apical border with a few large and several small teeth. Promesonotal 
suture indistinct, mesoépinotal suture more or less distinct; mesoépinotal constriction 
usually feeble; epinotum with two spines or teeth and episterna usually spined or 
dentate. Petiole with a short but distinct peduncle and the node large, subeuboidal, 
rounded above, rarely squamiform; the postpetiole usually broader than the petiole. 
Legs rather short, middle and hind tibie with small, simple spurs. Head, thorax, ane 
petiole sculptured, usually rugose or reticulate rugose. 
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MALE resembling the worker, but somewhat larger. Pronotum usually very 
posed above; mesonotum and scutellum raised above the level of the pro- 

uum, the latter with stouter and shorter spines than in the worker. Fore 
one cubital, one discoidal, and a closed radial cell. 

_ Mate slightly smaller than the female, with 10-jointed, very exceptionally with 

- oF 13-jointed antenne. Second funicular joint very long, representing a fusion of 

ints. Head small, ocelli and eyes large. Mandibles small but dentate. Pronotum 
rar d by the mesonotum, which has distinct Mayrian furrows. Epinotum trun- 

identate. Wings as in the female. 

This genus might be described as peculiar to the Old World, because 

ly all the few species occuring in America (7. cespitum, simil- 
um, and guineense) are known to have been introduced by commerce. 
e group reaches its greatest development in the Ethiopian Region so 

r as the number of species, subspecies, and varieties is concerned. 
1 has included Triglyphothrix, Xiphomyrmex, and Decamorium 

ibgenera, but I have treated them as genera, though a few species 
simple Give may be assigned indifferently either to Tetramorium or 

‘iglyphothriz. 1 have still further reduced the size of the genus Tetra- 
orium by establishing a new genus, Macromischoides, for T. africanum 

id aculeatum (vide supra). The species of Tetramorium form moderately 

‘ge colonies and nest in the ground, usually under stones or logs. One 
e species, 7. czspitum, has a remarkable distribution, ranging from 

‘itain to Japan, around the shores of the Mediterranean, and reappear- 
z at higher elevations on Mt. Kilimanjaro. 

Tetramorium sericeiventre Emery 

| ; Two workers from Thysville (J. Bequaert) and two others from 
wamba, taken from the stomach of a toad (Bufo regularis) by Lang and 

pin, are referable to this species, which is distributed over the whole 
Pon 

rican continent. 

‘Tetramorium sericeiventre Emery subspecies continentis (Forel) 
; Plate XVII, Figure 2 

____ Numerous workers from Zambi (Lang, Chapin, and Bequaert), 
found making small nests in sand (Pl. XVI, fig. 2). According to Mr. 

_ Lang’s notes, “the craters were often very regular, perfectly circular and 
4 ‘composed of the excavated particles of white sand. The colony photo- 

graphed shows three entrances close together. The nest extended 
4 about 50 em. below the surface to just above a moist layer of sand. The 

territory in which the ants nest is evidently inundated during the rainy 

season (at high water), but now (during the dry season) the water is 

a about four feet below the surface. One colony was seen covering small 
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areas about as large as the hand; the nest entrance was oblique, running 
under an overlapping thin layer of sand. The ants were working at noon 
in fairly bright sunshine. When disturbed, they all disappeared inside 
the nest. The craters consisted entirely of fine white sand-grains, with-- 
out admixture of food particles.” 

Tetramorium guineense (Fabricius) 

Two workers from Ngayu, taken by — and Chapin from the 
stomach of a toad (Bufo superciliaris). 

Tetramorium guineense subspecies medje, new subspecies 

Worxker.—Length nearly 4 mm. Decidedly larger than the typical guineense 
but of the same color, except that the head, thorax, petiole, and legs are concolorous 
and somewhat more brownish. Clypeal border distinctly emarginate in the middle; 
funicular joints 2 to 4 small, strongly transverse. There is a very distinct transverse 

crest to the pronotum like that described by Stitz for the subspecies cristatum. The 
epinotal spines are long, and stout, and curved forward as in the subspecies peulli 
Forel. The episternal spines are strongly curved upward and fully half as long as the 
epinotal spines. Petiolar node of the same shape in profile‘as in cristatum, with its 
anterior and posterior surfaces subequal, abrupt, distinctly concave and marginate 

above, but the node is much longer than in the typical guineense, broader behind than 
in front and with its dorsal surface roof-shaped as in peutli, Postpetiole robust, nearly 
as long as broad. Mandibles smooth and shining, with minute, scattered, indistinct 
punctures. Sculpture much coarser than in the typical guineense; clypeus with three 

prominent longitudinal carine or ruge; the ruge on the head and thorax longitudinal 

but connected by reticulations; the sculpture of both nodes equally coarse and as 
coarse as that of the thorax. Anterior fourth of first gastric segment sharply longi- 

tudinally striate. Pilosity yellow, decidedly longer and coarser than in the typical 
guineense. 

Described from two specimens, one taken from the stomach of a 
toad (Bufo regularis), from Medje (Lang and Chapin). This form is so 
strongly marked that it might be called a species, but, as many of its 
characters are those of described subspecies of guineense and as I have 
seen only two specimens, I prefer to attach it provisionally to that species. 

Tetramorium meressei Forel 

A single worker taken by Dr. Bequaert at Masaki (between Masisi 
and Walikale) agrees very closely with Forel’s description, except that — 
the erect hairs on the body are coarser and not “wooly” and the gaster 
is not darker in the middle but uniformly yellowish brown like the re- 
mainder of the body. Dr. Bequaert took his specimen from one of the 
domatia of a Cuviera (probably C. angolensis), the other swellings of 
which were occupied by Engramma denticulatum Wheeler. 
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Tetramorium pusillum Emery variety hemisi, new variety 

‘Worxer.—Length 2.5 to 2.8mm. Agreeing closely with Emery’s description of 
1¢ typical pusillum in size, sculpture, and coloration, but with the basal third or 

1 of the first gastric segment densely punctate and nearly opaque, and with the 

teeth acute. The latter are distinctly larger than the metasternal teeth. 

- Deseribed from fourteen workers taken from the stomach of a frog 
- (Hemisus marmoratum) from Niangara (Lang and Chapin). The Abys- 

subspecies ghindanum Forel is slightly larger than this variety 
4 (at least this is true of several cotypes sent me by Prof. K. Escherich 

many years ago) and the opaque basal portion of the gaster is more ex- 
tensive and finely striolate-punctate. 

Tetramorium setigerum Mayr subspecies querens Forel 

Plate XVIII, Figures 1 and 2 

Numerous workers from Niapu (Lang and Chapin). The note 
accompanying the specimens states that they “form a ring of loose 
particles of soil about the entrance of their nests during the rainy season, 
each ant carrying the particle to a certain distance and then letting it 
drop and returning at once to the entrance. During the dry season they 
carry out the particles and food-remnants without attempting to con- 
struct a crater. The photographs (Pl. XVIII) show the difference in the. 
appearance of the nest during the wet and dry seasons. These ants are 
very common, as about a dozen colonies were observed about the village 
of Niapu. They were usually situated along the paths or in clearings 
and seem to prefer dry soil.” 

Tetramorium simillimum (F. Smith) 

A single worker from Stanleyville (Lang and Chapin). This is a 
common tropicopolitan ant, now widely distributed by commerce. 

Pppeeriam simillimum subspecies isipingense Forel variety dumezi 

Forel 

A single worker taken by Dr. Bequaert at Thysville. 

XrpHomyrmex [orel 
This genus is very closely related to Tetramorium, differing only in having the 

antennez of the worker and female 11- instead of 12-jointed. The scrobes of the 
antennz are well developed in all the species known to me. 

The genus is widely distributed, being represented by a number of 
species in tropical Africa, Madagascar, the Indomalayan and Australian 
Regions and by one species, X. spinosus (Pergande), with several sub- 
species, in the Sonoran Province of North America. The various species 
nest in the ground, like Tetramorium, often in very populous colonies. 
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Xiphomyrmex angulinodis Santschi 

Medje, 8, 2, co; Irumu, 9 (Lang and Chapin). 

Santschi has described all three phases of this species from the 
French Congo and has figured the worker and male. The specimens 
before me agree perfectly with his account. They bear no data beyond 
the localities. 

Xiphomyrmex occidentalis Santschi subspecies akengensis, new sub- 
species 

Worxer.—Length 1.8 to2 mm. Smaller than the typical form, which measures 

3.5 mm., with the mandibles red, the tarsi, middle and hind coxe and tips of fore 
cox brownie yellow, and the remainder of the legs and the antennz reddish brown. 
The seventh funicular joint is as long as broad; the eyes smaller and more flattened 

than in the type, scarcely more than one-sixth as long &s the side of the eal ails 
anterior orbits somewhat narrowed and bluntly pointed. The postpetiole is twice as 

broad as long, its node somewhat transverse and compressed anteroposteriorly, the 
petiolar node also somewhat broader and more squamiform than in the type. In other 
respects agreeing very closely with Santschi’s figure and description. 

Described from numerous specimens taken at Akenge (Lang and 
Chapin) from a single colony in “a dark brown paper nest.’’ There is 
nothing to show that these specimens were not inhabiting the abandoned 
nest of some other ant. A single dedlated female from Liberia in my 
collection belongs, in all probability, to this subspecies. It measures 
nearly 2.5 mm. and is very much like the worker. The larger eyes are 
not bluntly pointed in front, though rather flat. The thorax issmall, with 
small mesonotum, bluntly pointed in front and not covering the pronotum, 
the epinotal spines are much stouter and further apart than in the worker, 
the petiolar node is broader, more squamiform and more transverse 
above, more sharply separated from the peduncle, and with its anterior 
surface decidedly concave. The color is the same as that of the worker, 
the body being brownish black with the appendages paler. as 

RHOPTROMYRMEX Mayr 

Worker small, allied to Tetramorium. Antenne 12-jointed, with 3-jointed club, 
as long as or slightly longer than the remainder of the funiculus. Maxillary palpi 3- 
jointed; labial palpi 2-jointed. Head broader behind than in front, with convex sides 
and small, moderately convex eyes at the middle of its transverse diameter. Ocelli 
absent. Clypeus flattened or moderately convex, ecarinate, its anterior border entire, 
a little produced, narrowed on the sides and bluntly ridged in front of the small an- 
tennal fovee. Frontal carine short and more or less diverging; frontal area large 
but not impressed. Serobes absent. Thorax short and stout, convex and rounded 
above, with feeble or obsolete promesonotal suture, somewhat constricted or impressed 
at the mesoépinotal suture, the epinotum unarmed. Petiole pedunculate, the node 

\ 
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é “a5 : Map 28. Distribution of the genus Rhoptromyrmex. 

ed, narrower than the postpetiole, which is transversely elliptical and rounded 

: _ Gaster oval, formed very largely by the first segment. Legs moderately 
” Jong, femora not inerassate in the middle, the middle and hind tibise with or without 
_ short simple spurs. 
__ Fare somewhat larger than the worker, with 12-jointed antennz, but differ- 
ing considerably in structural details in the various species. Fore wings with a cubital, 
eee ee * cpen zadlil eal 
Mate with 10-jointed antennx and elongate second funicular joint, as in Tetra- 

- morium, and closely resembling the males of this genus also in other respects. Wings 
| sin the female. 

© pale, eee this genus are confined to the Ethiopian Region (Map 
_A few Indian forms formerly referred to the genus have been re- 
placed by Emery in a new genus, Acidomyrmez, characterized by 

Pirin ry lot straight and diverging epinotal spines. 

q a : Rhoptromyrmex opacus [Forel 

_ Numerous workers taken at Thysville by Bequaert. These were 
found nesting in sandy sil in the savannah, 
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TRIGLYPHOTHRIx Forel 

Small ants closely allied to T'etramorium. 

The worker has 12-jointed antenne, the funiculus terminating in a 3-jointed 
club. Mandibles and clypeus as in Tetramorium. Head with distinct scrobes, often 
divided by a longitudinal carina for the reception of the folded scape and funiculus. 
Thorax short and stout, the promesonotal and mesoépinotal sutures nearly or quite 

obsolete. Epinotum and episterna armed with spines much as in Tetramorium. Pe- 
tiole pedunculate, its node and especially that of the postpetiole decidedly broader 
than long. Hairs on the body abundant, soft, erect, trifid or many-branched, cover- 
ing the surface like a delicate white mould. 

FeMA.e similar to the worker but larger; anterior wings with one closed cubital 
cell and an open radial cell. 
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Map 29. Distribution of the genus Triglyphothriz. The crosses indicate the localities wae z. 
striatidens (Emery) has been found outside of its range. pS 

MALE with 10-jointed antennw, the second funicular joint very long, the third 
shorter than the first. Mesonotum with Mayrian furrows. Petiolar and postpetiolar 
nodes narrower than in the worker and female, the petiole subpedunculate. 

This genus is paleotropical, ranging over the Ethiopian, Indomalayan, 
and Papuan Regions (Map 29). One Indian species, 7’. striatidens 
(Emery), is rapidly spreading to other parts of the world and has been 
taken in such widely separated localities as Queensland, Formosa, Tunis, 
Sierra Leone, Seychelles, Barbados, Mexico, Louisiana, and England, 
In the locality last mentioned it occurs in the hothouses of Kew Gardens. 

The species of Triglyphothrizx are all very timid, usually curling up 
and feigning death when touched. They live in the ground. One South 
African species, 7’. arnoldi Forel, according to Arnold, “is most fre- 

'According to iciedt this species is a typical Tetramorium, in which genus I have placed it in the 
catalogue of Ethiopian ants. 
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ly found in the nests of other ants, apparently in plesiobiotic or 
stobiotic association.”” He mentions its occurrence in the galleries 
vo large Ponerinz, Platythyrea lamellosa subspecies longinoda variety 
esi. a Forel and Ophthalmopone berthoudi Forel. 

| Triglyphothrix gabonensis Ern. André 

a 8, 9; Niapu,8; Ngayu, 8; Medje, 2 (Langand Chapin). 
ee eeihees and two deiilated females, all taken from the stomachs 
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Map 30. Distribution of the genus Cataulacus. 

Triglyphothrix mucidus Fore] 

eS  Medie, 8; Ngayu, 8; Boyulu, $ (Lang and Chapin). Four speci- 
_ mens from the stomachs at toads (Bufo funereus). 

CatTautacus I. Smith 

Worxer.—Small or medium-sized, rather flat, opaque or subopaque, black ants, 
__ with coarse sculpture and the head and thorax often dentate or spinulate on the sides. 
Antenne in all three phases 11-jointed with 3-jointed club and apically flattened or 
= dilated scape. Head on each side with a deep scrobe situated beneath and external 
to the eye and capable of accommodating the whole of the folded antenna. The 
g frontal carine are far apart and diverge, but border the scrobes only at the base. 

The clypeus is wedged in between the frontal carinw and is not sharply delimited 
posteriorly. Thoracic sutures often indistinct or obsolete. Epinotum armed with 

spines. Petiole and postpetiole stout. the former usually more or less cuboidal, with a 
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laminate process below, the latter subglobular. Gaster elliptical or suboblong, flat- 
tened, the first segment forming its whole dorsal surface. Legs rather short, the femora 

and tibia incrassated. 
The rema.e, though larger, closely resembles the worker. The pronotum is 

large and forms a considerable portion of the thoracic dcrsum. Wings without a dis- 
coidal cell, with a single cubital and a narrowly open radial cell. 

The MALE resembles the female and worker in the shape of the head but has larger 
and longer petiole and postpetiole. The mesonotum has well-developed Mayrian 
furrows. 

The ants of the genus Cataulacus bear a strange superficial 
resemblance, both in structure and habits, to those of the Neotropical 
genus Cryptocerus. The genus ranges over tropical Africa and eastward 
over Madagascar, India, Indonesia, and the Philippines, but is repre- 
sented by the greatest number of species in the Ethiopian Region (Map 
30). Concerning the habits, Arnold says that “all the species of this 
genus are tree-ants, usually forming medium-sized nests in hollow 

twigs and stems, or more rarely under 
the bark. They are timid and slow- 
moving insects, often feigning death or 
dropping rapidly to the ground when 
disturbed.”’ He has seen them breaking 
open the earthen tunnels constructed 
by termites on the trunks of trees and 
attacking the inmates. 

Cataulacus erinaceus Stitz 

Text Figure 46 

Stanleyville, 8; Risimu, 8 (Lang 
and Chapin). The collection contains 
many workers of this large and beautiful 
species, originally described and figured 
by Stitz from the Cameroon and 
Spanish Guinea. Forel many years ago 
gave me a specimen labelled “ Cataulacus 
princeps Emery” and has himself refer- 
red to it under that name, which seems 
to exist only in manuscript. Lang and 

Fig. 46. Cataulacus erinaceus Stitz. Chapin found this ant running up and 

Worker from above. down large trees. 



a _ and Chapin). Numerous specimens, all ap- 

a from Akenge were taken from the stomachs 
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 Gataulacus guineensis F. Smith 
Text Figure 47 

___ $tanleyville, 8; Bolobo, 8; Leopold- 
2 a aiile to Yumbi, 8, 9; Lukolela to Basoko, 8; 
 Tsangi, 8; Medje, 8, 9; Akenge, @ (Lang 

F parently belonging to the typical form of 
the species. Many were taken on fire-wood. 

Nine workers from Medje and twelve males 

J of toads (Bufo polycercus, funereus, and 
_ tuberosus). 

Cataulacus egenus Santschi 

Medje, 8, 2 (Lang and Chapin). : 4 
‘Numerous specimens. The hitherto unde- PR 47; -Clitiaterns guinemeis 
scribed female measures 4 to 4.5 mm.,andis *: Smit. Worker from above. 
very similar to the worker except in the structure of the thorax. The 
mesonotum and sides of the pronotum are longitudinally rugulose. The 
wings are whitish hyaline, with the anterior border suffused with yel- 
low, the veins pale yellow, the pterostigma dark brown. 

Cataulacus pygmeus Ern. André subspecies luje (Forel) 

Five workers from Garamba (Lang and Chapin) without further data. 

Cataulacus tregaordhi Santschi variety plectroniw, new variety 
Worxer.—Length 2.8 to 3.2 mm. Smaller than the typical form of the species 

and the variety ugandensis Santschi. The ruge of the head have no longitudinal 
trend, those on the pronotum are very coarse and somewhat transverse and those on 
the mesonotum and base of the epinotum fine and indistinctly longitudinal The 
portions of the antenn» and legs, which in the typical form are red or yellowish red, 
are whitish yellow or white, the scapes, and tibie being paler than the tips of the 
femora, the tarsi brownish yellow, the funiculi reddish brown. 

Described from two dozen specimens taken at Stanleyville by Lang 
a and Chapin from the cavities of a species of Plectronia (Plectronia A, 

see Part IV). 

Dolichoderine 

A very homogeneous subfamily, comprising comparatively few genera. WorkKER 

monomorphic, very exceptionally (certain species of Azteca) more or less dimorphic. 
Clypeus protruding between the insertions of the antennw. Antenn» 12-jointed 
(except in Semonius). The metanotum contributes to the dorsal face of the thorax, 

being wedged in between the epinotum and mesonotum, and its stigmata are often 
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protuberant. Pedicel formed by the petiole alone, the postpetiole forming the basol 
segment of the gaster; the following segment without stridulating surface. Sting 
vestigial, except in Aneuretus, where it is well developed and can be protruded. 
Usually there is one pectinate spur on the middle and hind tibia, homologous with the 
median spur of the Ponerine; sometimes with a second, lateral spur which is much 
smaller and simple. FemaLe always winged; similar to the worker. Some genera still 
retain a more generalized wing venation with two closed cubital cells and one discoidal 
cell; but frequently the venation is more or less reduced, often considerably so in the 
mate. Antenne of the male 13-jointed, even in Semonius. 

The Dolichoderine: males with two closéd cubital cells can usually be separated 
by the well-developed mandibles from such Ponerine as have no constriction behind 
the postpetiole. The clypeus protruding between the frontal carinz is a good char- 
acter by which to separate them from the male Formicinz with a similar venation. 

Nympus never enclosed in a cocoon. 

The anatomy of the gizzard or proventriculus is very important for 
the taxonomy of this subfamily; for a description of this organ the 
student is referred to the writings of Forel' and Emery.* 

The larve are fed with liquid food, almost always of vegetable origin, 
regurgitated by the workers; the Aztece are mostly insectivorous. All 
the workers possess anal glands, the secretion of which hardens on ex- 
posure to the air, becomes sticky, and has a peculiar, often unpleasant 
odor like that of rotten cocoanuts or rancid butter; it is used as a means 
of protection against other insects. The habits are rather varied; many 
species are inconspicuous, shy, and live in small colonies under bark of 
trees or in dead wood. In the Australian Leptomyrmex the worker can 
store vegetable liquids in its much inflated crop (honey ants). Several 
species of Iridomyrmex, Azteca, and Engramma inhabit the cavities of 
various myrmecophytic plants, and are undoubtedly adapted to this 
peculiar form of symbiosis. Other species of Aztecx build carton nests, 
often of large size, which may be free, attached to branches or trunks of 
trees, or may be placed inside cavities; certain species are associated 
with epiphytes which cover their carton nests; according to Ule, these 
“gardening ants”’ carry soil and seeds of these epiphytes in the branches 

of the trees. 

The Argentine ant, Iridomyrmex humilis (Mayr), is one of the most 
troublesome pests of tropical and subtropical countries. Its original 
home was South America, whence it has recently spread through a large 
part of the globe. It is sometimes found in hothouses of temperate 
regions. In the Ethiopian Region it has thus far been recorded from 

‘Forel, 1878, ‘ Anatomie du gésier des fourmis,’ Bull. Soc. Vaudoise Sc. Nat., XV, pp. 339-362, PI. 
1. 
?Emery, 1888, ‘Ueber den sogenannten Kaumagen einiger Ameisen,’ Zeitschr. Wiss. Zool., XLVI, 

pe oe Pls. xXviI-xxrx; 1912, ‘Genera Insectorum, Dolichodering,’ pp. 4-5. See also Wm. M: 
eeler, 1910, * Ants,” pp. 33-35. 

XXII 
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| Afri ! its appearance is said to date from the time of 
Ss ast Boer War, when it was probably introduced with forage (Arnold). 
eee pone hoes near Cape Town; it is also very injurious 
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Map 31. Distribution of the genus Engramma. 

Encramma Fore! 

os BM, viksbad is Filion. 
_ Worker small, monomorphic, with the head more or less excised behind and the 

anterior border of the clypeus semicircularly notched in the middle and posteriorly 
__ extending back between the short but widely separated frontal carina. Maxillary 
oleae labial ra ards peat Antenne 12-jointed, with long first and last 

funicular joints. Gizzard with narrow, separated, anchor-like sepals. Gaster large, 
ip semen negment overlying the petiole; anus terminal or subterminal. 
 Femaxe larger than the worker; its fore wings with a discoidal, one cubital and 

- w elosed radial cel, 

3 5 ‘ ‘See the references given under this species in the catalogue of Ethiopian ants. 

an Oe 
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MALe as small as the worker, with 4-jointed labial and 5-jointed maxillary palpi. 

Antennsz long, filiform, 13-jointed, the scape as long as the first and second funicular 
joints together. Mandibles large, denticulate, decussating. Mesonotum not over- 
arching the pronotum. Wings as in the female. } 

This genus has been known only since 1910 and comprises six 
described species. It has a very narrow range, being confined to equa- 
torial Africa and in all probability to the forest regions (Map 31). Most 
of the species evidently live in the cavities of myrmecophytes. At least 
one, however, lives in the ground (wolfi) and another, zimmeri subspecies 
okiavoénsis of the Congo, is said to inhabit “a large pale gray nest, soft, 
woven and mixed with fine vegetable matter and applied to the trunk of 
a tree.”’ 

The workers of the previously known and of three new species 
described below may be separated by means of the following table. 

1. Mesoépinotal constriction very deep and long, so that the thorax is halteriform ; 
epinotum with a pair of denticles above........ denticulatum, new species. 

Mesoépinotal constriction only moderately deep, acute; epinotum without 
Gomtiches. «0 dicais< «6s p'e oy «ao hat ee aelinn + 02s 0 v's bao .0cin denn 2. 

2. Body long and slender; head and thorax opaque; antennal scapes extending at 
least one-fifth their length beyond the occipital border................ 3. 

Body more thickset; head and thorax shining; antennal scapes shorter... . . . 4. 

3. Seapes surpassing the occiput by one-fifth their length; clypeal notch very pS 
and deep and the median border behind it with a small 

sion; all the funicular joints twice as long as broad; color black, with easel 
SEOMUAGAS |. < « v Kanon Rabe de Re hones tne tga cane -wolfi Forel. 

Scapes surpassing the occiput by about one-fourth their length; clypeal notch 
broad and shallow, the median border without an impression; funicular 
joints shorter; color yellowish" red, gaster black, its segments narrowly 
ordered. with Omow:. =.<<. 27s set eke ca oot zimmeri Forel. 

4. Eyes very large, nearly one-third as long as the sides of the head.. .ilgi Forel. 

Byes much smaller... 1. ¢. cosdses wince eas ss ys 6as voce ee vss ewan 5, 

5. Head, without the mandibles, as broad as long, deeply excavated behind. . . . . . 6. 

Head longer than broad, feebly excavated behind.......................- 8. 

6. Antennal scapes slightly surpassing the occipital border; funicular joints 2 to 

7 slightly longer than broad; base of epinotum nearly as long as the declivity, 
horizontal; pilosity well developed ai 5 a 5 5) i tae lujz Forel. 

Antennal scapes not reaching the occipital border; funicular joints 2 to 7 broader 
than long; base of epinotum much shorter than the declivity, sloping 
forward; pilosity less abundant. 6. .564.0 <0. c-s0s00+ cen Hae + 

7.-:Beown; length 2.25.00 3: aaiiicisces suey sate bak ors de ks gnae laurenti Emery. 
Dull yellow, with brown gaster; smaller, length 1.8 to 2.2 mm.... .kohli Forel. 

8. Antennal scapes reaching the occipital border; funicular joints 2 to 7 broader 

than long; epinotum evenly rounded, without distinct base and deelivity. 
griseopubens, new species. 
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! aie Nick eek Uhide length beyond the occipital 
order; funicular joints all distinctly longer than broad; epinotum with 

yaa ‘short base sloping forward and long, flat declivity, sloping backward. 
“ ss Be tly gowdeyi, new species. 

6 
Fig. 48. Engramma kohli Forel. Worker. a, head from 

above; 6, thorax and petiole in profile. — 

Engramma kohli Fore! 

Text Figure 48 

Viapt 8, Q@ (Lang and Chapin); Lubutu to Kirundu, 8; Tshopo 
near Stanleyville, $ (J. Bequaert). The specimens ‘cin Niapu 
taken in the leaf ascidie of Scaphopetalum Thonneri De Wildeman 
rand (see Part IV); those from Lubutu to Kirundu in the 

ar structures of Cola Laurentii De Wildeman (see Part IV); 
those from the Tshopo River were found nesting in the stem swellings 
hairy Plectronia (species A, see Part IV). The type speci- 

is of the species were also taken by Father Kohl “in myrme- 
plants”’ at St. Gabriel, near Stanleyville. 

: ‘ ‘ b 

Fig. 49. Engramma lujx Forel. Worker. a, head from above; 6, 
thorax and petiole in profile. 

4 Roe. Engramma luj# Forel 
pe ‘Text Figure 49 
oe A single worker of this species was found among the numerous speci- 
mens of the preceding species and was taken in the leaf-pouches of 

um Thonneri at Niapu. I have compared it with a cotype of 
— from Prof. Forel and = in the accompanying 



Dae iN gm! 

204 Bulletin American Museum oj Natural History {Vol. XLV 

Engramma wolfi Forel 

Text Figure 50 

Akenge, 8, 2; Ngayu, 8; Medje, 8 (Lang and Chapin); Walikale 
to Lubutu, 9, o (J. Bouasit): 

Femae (undescribed) .— 

Length 4.6 to 5 mm. 
Very similar to the worker. Head scarcely excavated behind. Eyes about two- 

fifths as long as the sides of the head. Clypeal border each side of the notch flattened 
and angularly projecting. Head and thorax a little more finely punctate and therefore 
a little more shining than in the worker. Epinotum feebly convex, sloping, without 

Fig. 50. Engramma wolfi Forel. a, head of male; b, head of 

worker; c, thorax and petiole of worker in profile; d, fore wing of 

female; ¢, antenna of male. 

distinct base and declivity. Dark brown; mandibles, antenne and wing-insertions _ 
pale brown; legs, including the coxw, white, with a dark brown band around each 
femur and the tips of the hind cox of the same color. Wings grayish hyaline, with 
pale brown veins and pterostigma. 

Mate (undescribed).— 
Length nearly 3 mm. 

Head through the eyes as broad as long. Eyes and ocelli large. Mandibles well 
developed, decussating, with long, very finely and evenly denticulate apical borders. 
Clypeus short, with nearly straight, entire anterior border. Antenne long and slender; 

rs A nd 

er 
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wand al joints excep the frst funicular, cylindrica the latter as broad as long 
broader than the succeeding joints. Thorax short, not broader than the head; 

; ~oenennewanl broader than long, not overhanging the pronotum. Epinotum slop- 

(lane papel Petiole with more distinct trace of the node 
ae anterior end than in the worker. Genitalia moderately large, exserted. Legs 
eee venetnon on int the female: 

2 and pilosity much as in the female, the hairs and pubescence being 

very sparse and short, the former apparent only on the mouth-perts and tp of the 

= hace 

¢ hileck brown; front of head and three large spots on the mesonotum pale rusty 
mn; mandibles pale yellowish; scapes, first funicular joint, and legs, including the 

, sordid white; the femora without brown bands. Wings and their veins a little 

he ate: id eeecimens am Akenge, Ngayu, and Medje (a female and four 
__ workers) were taken from the stomachs of toads (Bufo polycercus, super- 

ciliaris, and funereus), those from Walikale at lights. Kohl took the 
__ workers from which Forel described the species in the virgin forest in the 
mm ground among rotten leaves. This habit accounts for the occurrence of 

_ specimens in the toads’ stomachs. 

Engramma denticulatum, new species 

Text Figure 51 
- Worxer.— 
q Length 2.6 mm. 
F Head subhexagonal, a little longer than broad and slightly broader behind 
_ than in front, with the sides subangulate in the middle and the posterior border 
_ feebly concave. Eyes moderately large, near the middle of the sides. Mandibles 

rather small, convex, with three large apical and several small basal teeth. Clypeal 
notch small, semicircular, less than one-fifth as long as the anterior border, with sharp 

__ gorners. Frontal area indistinct; frontal groove obsolete. Antennal scapes extend- 
__ ing somewhat farther than their greatest diameter beyond the posterior corners of 
the head; first funicular joint as long as the two succeeding joints together; joints 
_ - 2to 7 about one and one-half times as long as broad, joints 8 to 10 slightly longer than 
broad. Thorax long, with very deep and broad mesoépinotal constriction so that it 

is dumb-bell-shaped, the pronotum and mesonotum convex and hemispherical above, 
the impression bearing the prominent metathoracic spiracles, the epinotum high and 



206 Bulletin American Museum of Natural History [Vol. XLV 

convex like the promesonotum, with two blunt denticles and prominent spiracles. 
Petiole stout, through the distinct node-like thickening at its anterior end nearly half 
as high as long. Gaster shaped as in the other species of the genus, with the first 
segment overlying the petiole; anus terminal. 

Shining; head and clypeus finely but distinctly longitudinally aciculate; man- 
dibles smooth, with coarse, scattered punctures; pronotum finely and indistinctly 
punctate; meso- and epinotum opaque, densely and rather coarsely punctate; gaster 
finely reticulate. 

Pilosity and pubescence very sparse, the latter distinct only on the appendages. 

Deep castaneous, nearly black; apical portions of mandibles, bases of anee, 
terminal tarsal joints and petiole yellowish. 

Described from two specimens taken by Lang and Chapin between 
Lukolela and Basoko on fire-wood. Two imperfectly preserved specimens 
were taken by Bequaert at Masaki, between Masisi and Walikale, from 
the caulinary swellings of a Cuviera (probably C. angolensis; Part TV). — 

This is a very strongly marked species on account of the peculiar 
shape of the thorax, the two denticles of the epinotum, and the ees 
sculpture of the head and thorax. 

Fig.52. Engrammagriseopubens, new species. Worker. a, 

head from above; b , thorax and petiole in profile. 

Engramma griseopubens, new species 

Text Figure 52 : 
WorKER.— 
Length 2.7 mm. 

Head without the mandibles slightly longer than broad, much broader: behind 
than in front, with somewhat angularly excised posterior border and feebly convex 

sides. Eyes small and flat, in front of the middle of the head. Mandibles rather large, 
convex, their long apical margins with numerous crowded denticles. Clypeal notch 
semicircular, about one-fifth as broad as the anterior margin. Frontal carine some+ 
what closer together than to the lateral margins of the head. Frontal area and 
groove obsolete. Antenn rather slender, scapes not reaching to the posterior corners 
of the head; first funicular joint twice as long as broad, remaining joints except the 
last, as broad as long. Thorax with sharply marked promesonotal and mesoépinotal 

sutures, the pro- and mesonotum forming a hemispherical mass, the latter circular, 
the humeri rounded; the mesoépinotal constriction moderately deep, acute; thé 
epinotum lower than the promesonotum, only a little longer than the mesonotum, 
broader than long, in profile rather convex, sloping, without distinct base and declivity. 
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, elliptical, with its anterior border thickened above as the 
First gastric segment overlying the petiole as in the other species 

of ; anus nearly terminal. Legs rather slender. 

_ Shining; whole body very finely and uniformly punctate. 
Hairs absent, except on the mandibles and tip of the gaster, where they are very 

| -Pubeacence gray, short and fine, rather abundant, uniformly covering the 
body, but not concealing the surface. 

sk; mandibles, sides of clypeus, cheeks and gula brown. 

pes “ ibed from a single specimen taken by Lang and Chapin on 
d between Lukolela and Basoko. This species is quite distinct 

e node. 

. species, though not from the (ideo: may be most con- 
tly described in this place. 

Fig. 53. Engramma gowdeyi, new species. Worker. a, 

head from above; 6, thorax and petiole in profile. 
eter 

etme ei 
ao i: 2 -, 

er; Engramma gowdeyi, new species 

ae Text Figure 53 
— Worker.— 
ss Length 2.4 to 2.7 mm. 

- Head without the mandibles distinctly longer than broad, broader behind than in 
front, with feebly concave posterior border and feebly convex sides. Eyes flat, in 
front of the middle of the head, about one-fifth as long as its sides. Mandibles convex, 
with about a dozen even, crowded teeth. Clypeal notch about one-fourth the length 
of the anterior border, broader than deep, with sharp, slightly produced corners. 
Posterior clypeal border distinct; frontal area and groove obsolete; frontal carine 

nearer to the sides of the head than to each other. Antennal scapes extending about 
one-sixth their length beyond the occipital border; funicular joints 2 to 10 perceptibly 

longer than broad. Thorax short, seen from above with distinctly angular humeri; 
__ promesonotal and mesoépinotal sutures distinct; pro- and mesonotum moderately 
__ eonvex, the latter broadly elliptical, slightly broader than long; mesoépinotal con- 

striction rather deep, acute; epinotum as long as broad, broader behind than in front, 
in profile with a short base, rising rather steeply from the mesoépinotal suture, one- 
fourth as long as the flat, backwardly sloping declivity. Petiole elliptical, flat, its 
node obsolete. Gaster rather voluminous, its first segment overlying the petiole; 
anus terminal. Legs rather slender. 

Shining; very finely and uniformly punctate. 
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Hairs sparse, blackish, erect, rather coarse, present on the clypeus, vertex, pro-, 
meso-, and epinotum, and all the segments of the gaster. Pubescence grayish, short 

and fine, rather abundant, covering the whole body but not concealing the shining 

surface. 
Castaneous brown; thorax and anterior portion of head paler; mandibles, in- 

sertions of antenns, funiculi, tarsi, and articulations of legs yellowish brown. 

Described from numerous specimens taken by Mr. C. C. Gowdey at 
Kampala, Uganda. [| at first supposed this form to be Z. ilgi subspecies 
stygium Santschi, described fr6m British East Africa, but careful perusal 
of the description shows that it is quite distinct. — 
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Map 32. Distribution of the genus Tapinoma. 

Tapinoma Firster 

WokrKER small, monomorphic, with 4-jointed labial and 6-jointed maxillary palpi, 

multidenticulate mandibles, 12-jointed antenne and entire or medially more or less 
emarginate clypeus. The node is reduced to an anterior thickening of the depressed 
or flattened petiole which is overlain by the first gastric segment; anus usually in- 
ferior. Gizzard short, calyx usually not divided into distinct sepals, feebly convex, 
covered with fine hairs, with the bulb almost exposed when viewed from the side. _ 

The FeMALe is usually considerably larger than the male. The anterior wings 
have a single cubital cell, rarely two, and the discoidal cell is often lacking. 

The MALE is commonly as small as the worker and has well-developed denticulate 
mandibles. Antenne filiform, with long scape, usually surpassing the posterior border 
of the head and as long as the three first funicular joints together. Thorax stout; 
mesonotum not overhanging the pronotum. Genital appendages voluminous, the 
stipes with a large squamula and its free portion of variable shape. Wings as in the 
female, but the discoidal cell is often lacking in the smaller species. 
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" PGolouies of Tapinoma are usually populous and live in the ground or 
a ‘in the cavities of plants. The workers are timid and emit from their anal 
glands a strong odor like that of rancid butter (‘‘ Tapinoma-odor’’). 
a ‘The genus is cosmopolitan and in the Nearctic Region reaches to rather 
high latitudes and altitudes (Map 32). One of the species, Tapinoma 
__ melanocephalum, has been widely distributed by commerce throughout 
a the tropics of both hemispheres. It is often a pest in shops andis known 

_ in Cuba as the “hormiga bottegaria.” 

_ Tapinoma luridum Emery subspecies longiceps, new subspecies 

_ Worxer.—2.5 to 3 mm. Larger than the typical form and the subspecies 
connexum Santschi and differing also in the following characters. The head is longer, 
narrower behind and the posterior border is straight, not convex, as figured by 
Santschi for connerum, nor concave, as described by Emery for the type. The anterior 

elypeal border is straight in the middle, not feebly notched, and the scapes surpass 
the occipital border by nearly a third of their length. The eyes are decidedly smaller 
than in either of the other forms of the species. The thorax and petiole agree with 
Santschi’s figure of connerum. The body is uniformly lustrous or moderately shining, 
the pilosity as described by Emery for the type, the pubescence exceedingly fine so 
that it somewhat dims the shining surface. The color is uniformly brown, except the 
tarsi, which are pale brownish yellow. 

Described from numerous specimens found by Lang, Chapin, and 
Bequaert nesting in a deserted carton termitarium on a tree on the 
forested bank of the Congo River at Zambi. This form is so distinct that 
it may prove to be an independent species. 

TECHNOMYRMEX Mayr 

Allied to Tapinoma and distinguished by the peculiar structure of the gizzard, 
the calyx of which is covered with small clear spots apparently representing thin areas 
in the chitin. The anus is terminal in the worKER and FEMALE. The former is small 
and monomorphic, the latter but little larger. The anterior wings have two closed 
eubital cells and a discoidal cell. 

The mae has a short antennal scape, not longer than the two first joints of the 
funiculus. Wings like those of the female, but with the cubital vein more or less 
interrupted near the second cubital cell. In one species, 7’. albipes, both apterous and 
winged males are known to occur. 

The genus is confined to the Old World tropics, ranging over the 
Ethiopian, Indomalayan, Papuan, and Australian Regions (Map 33). 
Some of the species nest in the ground, others make small carton nests 
on the bark of trees. 7. albipes is being rapidly disseminated in the 
tropics by commerce and sometimes occurs in hothouses in temperate 

regions. 
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Technomyrmex nigriventris Santschi 

Two workers taken by J. Bequaert at Thysville “beneath decaying 
leaves on the soil of a patch of forest.” 

Formicine 

(Camponotine of authors) 

Worker monomorphic or more or less polymorphic, only in a few cases with 
pronounced dimorphism (Dimorphomyrmer). Frontal caring often feebly developed 
and the clypeus is only exceptionally produced between them (Dimorphomyrmez, 

Gesomyrmex); even then, it is not properly wedged in. Antenne 8- to 12-jointed, 
usually long and filiform; the funiculus rarely with a feeble 4- or 5-jointed club. 
Abdominal pedicel always formed by one segment, the petiole, which is usually 
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Map 33. Distribution of the genus Technomyrmez. 

seale-like; there is never a trace of constriction between the second and third ab- 
dominal segments and the stridulatory organ is also lacking at the base of the third 
segment. Sting vestigial; the poison-glands are converted into a cushion of convolu- 
tions (Forel's pulviniferous vesicle) ; the sting forms merely the sustentacular apparatus 
for the orifice of this poison vesicle. The ejaculation of the poison can in certain genera ~ 
(Formica) be effected with great force. Orifice of the cloaca always circular and 
terminal, ciliated round the margin. 

FeMALE always winged and similar to the worker, though of much larger size. 

MALE winged, with thr genitalia always exserted. 
The venation of the wings is more or less reduced, often considerably so. In its 

most primitive stage there is still one cubital, a closed radial, and a closed discoidal 
cell; but there is no intercubitus, the radius and cubitus being confluent over 4 part 
of their course (Formica-type). Reduction has usually started by the disappearance of 
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. the recurrent vein, ae Mists no discoidal cell (Camponotus, cophylla). An inter- 
- eubitus is only rarely present and then very short (Myrmoteras, which has the most 

‘ Den venation of this subfamily). 
= Nympas usually enclosed in cocoons; but there are some exceptions ((co- 

ee - phll, Prenolepis). 
me bet The members of this subfamily are morphologically the most highly 
— develc of all ants; this is also true for their ethological peculiarities. 

o t only are their habits very diverse, but they show the most specialized 
_ form of mental and social behavior. The diet is in large part vege- 

P See and these ants show great predilection for sugary substances, 
_ which are sometimes stored in a special, replete form of worker (honey 
a ants: Melophorus, Myrmecocystus, certain Plagiolepis, etc.). The species 
s of Ecophylla and certain Polyrhachis and Camponotus build silk nests in 
leaves, using their larve as silk-producing shuttles. Moreover, the nest- 
co . ing habits i in this subfamily are very varied. Certain species of Formica 
and Polyergus are slave-makers; the species of Polyergus are true 
s social parasites of Formica, entirely dependent upon their slaves, but the 
__ worker caste is still present. 

¢ PLaGioLeris Mayr 

Worker medium-sized to very small, monomorphic or feebly polymorphic. 
_  Mandibles rather narrow, with oblique, usually 5-toothed, apical borders. Clypeus 

large, convex, carinate or subcarinate, lozenge-shaped, its anterior border arched and 
somewhat over the bases of the mandibles. Maxillary palpi 6-jointed, 

labial palpi 4-jointed. Frontal carine short, subparallel, rather far apart. Frontal 
area poorly defined. Antenne 11-jointed, inserted very near the clypeal suture, the 
_ funiculi slender, gradually thickened towards their tips, the first joint long, the re- 
maining joints gradually lengthening distally, the terminal joint elongate. Eyes 

moderately large and flat, placed in front of the middle of the head. Ocelli usually 
_ absent. Thorax short, more or less constricted in the mesonotal region, the epinotum 
simple and unarmed. Petiole with its scale anteriorly inclined, its superior border 
_ entire. Gaster rather voluminous, elliptical. Legs slender. Gizzard with the calyx 
strongly reflexed, parasol-shaped. 

Femate much larger than the worker. Head small, thorax and gaster massive, 
___ the mesonotum somewhat flattened above, the gaster elliptical. Antenne 11-jointed. 
Wings long, with one cubital cell and usually without a discoidal cell. 
a MAL somewhat smaller than the female. Mandibles acutely toothed. Frontal 
area large. Antenn# 12-jointed, with long scapes; funiculi with elongate first joint. 
Thorax voluminous, mesonotum large, flattened above, covering the small pronotum. 
_ Petiole as in the female. External genital valves large, rounded. Wings as in the 
female. 

4 Pur enclosed in cocoons. 

: This genus is peculiar to the warmer parts of the Old World (Maps 
_ $4 and 35) and is represented by the largest and most numerous species 

in the Ethiopian Region. Two of the latter, P. custodiens and stein- 
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Map 34. Distribution of the genus Plagiolepis. 
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Map 35. Distribution of the subgenus Anacantholepis (crossed area) of Plagiolepie and of the 
allied genus Stigmacros (dotted area) 
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‘ eee : . 
ri, resemble our northern species of Formica in stature and structure. 
ngle aaa species, P. longipes (Jerdon), has been widely. 
ibuted by commerce in the Old World tropics and has also gained a 
ng in Mexico. Another species, P. nuptialis Santschi, recently dis- 

1 by Dr. Hans Brauns in the Cape Province, is parasitic on P. 
(vide infra). So far as known, the species of Plagiolepis nest 

exception of P. mediorufa, which inhabits plant-cavities. 
Santschi has recently separated the genus into three subgenera: 

: is, sensu stricto, ia eaaere and Anoplolepis, on the struc- 

we Plagiolepis mediorufa (Forel) 
ee aa workers from Stanleyville (Lang and Chapin), taken from 
: renal of Cola Laurentii. This form was originally described 

_ as a simple variety of the Palearctic P. pygmxa (Latreille), from speci- 
_ mens taken by Kohl “dans une plante myrmécophile,” near Stanley- 
ville. It should, in my opinion, be regarded as a distinct species on 
account of its peculiar habitat, for pygmza nests in the soil under stones. 
Moreover, the worker mediorufa is decidedly smaller, with much shorter 
_ antenne, the median funicular joints especially being distinctly shorter 
than long, whereas in pygmza they are longer than broad. The head is 
e- proportionally smaller and narrower, with more rounded sides and with 
q the occipital border straight or slightly convex, not concave as in pygmza. 

Plagiolepis (Anoplolepis) custodiens (I. Smith) 

Plate XIX, Figures 1 and 2 

_ Banana, 8, 2, o’; San Antonio, § (Lang and Chapin). 
At Banana this species was found nesting in flat craters in the 

_ pure sand of the sea-beach (Pl. XTX, figs. 1 and 2). According to a note 
by Mr. Lang, “the ants were found very near the water, where the sand 
was moved by the wind or even inundated by the breakers. Only a slight 
_ excavation, marking the entrance of the nest, was visible, and it was 
difficult to trace out the galleries. These ants carry particles of sand 
_ considerable distances, sometimes two or three feet from the nest- 
_ entrances. They work during the day-time and retreat into their nests 

_ when disturbed.” 
____ P.. custodiens has been previously taken in Banana by Busschodts 
and in Angola by Silvestri, and is well known from other parts of the 

Ethiopian Region as far north as Abyssinia and as far south as the Cape. 
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It is the host of P. nuptialis Santschi, which was discovered by Dr. 
Brauns at Willowmore, Cape Province. Up to the present time only 
males of this ant have been taken. Dr. Brauns, who sent me a series of 
them, writes me March 24, 1920, as follows: “I am well aware of the 
interest attaching to the parasitic habits of P. nuptialis. Hitherto I 
have been unable to discover the female, but hope to unearth it eventu- 
ally: The males always come out of the nests of P. custodiens and most | 
years are not uncommon at Willowmore. I also found the male flying 
in numerous swarms over the Keurbooms River on the coast, near | 
Plettenberg Bay, during a rain-storm, but could nowhere find them in 
copula with females. Perhaps the female is unable to fly! The males 
often remain for months at a time in the custodiens nests before swarm- 
ing, which occurs only during a shower. The nests of P. custodiens and 
steingréveri are frequently close together, but the latter does not harbor 
nuptialis, though both species usually have the same myrmecophiles. 
At Willowmore steingréveri is showing a tendency to displace custodiens.” 
It would seem from Dr. Brauns’ observations that nuptialis, like the 
North American species of Epecus, Sympheidole, and Epipheidole, must 
be a workerless parasite. 

Plagiolepis (Anoplolepis) tenella Santschi 

Niapu, 8; Bafwasende, 8; Garamba, 8, co; Akenge, 8; Medie, 8 
(Lang and Chapin). The specimens from Akenge and Medje were taken 
from the stomachs of toads (Bufo funereus and polycercus) and two males 
from Garamba from the stomach of a Bufo regularis. The Niapu speci- 
mens were found running about on the ground in the clearing of a native 
village. 

The female of this species was mentioned by Forel from specimens 4 
found in the stomach of a pangolin (Manis temmincki) from the Lower 4 

Congo, but was not described. The hitherto undescribed male measures 
about 5mm. The wings are long (6mm.). The head is only about half 
as broad as the thorax, broader through the eyes than long, with small, 
acutely 5-toothed mandibles. Color, sculpture and pilosity as in the 
worker, but the head is dark brown behind and the thorax is more shin- _ 
ing, with three obscure, brownish, longitudinal blotches on the mesonotum. 

ee 

ACANTHOLEPIS Mayr 

Worker small, monomorphic. Head subquadrate, rounded laterally and 
posteriorly. Mandibles with oblique, dentate apical borders. Clypeus broad and 
high, carinate or subcarinate. Clypeal and antennary fovee confluent. Frontal area 
small but distinct, triangular. Frontal carine subparallel, short, rather far apart. . 
Maxillary palpi 6-jointed, labial palpi 4-jointed. Antenne 11-jointed, inserted close { 
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to the elypeal suture; scapes long, funiculi slender, not thickened distally. Eyes 
moderately large, ocelli distinct, rather far apart. Thorax constricted at the meso- 
notum, the pronotum broad and usually convex anteriorly, somewhat compressed 

posteriorly; promesonotal and mesoépinotal sutures distinct; epinotum more or less 
__ swollen and obtusely dentate on each side. Petiolar scale bidentate or more or less 
excised above. Gaster broadly oval, with rather pointed tip. Legs slender. Gizzard 
.. much like that of Plagiolepis. 
____ Femaxe larger than the worker. Head resembling that of the worker but broad- 
. SD oeal Gibind. Thorax robust, mesonotum large, gibbous in front where it overhangs 
em cbecely longitudinally carinate in the middle as is also the scutellum. 

unarmed or bluntly dentate. Wings with a single cubital cell and usually 

a discoidal cell. 
Mate scarcely larger than the worker and resembling that caste in the shape of 

© aiead. Eyes large, cheeks ‘very short. Antenne 12-jointed; scapes long and 

em funiculi filiform, all the joints elongate, the first shorter than the two fol- 
: bape: together. Thorax massive, about as broad as high; epinotum oblique, un- 
armed; mesonotum slightly convex but not subcarinate. Petiolar scale inclined for- 
ward, its upper border entire. External genital valves small, elongate, triangular. 

- Like Plagiolepis, the genus Acantholepis is confined to the warm 
pase of the Old World, one species, A. frauenfeldi (Mayr), occurring as 
far north as southern Europe, Syria, and Persia. In Australia the genus 
is represented by a peculiar group of species, Stigmacros, which Forel 
regards as a subgenus but which, I am inclined to believe, should be 
raised to generic rank. The colonies of Acantholepis are moderately 
populous and usually nest in the ground, under stones, or in the fissures 
of rocks, rarely in the cavities of plants. 

Acantholepis capensis Mayr variety anceps Forel 

5 Stanleyville, 8; Medje, 8 (Lang and Chapin). Numerous speci- 
mens. This variety is close to the subspecies depilis, having sparse, 

short, whitish pilosity. In shape the epinotum and scale, as Forel re- 
marks, approach those of the subspecies simplex Forel. The variety was 

_ originally described from specimens taken by Kohl in the Belgian Congo, 
_ probably near Stanleyville. According to a note by Mr. Lang, this ant 
_ makes tiny craters in the soil after the rain. The colonies seem to be 
_ rather small, judging from the few workers seen outside the nests. 

Acantholepis capensis variety guineensis Mayr 

| A single worker from Thysville (Lang and Chapin) appears to be- 
long to this variety, which is not black, like the other forms of the 
species, but reddish brown. The hairs are yellowish. It was originally 
described from the Gold Coast. 

q 
s 
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Acantholepis capensis variety validiuscula Emery 

Thysville, 8 (J. Bequaert, Lang and Chapin). Five opeavanian” 
This variety is decidedly larger and more robust than the typical 
capensis, with abundant, erect, dark brown pilosity. It seems to have a 
wide distribution, since it is known from Abyssinia, the Congo, Rhodesia, 
and Cape Province. o 

Acantholepis capensis subspecies canescens (Emery)  — 

Thysville, 8 (J. Bequaert); Avakubi, 8 (Lang and Chapin). A 
form with long, white pilosity and abundant pubescence, distributed 
throughout the Ethiopian Region. A note by Mr. Lang states that 
“these small ants had their nest in the dirt which had accumulated at 
the bases of the cut leaves on the stem of an oil palm. They were numer- 
ous and travelled continually up and down, one by one, without forming 
a regular file. There were numerous nests along the trunk of the palm, 
but all of them were situated in the higher portion of the hollowed, partly 
decomposed stumps of the leaf-stalks, which had been cut off for some 
time. These hollows had evidently been made by the ants themselves.” 

Acantholepis capensis subspecies canescens variety cacozela Santschi- 

Faradje, 8 (Lang and Chapin). Four workers taken from the hol- 
low stems of an unidentified plant belonging to the family Melasto- 
macewe (Dissotis). This variety has longer hairs than the typical 
canescens and the petiolar scale is thickened at the summit, with scarcely 
excised border. 

Acantholepis carbonaria Emery 

Two workers from Banana (Lang and Chapin), without further 
data. This opaque species, originally described from Somaliland, hes 
also been previously taken in the Belgian Congo. 

PRENOLEPIS Mayr 

Worker small to very small, monomorphic, the body, legs, and scapes usually 

beset with sparse, coarse, erect, blunt hairs. Head rounded subrectangular or sub- 

elliptical, with rather narrow, dentate mandibles, their apical borders oblique. i 
peus large, convex, its anterior border entire or sinuately emarginate in the middle, 
not or scarcely produced over the bases of the mandibles. Frontal carine very short 
and straight; frontal area poorly defined. Antennary and clypeal fosse not confluent. 

Maxillary palpi 6-jointed; labial palpi 4-jointed. Antennz 12-jointed, inserted near 
the posterior angles of the clypeus; scapes elongate, funiculi filiform or slightly thiek- 
ened distally. Eyes moderately large; ocelli absent. Thorax short, more or less 

constricted in the mesonotal region. In some species the mesonotum is elongate and 
subcylindrical. Promesonotal and mesoépinotal sutures distinct. Epinotum more 0, 

s 

k 

] 
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convex above, unarmed. Petiole with an anteroposteriorly compressed scale, 

sh is inclined forward. Gaster oval, convex in front, where the first segment covers 

etiole, the tip pointed. Legsslender. Gizzard long and narrow, its calyx straight 
base, with the sepals reflected at their anterior tips. __ 

Femate decidedly larger than the worker. Head proportionally small; thorax and 
‘massive; pronotum short, vertical; mesonotum broad, flattened, with distinct 

upsidal furrows; scutellum convex, often longitudinally impressed in the middle. 
with a single cubital cell; discoidal cell present or lacking. 
[aLe scarcely larger than the worker. Head resembling that of the worker and 

ale. Mandibles usually edentate. Antenne 13-jointed; scapes rather long; 
culi filiform. Petiolar node thick. Genital valves rather small and narrow, 
‘ing conside ably in the details of their structure in different species. Wings asin - 

The Pure are not enclosed in cocoons. 

This genus is cosmopolitan, but most abundantly represented in the 

und in small craters or under stones and usually form only moderately 
lous colonies. They are timid, harmless ants of little or no economic 

npo! . Emery has divided the genus into three subgenera: Preno- 
epis, sensu stricto, Euprenolepis, and Nylanderia, the last containing the 
reat majority of the species. 

om Prenolepis (Nylanderia) longicornis (Latreille) 

 $Stanleyville, 8, 9; Zambi, $, 9 (Lang and Chapin). Numerous 
specimens showing some variation in color. The forms with paler work- 
ers might be assigned to Forel’s variety hagemanni, originally described 
from Boma, in the Belgian Congo, but of the few distinguishing char- 
acters mentioned by the Swiss myrmecologist, the whiteness of the hairs 
s noticeable in all the longicornis workers I have seen from various parts 
the world and the body color varies even in the same colony. These 

facts and a study of a cotype of hagemanni received from Prof. Forel 
convince me that the name should be relegated to the synonymy. Forel 

believed that his hagemanni might be the worker of Emery’s P. wael- 

broecki, described from female and male specimens, but the females ac- 
eompanying pale longicornis workers from Stanleyville and Zambi are 
the same as those accompanying darker workers from other localities in 
‘the East Indies and tropical America and do not agree with Emery’s 

description of the waelbroecki female, which is larger, ferruginous instead 
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of dark brown, more hairy, with a much broader head, larger eyes and 

shorter antennal scapes. 

Prenolepis (Nylanderia) vividula (Nylander) 

Niapu, 8, 9 (Lang and Chapin). Although this species is being 

rapidly disseminated by commerce throughout the tropics of both 
hemispheres and has long been known to occur in northern hothouses, 
it has not before been recorded from the Ethiopian Region. The workers 
before me are a little darker than typical specimens, but the differences 
are too insignificant to justify a new varietal name. 
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Map 36. Distribution of the genus Pseudolasius. 

Psgupotasius Hmery 
Worker small, polymorphic, the head of the major being large and differently 

shaped from that of the minor., Mandibles well developed, with oblique apical borders 

furnished with 5 to 6, more rarely with 7 to 8 teeth of different sizes. Clypeus large, 
convex, and more or less carinate in the middle, its anterior border projecting some- 
what over the bases of the mandibles. Frontal area indistinct, triangular; frontal 
carine short, subparallel, rather widely separated; frontal groove indicated. Clypeal 
and antennary fosse confluent. Head of major worker cordate or subrectangular, 
deeply emarginate posteriorly; in the minor worker much less deeply concave behind. 
Eyes small to very small, rarely completely lacking; ocelli absent. Antenna» 12- 
jointed, inserted near the clypeal suture; funiculi filiform, slightly thickened towards 
their tips. Thorax short, stout; promesonotal and mesoépinotal sutures distinct; 
pro- and mesonotum convex above, mesonotum impressed; epinotum short, unarmed, 
with short base and long sloping declivity. Petiolar scale suberect or inclined forward, 
its apical border emarginate or entire. Gaster short, elliptical. Legs moderately long 
and stout. 

See se a ee oe 
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____ Femaue considerably larger than the worker. Head similar to that of the worker 
____ major but broader behind, with well-developed eyes and antenne. Thorax broader 
than the head, the mesonotum flattened above, the pronotum short and vertical. 
Wings long and ample, with a single large cubital and no discoidal cell. 

Mate as small as the worker and of a similar color. Mandibles dentate. Eyes 
___ and ocelli large. Antenne 13-jointed; scapes long, funiculi filiform, all their joints 
__ longer than broad. Thorax similar to that of the female; gaster more slender; 
___ external genital appendages rather narrow, hairy. Wings long and broad; venation 

_ as in the female. 
_-_-__ Until recently these ants were supposed to be peculiar to the Indo- 
_ malayan Region, but Forel has described a species from Australia and 

Santschi has described one from the French Congo (Map 36). Emery! 
has keyed all the species known up to 1911, but several Indonesian forms 
have since been described. The African material before me comprises 
four species, one of which I refer to P. weissi Santschi, the other three 
being undescribed. Two of the latter were taken by Lang and Chapin 
in the Belgian Congo, one by Mr. Gowdey in Uganda. All these forms 
have very poorly developed eyes, compared with the majority of Indo- 
malayan species. Further search will probably reveal many additional 

_ species in the Ethiopian Region. The workers are hypogzic or nocturnal 
and are therefore rarely seen; the males and females, however, are not 

infrequently taken at lights. 

_ Pseudolasius weissi Santschi variety sordidus Santschi 

Text Figure 54 

To this variety I refer a major and six minor workers and two partly 
deilated females taken from the stomachs of toads captured by Lang and 
Chapin at Akenge. Owing tothe fact that both females were taken from 
a Bufo polycercus, while the workers were taken from a B. funereus, I 
cannot be certain that the specimens belong to the same species. The 
females are of the same size as those of the typical weissi (6.5 mm., the 
fore wings nearly 7.5mm.). The eyes are elliptical and obliquely placed, 
but distinctly smaller than indicated in Santschi’s description; the wings 

a are paler, being rather uniformly brown, with dark brown veins and 

| - pte ig ¢ ss 

“s I have figured the head of the worker major and minor. The eyes, 
as Santschi says, are present only in the former and are very small and 

slightly elongate. In one of the media I find them reduced to a single 
ommatidium. The apical border of the petiole is slightly concave in 
larger, entire in smaller workers. The color seems to be somewhat darker 
than described by Santschi for his variety sordidus, but this may be due 
to the action of the gastric juices of the toads. 

41911, Ann, Soc. Ent. Belgique, LV, p. 214. 
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Pseudolasius bufonum, new species page, 
Text Figure 55 

WORKER MAJOR.— ee 
Length 2.8 to 3 mm. 7 

Head scarcely longer than broad, subrectangular, with nearly straight, ee 
sides and sinuately excised posterior border. Mandibles 5-toothed, the median tooth | 
small, the apical long and pointed, the others shorter and subequal. Clypeus convex, 
subcarinate in the middle, its anterior border entire, only slightly projecting over the 
bases of the mandibles. Eyes very small, consisting of only three or four ommatidia, 
situated a little in front of the median transverse diameter of the head. Antennal 
scapes not reaching to the posterior corners of the head; first funicular —— 

es 
b 

Fig. 54. Pseudolasius weissi variety sordidus Santschi. 

a, head of worker major; 6, thorax and petiole of same in 
profile; c, head of worker minor. 

than the two succeeding joints together; second joint as broad as long, joints 3 to 7 
slightly longer than broad. Thorax short, stout; pronotum large and broad, longer 
than the mesonotum, which is as long as broad; epinotum broader than long. In 
profile the pro- and mesonotum form a large convexity with rather uneven outline, 
interrupted by the strong promesonotal suture. Mesoépinotal impression short and ~ 
not very deep, the stigmata prominent. Epinotum decidedly lower than the mesono- 
tum, in profile rounded and sloping, with very short base and long sloping declivity. 
Petiole small, rather strongly compressed antero-posteriorly, with entire superior 
border. Gaster elongate elliptical. Legs rather stout. 

Mandibles opaque, very finely and longitudinally striated. Remainder of body a 
shining, very finely and rather densely punctate, but not more coarsely on the head = 
and thorax than on the gaster. Clypeus smoother and more shining than the Te- 
mainder of the head. 

Hairs and pubescence yellowish, abundant; the former erect, longest on the 
thoracie dorsum, sparser and shorter on the scapes and legs; pubescence rather long. 
and dense over the whole body but only slightly obscuring the shining surface. } 

Yellowish brown; gaster and appendages paler and more yellow; mandibles 
castaneous, their teeth and a blotch on the vertex blackish. 
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‘ER MINOR.— 
igth 2.5 to 3 mm. 

) ee ree eres tae Nesad, Wileks is decidedly 
ir, ( ly longer than broad, with straight sides and only feebly excised 

Eyes reduced to a single ommatidium or absent. Antennal scapes 
te te poser sores th rd; first funicular joint broader than long, 

», pilosit'y, aiid 6olde ‘as ini. the tanjde worker, but the black spot on the 
oF altogether absent. 

deg 

soa 
Fig. 55. Pseudolasius bufonum, new species. a, head of 

worker major; 6, thorax and petiole of same in profile; c, 
head of worker minor; d, head of female. 

ay Antennal scapes extending nearly one-third their length beyond the 
erior corners of the head; all the funicular joints longer than broad. Thorax 

der than the head; the mesonotum and scutellum flattened. Apical border of 
ol blunt, straight, and transverse Gaster large, elliptical. Wings long. 
‘Seu pilosity, and color much as in the worker, but the body darker brown, 

eile dees the theres, Anterior border of clypeus blackish. Hairs 
1g (possibly rubbed off), pubescence shorter and more delicate, and the surface, 

_ oa lly of the head and thorax, somewhat more opaque than in the worker. Wings 
a eee remn Feng nnd ptercetigme, 

i taasth 3.5 cu. 
Sees 08 brood 90 long, somewhat narrowed behind and in front. Eyes convex, 

herical, somewhat in front of the middle of the sides, the posterior border nearly 
f z Mandibles denticulate, overlapping. Clypeus convex. Antennal scapes 

ending about one-fourth their length beyond the posterior border of the head; 
he funicular joints distinctly longer than broad, the first nearly as long as the two 

ling joints together. Thorax and petiole shaped somewhat as in the female. 
er and legs slender, external genital valves rather long and pointed. 
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Sculpture and pilosity much as in the worker. Color yellowish brown above, with 
brownish yellow appendages, genitalia, venter, and anterior portion of head. Ocellar 
triangle dark brown. Wings paler than in the female. 

Described from four major and eleven minor workers, three fesidins 
and eight males, all taken from the stomachs of toads (Bufo a 
and polycercus) captured at Medje (Lang and Chapin). ; 

This species differs from weiss? in the shape of the head of the major 
worker, the slightly larger eyes, more strongly striated and more opaque 
mandibles, shorter antenne, and much more abundant pilosity and 
pubescence, and especially in having erect hairson the scapes and legs. The 
female is smaller than that of weissi, with a differently shaped head, less 
excised behind, larger’and more nearly circular eyes and longer antenne. 

Pseudolasius bucculentus, new species 

Text Figure 56 
WorKER MAJOR.— 

Length 3.2 mm. 
Head large, as broad as long, broader behind than in front, with convexly inflated 

sides and front and deeply and angularly excised posterior border, the posterior 
corners being somewhat conical. Mandibles apparently 5-toothed, folded under the 

' clypeus, which is short and in the middle convex and obtusely carinate; its anterior 

border in the middle with a shallow excision. Eyes very small and indistinct, situated 

a little in front of the median transverse diameter of the head. Frontal groove rather 
distinct; frontal carine very short; frontal area transverse, triangular, not impressed. 

Antenn# rather slender, the scapes not reaching to the posterior corners of the head; 
first funicular joint as long as the two succeeding joints together; joints 2 to 7 of 

subequal length, all slightly longer than broad. Thorax robust, pronotum broad, in 
profile only feebly convex above, the mesonotum rising higher than the pronotum to 
its middle and then sloping and concave to the mesoépinotal suture. Epinotum with 
distinet base and declivity, the former short, sloping upward but not reaching the 
height of the mesonotum, the declivity flat and gradually sloping backward, more 
than twice as long as the base. Petiole small, with sharp, compressed, very distinctly 
notched superior border. Gaster voluminous, subelliptical, its anterior segment 
flattened in front and overlying the petiole. Legs long and stout. 

Whole body, including the mandibles, shining and very finely and uniformly 
punctate, except the mandibles, which are longitudinally striate. 

Pilosity and pubescence yellow, the former short, very sparse, absent except 
about the mouth and on the thoracic dorsum and as a single row of hairs along the 
posterior border of each gastric segment. Pubescence short and delicate but very 
dense, more conspicuous on the head and gaster than on the thorax, very fine and 
short on the appendages, the latter without erect hairs as in bufonum. 

Uniformly brownish yellow; mandibular teeth and eyes blackish. 
WorkER MINOR.— 

Length 2.2 to 2.5 mm. 
Differing from the major in the shape of the head, which is distinctly longer than 

broad, as broad in front as behind, with less convex, subparallel sides and less deeply 
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posterior border. Eyes extremely small, reduced to one or two ommatidia, 
Jess " Seapes extending a short distance beyond the posterior corners of the 

other respects like the major worker. 

th 3 mm. 
Stems ay tent 

Ds and more swollen behind. Body and wings much paler, brownish 
he posterior portion of the head dark brown. Wings opaque, grayish, with 

re ene pentane. The pilosity is also very different, the hairs being 
d to the mouth-parts and genital appendages. 

4 from a single major worker, two mino~ workers, and a 
1 at Medje (Lang and Chapin), without further data. This 

» distinct in the peculiar shape of the head and mesonotum 
2 caine the Exteeued notched petiolar border and the very 

Poo 
é 

Fig. 56. Pseudolasius bucculentus, new species. a, head 
of worker major; 6, thorax and petiole of same in profile; 
c, head of worker minor. 

2.5 mm. 
Ry Gened es eng, cabrestangiler, as broad in front as behind, with straight 

sand feebly but distinctly excised posterior border. Eyes absent. Mandibles 
five acute teeth on their oblique apical borders, the median tooth small, the apical 

X long as the other three. Clypeus convex but not carinate, its anterior border 
arly straight. Antenne slender, the scapes extending about one-fifth their length 

) 1 the posterior corners of the head; the second funicular joint not longer than 
jl, the succeeding joints slightly longer than broad. Thorax short and robust, 
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the pro- and mesonotum forming together an evenly rounded convexity; mesopleure 
somewhat compressed; epinotum short, nearly horizontal, lower than the mesonotum, 
passing through a curve into the sloping, flat declivity. Petiolar scale narrowed above, 

its sides curved, its superior border rather blunt, truncated, entire. Gaster elliptical. 
Legs rather short. 

Whole body smooth and shining, except the mandibles, which are opaque and 

very finely and densely striated. Integument of the body and appendages spparently 

microscopically but not densely punctate. 

Hairs and pubescence white, the former sparse, conspicuous only on the clypeus, Be 
thorax, and gaster, the appendages being without erect hairs. Pubescence short, 
rather dense on the head and gaster, longer on the latter, slightly oblique on the 
scapes and legs. os 

Pale yellow, the head and thorax a little 
darker, mandibular teeth dark brown. . 

WORKER MINOR.— ny 

Length 1.8 to 2 mm. 

Differing from the major worker in its witli 
head, which is elongate and with very feeble 

a ipi isi Antennal seapes reaching occipital excision. 

nearly one-fourth their length beyond the pos- 
terior corners of the head; joints 2 to 6 of the 
funiculus as broad as long. 

Described from two major and six- 
teen minor workers taken by Mr. C. C. 

; Gowdey at Entebbe, Uganda. They 
spa’ < bend of parr lagore po por », were found attending subterranean coc- 
wee r-yoha igi cig same in profile; ¢ gids (Pseudococcus citri Risso) about the 

roots of coffee. 
This is readily distinguished from all the preceding species by its 

smaller size, paler color, the complete absence of eyes even in the major 
workers, the shape of the head and thorax, and the pilosity. 

6 

G@copxyiia IF’. Smith 

Worker medium-sized, slender, slightly polymorphic. Head rather ray 
broader behind than in front, with rounded sides and posterior corners and semi- 
circularly excised occipital border, very convex above. Eyes large, convex, broadly 
elliptic l, situated in front of the middle of the head. Ozelliabsent. Palpi very short, 
maxillary pair 5-jointed, labial pair 4-jointed. Mandibles long and large, triangular, 

with nearly straight lateral borders, a very long curved apical tooth and numerous. 
short denticles along the straight apical border. Clypeus very large and convex, but 
not distinctly carinate, its anterior border entire or very feebly sinuate in the middle, 
depressed and projecting over the bases of the mandibles. Frontal area rather large, 
subtriangular; frontal carinw moderately long, subparallel. Antennz very long, 12- 
jointed, the scapes inserted some distance from the posterior corners of the elypeus, 
rather abruptly incrassated at their tips; the first funicular joint very long and slender,. 
longer than the second and third together, joints 2 to 5 much shorter, subequal, 

=a. 

f _ poe ? 

SS ee ee 
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enna 

: sr, the remaining joints, except the last, shorter and distinctly thicker. Thorax 
and narrow; pronotum longer than broad, evenly convex above, narrowed and 

1 anteriorly; mesonotum anteriorly long and constricted, subcylindrical, 
y broadened behind where it joins the small, short, unarmed epinotum, which 

unded and convex above and without distinct base and declivity. Petiole long 
r : ‘diainder, much longer than broad, subcylindrical, with a very low rounded node 
seeing end, its ventral surface near the middle more or less convex, its 

border on each side with a small rounded, projecting lamella, appearing like 
acute toth when the segment is viewed from above. Gaster short, broadly ellip- 

ical, its first segment suddenly contracted to the petiole, the tip rather pointed. Legs 
ry long and slender; claws, pulvilli, and last tarsal joint enlarged. Gizzard with 
slender sepals, which are not reflected at their anterior ends. 
Femate much larger than the worker. Head broad, subtriangular; eyes not 

much larger than in the worker; ocelli well developed Thorax and gaster very broad 
ed massive, flattened above; thorax nearly as broad as long, pronotum small and 

i al, overhung by the large depressed mesonotum; epinotum nearly vertical. 
Reticle short and stout, broader than long, its node low and rounded, more or less 
impressed in the middle, obliquely truncated or concave behind. Gaster short, nearly 

_ asbroadaslong. Wings very long and ample, decidedly longer than the body, heavily 
veined, with a narrow closed radial, a large single cubital, and no discoidal cell. 
‘a MALe somewhat smaller than the largest workers. Head small, broader than 
‘ with very prominent, hemispherical eyes and moderately large ocelli. Mandibles 

very small, spatulate, with a few minute denticles. Antenne slender and rather short, 
2 ; seapes elongate, their apical halves somewhat abruptly incrassated; first 

_— funier r joint clavate, enlarged at tip, slender at base; remaining joints much shorter, 
_ except the last, and slender. Thorax short and massive, the mesonotum broader 
5 than the head, very convex and gibbous in front where it overhangs the small mesono- 
- tum. Petiole and gaster similar to those in the worker, but the former more flattened 

—_ 
§ 

a 

yve and without a node. Genital appendages very small, narrow, linear; legs long 
_ and slender, tarsal claws obsolete, but pulvilli well-developed. Wings ample, dis- 

netly’ paler than in the female. Head, thorax and gaster much more pilose than in 

_ This interesting genus is confined to the Old World tropics and 
ges over the Indomalayan, Papuan, and Ethiopian Regions, but does 
-occur in Madagascar (Map 37). It comprises the famous and vicious 
ee-ants,” or “tailor ants,’ which make peculiar globular or elliptical 
ts of leaves on living trees. The leaves are spun together with films 

5 
ably Holland and Green, Wroughton, Rothney, Dodd, Saville Kent, 
flein, Bugnion, the Sarasin Brothers, Jacobson, Kohl, and myself, 

have described the extraordinary manner in which the workers use the 
- young larve as animated shuttles. 
We According to the majority of myrmecologists, the genus (cophylla 
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accumulating in my collection for the past twenty years, together with 

the fine series of specimens taken by Lang and Chapin in the Congo, 
has convinced me that there are really two distinct species: (2. smarag- 
dina (Fabricius) of the Indomalayan and Papuan Regions, with the 
varieties selebensis Emery, gracilior Forel, and gracillima Emery and the 
subspecies subnitida Emery and virescens (Fabricius); and (2. longinoda 
(Latreille) of the Ethiopian Region, with the varieties teztor Santschi, 
rubriceps Forel, annectans, new variety, and fusca Emery. Ern. André 
described a form brevinodis, from Sierra Leone, as a distinct species, and 
Stitz has recently cited it from Spanish Guinea, remarking that longinoda 
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Map 37. Distribution of the genus @cophylla. 

occurs on the coast, brevinodis in the hinterland, and that there are no 
transitions between the two. He implies also that brevinodis does not 
make silken nests like longinoda. The abundant Congo series from vari- 
ous nests shows, however, without the slightest doubt, that brevinodis 
is nothing but the worker minima of longinoda (see Fig. 58c), as Emery 
maintained as long ago as 1886, and the localities of the material before— 
me show that this species is not confined to the west coastal region. It 
occurs also in East Africa, Santschi’s variety textor being from Zanzibar. 
Several authors have cited the true smaragdina from East Africa. Un- 
fortunately I have little material from that region and what I have is 
certainly longinoda, presumably belonging to teztor, though this variety 
seems to me to be poorly characterized and possibly not distinet from 
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: typical form of the species. I am unable to say, therefore, whether 
. smaragdina actually occurs on the African continent. 
_ According to Emery, longinoda is the most primitive of the existing 

as of cophylla, because most closely allied to @. sicula, which he 
ibed from the Miocene amber of Sicily. In the Baltic amber I have 

sd two species of the genus, (2. brischkei Mayr and brevinodis 
heeler. As the latter name is preoccupied by brevinodis André, which 
basec , as T have shown, on the minima worker of longinoda, I suggest 

a petiole both of the Baltic amber forms, being of Lovee Oligocene 
ge and therefore older than sicula, are also more like longinoda, and 

cophylia longinoda (Latreille) 

Plate XX, Figures 1 and 2; Text Figures 58 and 59 

_ Faradje, 8, 2, &%; Malela, 8; San Antonio, 8 (Lang and Chapin); 

_ The Eollowing flerences between this species and smaragdina may 
e noted. In the worker the polymorphism is greater, for not only do 

the individuals of the same colony show a greater range in size (from 3 to 
mm.) but the minimz differ more from the mediz# and maxime in the 

shape of the thorax and petiole. The head of the, worker longinoda is 
_ distinctly more triangular than that of smaragdina, being broader behind, 
with less convex sides; the eyes are distinctly larger, the mandibles 
peer, the clypeus more nearly subcarinate behind, its anterior border 
: - ) es feebly and sinuately emarginate in the middle, the pronotum 

“ ae the petiole decidedly stouter, more thickened behind, with 
ye stigmata much less prominent when the segment is viewed from 

abc »ve and its ventral surface much more convex anteriorly on the ventral 
ide, when viewed in profile. The sculpture, pilosity, and color are very 

: a in the two species, but in longinoda the integument is more 
decidedly opaque, the mandibles are somewhat more coarsely striated, 
‘ ilways darker, being concolorous with the posterior portion of the head, 
at least i in the large workers and especially in the dark varieties. The 

tr » furrow on the second and succeeding gastric segments just 
ehi 4 the anterior border is more pronounced in longinoda. 

i is fernale of this species measures 12 to 14 mm. (wings 16 mm.) and 

_ is, therefore, distinctly smaller than the corresponding sex of smaragdina, 

3 eam 15 to 17 mm. (wings 18 to 19 mm.). The body of the 
—_— species is much more opaque throughout, the wing-veins more 

ball 



228 Bulletin American Museum of Natural History (Vol. XLV 

heavily bordered with dark brown, and the transverse bands at the bases 
of the second and following gastric segments are broader, darker, and 
more sharply marked off from the remainder of the segments. The green 
portions of the typical longinoda female are slightly more olivaceous and 
less pea-green, and the basal bands of the gaster are more exposed and 
brownish; the appendages are more brownish. | 

The inale longinoda is scarcely smaller than that of smaragdina ani . 
measures 6 to 6.5 mm., but the head, thorax, and petiole are darker and 

Fig. 58. (€£cophylla longinoda (Latreille): a, body of worker major in profile; 

b, head of same; c, body of worker minima in profile; d, head of same. 

more blackish; the head is decidedly broader, especially behind, the 
mandibles, petiole, antennal scapes, and wings are decidedly shorter 
and the integument is less shining. 

The workers of the various subspecies and varieties of the two species 
may be separated by means of the following key. 

1. Petiole very slender, its stigmata seen from above very prominent, its ventral = 
surface nearly straight or very feebly convex in profile (smaragdina)... .2. 

Petiole stouter and higher, its stigmata seen from above not prominent, its 
ventral surface strongly convex in profile (longinoda).................. 7. 

2. Body ferruginous or testaceous... ......-.+is- 006+ cle sess eens mus oe 3. 
Gaster and sometimes the head pea-green, head more rounded and less truncated 

behind; size smaller, petiole somewhat shorter (Queensland, New Guinea, 
Islands Aru and Key)) isi “Via ia subspecies virescens (Fabricius). 



ous (India, Ceylon, Cochin China, Indonesia). 
: Se smaragdina (typical). 

| more testaceous, seenotae and petiole a little narrower (Java). 
variety gracilior Forel. 

— slightly shining (Papua, Philippines, Melanesia). 
subspecies subnitida oe 

| dull red, Sdsstia clless taioiaials (Bolgiasi Congo)’. Seabees valicscis (Forel). 
1 and gaster black or dark brown (Belgian Congo, Nigeria, Liberia, 
‘Cameroon, a (SONS Sal ee a variety fusca (Emery). 

ps, which shows some color variation in the direction of the typical 
noda. The discovery of another variety, annectens described below, 
ecting rubriceps and longinoda is additional evidence that fusca 
ot be maintained as a species. In my opinion it is merely an extreme 
¢ variety, for I am unable to detect in it any morphological char- 
of even subspecific value. All of the varieties of longinoda are 
‘ polymorphic in the worker caste and the smallest individuals all 

with the description of André’s brevinodis, except in color. 

Eehe ethological observations of Chun! and Father Kohl? refer to this 

‘uaa Mr. Lang’s photographs reproduced on Pl. XX, figs. 1 and 2, show 
t Sl the nests of the typical longinoda from Malela, consisting of the 

flets of a bush skillfully folded and united with the white silk spun by 
young larve. He found that the nests of longinoda and its varieties 

most often constructed on bushes and are sometimes only a few feet 

£1903, Tisten des Weltmoares, I Lp 
71906, ‘Zur der spinnenden Am ~LA a Offenbarung, LI, pp. 166-169. 
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Fig. 59. Nest of (cophylla longinoda (Latreille) at Avakubi, October 27, 1909. This nest, 16 cm. 

long, was placed about four feet from the ground in one of the coffee trees of a deserted plantation. 

Photograph by H. Lang 

from the ground. Text Fig. 59 shows a nest of this ant placed in a coffee 

tree at Avakubi. The habits seem to be the same in all essential particu- 

lars as those of smaragdina. 

Ccophylla longinoda variety annectens, new variety 

WorKER very similar to the typical form but brown instead of ferruginous, the 

gaster sometimes slightly darker than the remainder of the body. Mandibles, except 

in the small workers, darker brown than the front, cheeks, and clypeus. Incrassated 
tips of antennal scapes with a dark brown spot; funiculi, knees, tarsi, and tips of 
tibiw pale yellow; pulvilli black. 

FEMALE brown, instead of green and brown like the typical longinoda, with darker 
brown markings on the thorax. Second and following gastric segments with the basal 

bands velvety black, so that the gaster is distinctly fasciate. Funiculi, tips of scapes, 

tibiee, tarsi, and vertex paler, more reddish brown. Wings slightly darker than in the 
typical form, with deeper brown margins to the veins. 
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than the worker. Mandibles, antennz, tarsi, and articula- 
prowniah yellow; last tarsal joint black. Wings distinctly paler than in 

ss 1 from long series of specimens from the following places: 
“eye locality), 8 2, &; Stanleyville, 8; Niangara, 8 (Lang 
pin); Malela, & (J. Bequaert). 

_ @cophylla longinoda variety rubriceps (Forel) 
eR black or dark brown, the head dull, blood red, often darker laterally and 
y, tips of antennal funiculi and second to fourth tarsal joints pale brownish 

. Gaster in specimens from some colonies brown, the posterior margins of the 
paler. 

; dark brown, almost black, the gaster very little paler, the bands at the 
e segments velvety black; tarsi and tips of funiculi pale brown. Wings 

d from many specimens from two colonies taken at Stanley- 
le aie: iiiid Chapin). The workers of one colony agree closely with 
rel’s description of the types from the Belgian Congo in having the 
x nearly or quite concolorous with the thorax, and some of the 

specimens are scarcely distinguishable from the variety fusca; 
the of the other colony have the gaster rather pale brown and, 
_ therefore, connect the variety with annectens, which seems to be a more 
Sees cnn erictpe. 

cophylla longinoda variety fusca (Emery) 

b Worker differing from rubriceps only in having the head entirely black or dark 
brown, though sometimes with a reddish tinge above. Mandibles black, with dark 

brown teeth. Large workers have the clypeal border very feebly sinuate in the middle 
and the surface just behind it with a faint longitudinal impression. The smallest 
_ workers are a little paler, with paler mandibles, but in the structure of the thorax and 
_ petiole precisely like the corresponding phase of the other forms of the species. 

Fema.e like that of rubriceps, but perhaps a shade darker. 
Matz indistinguishable from the male of rubriceps, except that the erect white 
hairs on the dorsal surface of the head, thorax, and gaster are distinctly longer and 

; g * 

& Redesoribed from specimens taken at Stanleyville and Garamba 

: Diane and Chapin). There is also a worker of this variety from Mon- 
4 Tovia, Liberia, (J. Morris) in my collection. 
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Camponotus Mayr 

Worker medium-sized to very large, polymorphic, rarely dimorphic, the worker 
maxima having a large, broad head, the minima a much smaller head and more slender 
body, the media being intermediate in structure. Head differing considerably in form 
in different species, usually broad and more or less excised behind, narrower in front, 
very convex above and flattened beneath. Mandibles powerful, short, triangular, 
with coarse teeth on their broad apical borders; external border and upper surface 
convex in large individuals. Palpi moderately long, the maxillary pair 6-, the labial 
pair 4-jointed. Clypeus large, trapezoidal or subrectangular, usually carinate or sub- 
carinate, often divided into a large, median, subhexagonal and two small, triangular, 
lateral divisions, which do not reach the lateral border of the cheeks, the anterior 
border entire or emarginate, often excised on each side, with a broad, more or less 

projecting median lobe. Frontal area small, triangular or lozenge-shaped; frontal 
groove distinct; frontal carinew long, prominent, marginate, and sinuate or S-shaped, 

rising from the posterior border of the clypeus. Eyes moderately large, broadly 
elliptical, not very prominent, situated behind the middle of the head; ocelli absent, 
the anterior ocellus sometimes indicated. Antenne 12-jointed; scapes 

thickened distally, inserted some distance behind the posterior border of the clypeus; 
funiculi long, filiform, not enlarged at their tips, all the joints longer than broad. 
Thorax differing greatly in shape in the various species, typically broadly and more or 
less evenly arcuate in profile, broad in front, laterally compressed behind, the epino- 

tum usually simple and unarmed. Rarely the mesonotum is impressed or sellate. 
Petiole surmounted by an erect scale, the upper border of which may be blunt or 
anteroposteriorly compressed, entire, subacuminate or more or less emarginate. 
Gaster rather large, broadly elliptical, its first segment forming less than half its 
surface. Legs long and well developed. Gizzard with a long slender calyx, — 

of which afe not reflected at their anterior ends. 
Fema.e larger than the worker maxima but usually with smaller head. The 

latter and the petiole much as in the worker. Ocelli present. Thorax elongate ellip- 

tical; pronotum short, its posterior margin arched, its posterior angles reaching back 
to the insertions of the wings, mesonotum and scutellum long, convex; metanotum 

depressed below the scutellum. Gaster elongate elliptical, massive. Wings long and 
ample, the anterior pair with a radial, one cubital, and no discoidal cell. 

Mate small and slender; head small, with very prominent eyes and ocelli. 
Mandibles small and narrow. Antenne 13-jointed, slender, scapes long. Petiolar 
node thick and blunt; gaster elongate, with small slender genital appendages. Legs 

very slender. Wing venation as in the female. 

Pur nearly always enclosed in cocoons. 

This huge cosmopolitan genus, comprising more than 1000 deseribed 
forms, has become so unmanageable that Forel and Emery have recently — _ 
split it up into some thirty-six subgenera. The frequent occurrence of 
species of Camponotus in all countries, except Great Britain and New 
Zealand, and the extraordinary variability of many of the species in re- 
sponse to slight differences of environment make the genus one of con- 
siderable interest to the student of geographical distribution. In the 
Ethiopian Region, it is represented by numerous species assignable to no 
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ss than eleven of the thirty-six subgenera recognized by Emery and 
ew: Myrmoturba, Dinomyrmex (Map 41), Myrmosericus, 

rr) (one species, probably introduced), Orthonotomyrmez, 
a (Map 38), Myrmopiromis, Myrmorhachis, Myrmopsamma, 

mn blys, and Colobopsis, and species of six others, Camponotus, ai , Myrmosaulus, Myrmosaga, Mayria, cc intenuen and 
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Map 38. Distribution of Myrmotrema, a subgenus of Camponotus of the Ethiopian and Malagasy 
ions. According to Emery (1920) one species occurs in India. 

Myrmopytia, occur in the Malagasy Region. A few of these subgenera, 
ysamma and Myrmopiromis, are peculiarly African, while others, 

Myrmosaga, Mayria, Myrmonesites, and Myrmopytia, are only found in 
Wed development of the subgenus Myrmoturba and 

of the species maculatus (Fabricius), the typical form of which 
s West African, is extraordinary, as will be seen by consulting the cata- 
ogue (Part VIII). C. (Myrmoturba) maculatus (Map 39) and two other 

C. (Myrmosericus) rufoglaucus a 42) and C. (Orthonotomyr- 

9 — 
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occur in all the continents; rufoglaucus, with many varieties, ranges from 
southern China across India and equatorial and South Africa to the 
Gulf of Guinea; and sericeus occupies a similar range, though showing 
little tendency to produce subspecies and varieties. 

The species of Camponotus often form very populous colonies and 
* exhibit a great diversity of nesting habits. Many live in the ground, 
either under stones or in crater nests, others under bark, in dead wood, 
hollow twigs, and galls, and a few construct carton nests or employ their 
larve, after the manner of @cophylla, in spinning together particles of 
vegetable detritus with silk (C. senex and formiciformis). The foodofthe 
various species consists of miscellaneous insects, the excreta of aphids 
(honeydew), and nectar. Many of the smaller forms are stolid, 
apathetic, or timid, but the maxima workers of the large species belonging 
to the subgenera Dinomyrmex, Myrmoturba, Myrmothriz, and Myrmo- . 
piromis are very pugnacious and capable of inflicting painful wounds 
with their powerful mandibles. 

Camponotus (Myrmoturba) maculatus (Fabricius) 

Medje, 2, 8, 2; Yakuluku, 2%, 8; Garamba, a, 8; Vankerck- 
hovenville, 8; Faradje, @ (Lang and Chapin). Six of the workers from 
Garamba, all minors, were taken from the stomach of a toad (Bufo 
regularis). The major workers agree perfectly with Donisthorpe’s re- 
description! of the Fabrician type of this ant in the Banks Collection, 
presumably from Sierra Leone, except that they ie a few short, erect 
hairs on the gular surface of the head. 

The distribution of C. maculatus and its various forall is shown on 

Map 39. 

Camponotus (Myrmoturba) maculatus subspecies guttatus Emery 

I refer fourteen minor workers from Zambi (Lang, Chapin, and J. 
Bequaert) to this pale subspecies. The specimens were taken “only at 
night-fall, visiting the tables in the camp. They are shy and fast 
runners.” 

Camponotus (Myrmoturba) maculatus subspecies melanocnemis 

(Santschi) 

Faradje, 2, 8; Yakuluku, 9 (Lang and Chapin). Numerous 
specimens from several colonies. 

11915, Ent. Record, XXVII, p. 221. 

* 

aa SS ee See 
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F tienes) maculatus subspecies congolensis Emery 

~ Yakuluku, a, 8; Faradje, 2, 8; Medje, 8; Niangara, 8, @; 
ra a, 8, @ (Lang and Chapin). Numerous specimens. A 

r and two minor workers from Faradje are from the stomach of a 
ene occipitalis), one of the major workers from Garamba from the 
= of a toad (Bufo regularis). 
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Map 39. Distribution of > (Myrmoturba) maculatus (Fabricius) and its forms. 

- Camponotus (Myrmoturba) sisi subspecies miserabilis Santschi 
4 variety pessimus, new variety 

os _ ‘The major worker measures only 6 to 6.5 mm., the minor 5 to 5.5 mm. Both 
_ agree closely with Santschi’s description and figure of miserabilis, except in their con- 
- siderably smaller size. The head of the major is distinctly narrower anteriorly, the 
cheeks being less convex and the frontal carine are less approximated. Sculpture, 
a and color very much as in miserabilis. 

_ Four major and five minor workers from Yakuluku (Lang and 
in), without further data. 

4 _ Camponotus (Myrmoturba) maculatus subspecies solon Forel 

_Bafwabaka, 2 8; Niangara, a; Akenge, 2; Medje, a (Lang 
and Chapin). All the specimens from the three former localities, twenty 
in number, were taken from the stomachs of toads (Bufo regularis, 

_ funereus, and polycercus), the single specimen from Medje from the 
stomach of a frog (Rana albolabris). 
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Camponotus (Myrmoturba) maculatus subspecies solon variety jugurtha, 

new variety 

Worker MAXxIMA.—Differing from the typical solon in its much paler color, the 
antennsw, head, and thorax being red; the mandibles, front, and a streak down the 
middle of the clypeus castaneous; the posterior corners of the head, the legs inelud-_ 
ing the coxw, the petiole, and the three basal gastric segments brownish yellow; the 
tip of the gaster more brownish. The mandibles are very finely striated and the 
petiolar scale is much compressed and prolonged above as in the typical solon and 
not blunt as in brutus. In the feebler punctuation of the head this variety is also like 
the typical solon. 

A single specimen from Batama (Lang and Chapin), without further 
data. 

Camponotus (Myrmoturba) maculatus subspecies brutus (Forel) 

Avakubi, 2, 8; Medje, a, 8; Faradje, a, 8, 2; Bafwasende, 

4, 8; Stanleyville, 2, 8, 2; Batama, 9; Lukolela, $; Malela, a, 
8; Isangi, 2,8; Nouvelle Anvers, 2,8; Zambi, 8; Poko, a; Akenge, 
a, 8; Niangara, a, 8 (Lang and Chapin); Malela, 2, 8 (J. Bequaert). 
The workers from Akenge and Niangara, ten in number, are from the 
stomachs of toads (Bufo funereus, polycercus, and regularis). To judge 
from the many series of specimens, this large red ant must be very com- 
mon in the Congo. Its native name, according to Mr. Lang, is ‘‘maola.” 
It nests in rotten wood. The specimens from Nouvelle Anvers were 
found nesting in an old oil palm trunk. 

Camponotus (Myrmoturba) maculatus subspecies brutus bess 

lycurgus Emery 
Two major and four minor workers, taken at Leopoldville (Lang and 

Chapin), may be referred to this variety, which has the dark head and 
thorax of the typical subspecies solon. 

Camponotus (Myrmoturba) acvapimensis Mayr 

Faradje, 2, 8; Garamba, 2, 8; Bolengi, near Coquilhatville, 2, 
8; Stanleyville, 8; Thysville, 8; Vankerckhovenville, 4, 8; Niangara, 
4, 8; Akenge, 2, 8 (Lang and Chapin); Zambi, 2, 8; Thysville, 
8 (J. Bequaert). Of the numerous specimens of this small black species, 
thirty from Garamba and Niangara are from the stomachs of toads — 
(Bufo regularis and funereus). A single major worker from Faradje is 
from the stomach of a frog (Rana occipitalis). The specimens from 
Bolengi were found nesting in the trunk of an oil-palm; some of those 
from Faradje were captured while attending plant lice on the young 
leaves of orange trees. The distribution of this species is shown on 

Map 40. 
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Map 40. Distribution of Camponotus (Myrmoturba) acrapimensis Mayr. 

Camponotus (Myrmoturba) maguassa, new species 
_ Mason workKER.— 

Length 9 to 10 mm. 
‘Head rather small, subrectangular, as long (1.3 mm. without the mandibles) 
_ a8 broad, a little narrower in front than behind, with straight posterior and very 
_ feebly convex lateral borders. Eyes rather large and convex, situated about their 
length from the posterior border when the head is seen from the front. Mandibles 
moderately convex, coarsely 6-toothed. Clypeus sharply carinate behind, rather 
_ deeply emarginate on each side of the median lobe, which is short, with straight 
_ border, distinctly dentate at the corners. Frontal area subtriangular, indistinct 
‘behind; frontal groove pronounced; frontal carine approximated anteriorly. An- 

_ tenn slender, the scapes straight, terete, not enlarged at the tips, reaching about two- 
3 _ fifths their length beyond the posterior border of the head. Pronotum flattened above, 
_ its sides distinctly marginate anteriorly; mesonotum evenly arched in profile; 
_ metanotum indistinct; epinotum with subequal base and declivity, both surfaces 
4 straight and sloping, meeting at a rounded obtuse angle. Petiole rather high, oval 
__ when seen from behind, in profile with flattened anterior and posterior surfaces, its 

: aumerior border rather charp and entire. Gaster and legs as usual, hind tibia nearly 
__ eylindrical, only very slightly compressed, without a row of bristles along their flexor 
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Body subopaque, the petiole, gaster and legs more shining. Mandibles coarsely 
and sparsely punctate, their tips striated, their bases sharply shagreened. Head very 
densely, evenly and finely punctate, eo that it appears granular; the clypeus, cheeks, 
front, and vertex also with large, scattered, irregular, piligerous punctures. Sculp- 
ture of the thorax like that of the head but finer, especially on the pleure; the dorsal 
surface with coarse, sparse, piligerous punctures, Gaster finely, sharply and trans- 

versely shagreened, with coarse, sparse, transverse piligerous punctures. These have 
minutely papillate anterior borders so that the coarse hairs seem to rise from small 
projections. Legs finely shagreened or coriaceous. 

Hairs fulvous red, coarse, erect, rather abundant, long on the dorsal surface of 
the head, thorax, and gaster, somewhat shorter on the gula and petiolar border, still 

shorter but suberect on the cheeks, seapes and legs. Pleurw, anterior and posterior 

surfaces of petiole hairless. Pubescence rather coarse, very sparse, visible on the 
cheeks and gaster. 

Brownish black; funiculi, tips of scapes, legs, including the coxe, petiole, and 
gaster rich castaneous, the legs and funiculi slightly paler. 

WORKER MINOR.— 

Length 5 to 7.5 mm. 
Differing from the major worker in the shape of the head, which is longer than 

broad, with straight, parallel sides and broadly convex posterior border. The eyes 
are more convex, the antennal scapes longer, extending somewhat more than half 

their length beyond the posterior corners of the head. The clypeal lobe has more 
rounded corners. 

Described from numerous specimens from two colonies taken at 
Avakubi (Lang and Chapin). According to a note accompanying one 
lot, ‘‘these ants are said to be common in the forest in the decayed wood 
of large trees. Native name ‘maguassa.’”’ 

This species bears a striking resemblance to C. festai Emery from 
Asia Minor. The single worker major cotype of this insect in my collee- 
tion lacks the head, so that in making comparisons of this part of the 
body I have to rely entirely on Emery’s description. The head of the 
worker major of festai is evidently larger (3.53.5 mm.), more narrowed 
in front, with the postefior border slightly concave; the mandibles are 
7-toothed, the scape is somewhat flattened, the declivity of the epinotum 
much shorter than the base, the petiole much broader above, with 
sharper border; the hind tibie are prismatic, with dorsal groove and 
their flexor border has a row of bristles; the hairs and pubescence are 
yellow, the latter much longer and more conspicuous on the gaster than 
in maguassa, and the hairs on the legs are distinctly longer; the head and 
gaster are black, the thorax, legs, and petiole deep brownish red. 

oe — = 
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3 - Camponotus (Dinomyrmex) pompeius Forel subspecies cassius, new 

subspecies 

Text Figures 60 and 61 

iiniek MAXIMA.—Differing from the maxima of the typical pompeius in having 

a the head distinctly smoother, more shining, and more superficially shagreened, the 
apical tooth of the mandibles much longer, the corners of the clypeal lobe much more 
acute, the superior border of the petiole somewhat more obtuse, the petiole and thorax 

Speeeeeem ted, except the pronotum and dorsum of the mesonotum, which are dark 
brown. The thorax and coxe are covered with much longer, denser, and more con- 

-_spicuous yellowish pubescence than in typical pompeius. 
Worker mintma.—Very similar to the typical form but the thorax and legs 

Sart and the head and thorax with longer pubescence. 

_ Described from a single maxima and seven minime from Yakuluku 
(Lang and Chapin). There is also a single mermithergate from Medje 
_ which I have figured (Fig. 61). It is 15 mm. long, the gaster measures 
-$ mm. and is enormously distended with nematode worms of the genus 

___ Mermis, which are visible through the thinner portions of the lateral and 

_ ventral integument. The head and thorax are like the corresponding 
_ parts of the minima or small media and there are no traces of ocelli. 
___ The petiole, however, has a somewhat more pointed node and therefore 
approaches slightly the condition in the female. 

_ Four males from Medje and Faradje and three females from Stan- 
 leyville are probably referable to this or to one of the other forms of 

pompeius. They have the epinotum and legs more reddish than in the 
_ typicalform. The wings of both females and males are slightly yellowish, 

with resin-colored veins and dark brown pterostigma. 

Camponotus (Dinomyrmex)'pompeius subspecies marius Emery 

Medje, 2, 8; Akenge, 2, 8; Niapu, 8 (Lang and Chapin). Two 
__ maxima and twenty-nine minima workers all from the stomachs of toads 
(Bufo polycercus, funereus, and superciliaris) and one small worker from 
_ Niapu from the stomach of a frog (Xenopus tropicalis) seem to belong 

to this form. Though from different localities, the two maxime both 
have the head much smaller and narrower (without the mandibles, 4.5X 

3.9 mm.) than in the typical pompeius or the preceding subspecies and 

_ agree very closely with Emery’s description. He believed that the speci- 

; men he examined was not a maxima, but the two specimens from Medje 
_ and Akenge seem to indicate that the small narrow head may be char- 

_ acteristic of the largest worker of the subspecies. The petiolar scale in 

_ my specimens is also high and pointed, precisely as in Emery’s figure, the 

seapes are long (4.5 mm.), and the coloration and sculpture agree with his 

description. 
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Fig. 60. Camponotus (Dinomyrmex) pompeius subspecies cassius, new 

subspecies. a, head of worker maxima; b, thorax and petiole of same in 

profile; c, head of worker minima. 

Fig.61. Camponotus (Dinomyrmex) pompeius subspecies cassius, new subspecies. Mermithergate 
from Medje. 
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16 Camponotus (Dinomyrmerx) langi, new species 

a Text Figure 62 
~ Worker maxima.— 
Length 12.5 to 14 mm. 

ie: Fe Head unusually small, decidedly longer than broad (4.1 X 3 mm., without the 
mandibles), slightly narrower in front than behind, with broadly ed wok deeply 
y excised posterior border and evenly, feebly convex sides. Eyes rather small and 

situated twice their length from the posterior border of the head. Mandibles 
a rather small, convex, with 7 short teeth. Clypeus carinate, its anterior border 
__ emarginate on each side, the median lobe very short, its border coarsely crenulate, 
z eet aaen cbstuse, Frontal area small, subtriangular; frontal carine closely approxi- 
__ mated, especially in front. Antenne long (4.5 mm.) and slender, not enlarged distally, 
their bases distinctly flattened but not dilated, reaching nearly half their length 

beyond the posterior border of the head; funiculi long, filiform. Thorax low and 
‘narrow; metanotum distinct; epinotum long, its base nearly four times the length of 

the deelivity, with a distinct, transverse impression in the middle. Petiole very low, 
_ subquadrate, and as broad as long when seen from above, in profile scarcely higher 

_ than long, obliquely truncated anteriorly and posteriorly, with very blunt superior 
border. Gaster long and narrow. Legs very long and thin; tibie triangular in cross- 

___ seetion, deeply channelled on all three surfaces, their flexor borders without row of 
bristles. 

____ Mandibles, clypeus, legs, sides of thorax, and sides and venter of gaster somewhat 
shining, remainder of the body opaque. Mandibles more opaque at the base, where 
_ they are densely shagreened, smooth and coarsely punctate in the middle, coarsely 

_ striated towards the tip. Clypeus, head, and thorax very densely shagreened, the 
_ head more distinctly; clypeus, cheeks, and sides of head with small, scattered 
5 a ress Gaster very finely and transversely shagreened,with 

a acme sind chart more abundant on 
@ the gula and top of the head, very short, sparse, and appressed on the appendages. 

_ Sides of head with short, sparse, stiff hairs. Pubescence very dilute, distinct on the 
) gaster and all parts of the head, longest on the gula. 
a Head and gaster deep castaneous; mandibles dark red, with black borders; 

_ ¢lypeus and adjacent portions of cheeks often reddish; tips and insertions of antennal 
 seapes, palpi, thorax, petiole, trochanters, and femora dull brownish yellow; upper 
_ surface of pronotum, mesonotum, and base of epinotum dark brown with paler 
_ sutures; tibia, femora, and tarsi dark brown, the latter somewhat paler at their 
_ tips; posterior borders of gastric segments rather broadly yellowish and shining. 
Worker MiInIMmA.— 

~ Length 11 to 12 mm. 
Head very long (3.4 mm., without the mandibles) compared with its width 

_ {19 mm.), the portion in front of the eyes nearly as broad as long, a little broader in 
_ front, with straight sides; behind the eyes it narrows rapidly into a neck with concave 
__ 8ides, the occipital border being somewhat less than one-third of the anterior border. 

_ Eyes prominent, situated more than twice their length from the occipital border. 
_ Clypeus resembling that of the maxima. Antenn» longer, the scapes not flattened, 
straight, reaching fully three-fifths of their length beyond the occipital border. 
Thorax and petiole as in the maxima but lower, and the transverse impression on the 
base of the epinotum scarcely indicated. 



242 Bulletin American Museum of Natural History (Vol. XLV 

Sculpture much finer, pilosity and pubescence even sparser than in the maxima. 
Color paler; clypeus, cheeks, funiculi, petiole, ventral portions of thorax, coxw, and 
femora yellow; mandibles, scapes, posterior portion of head, tibie, and dorsal surface 
of thorax and gaster brown. 

Fig. 62. Camponotus (Dinomyrmer) langi, new species. a, 

head of worker maxima; 6, thorax and petiole of same in profile; 

c, head of worker minima. 

Femae (deilated).— 
Length 21 mm. 

Head large, slightly longer than broad, broader behind than in front, with 
straight sides and feebly and broadly excised posterior border. Mandibles more con- 
vex than in the maxima, clypeus very similar. Antennal scapes very slightly flattened _ 
at the base, extending nearly one-third their length beyond the posterior corners of 
the head. Thorax through the wing-insertions not broader than the head; mesono- 
tum as long as broad. Petiole much higher than in the worker, nearly twice as high 
as long, elliptical from behind, its anterior and posterior surfaces convex, its border 
narrowed above and slightly notched in the middle, in profile rather acute. 

Mandibles shining, coarsely punctate, their bases opaque. Head and body more 
shining than in the maxima, but similarly sculptured. 

Pilosity like that of the maxima but the pubescence very long and abundant on 
the prosterna, fore coxs, and lower portions of the metapleure; as long but sparser 

on the gula and posterior surfaces of the head; short on the scapes, but longer and 
oblique towards their tips. Tibia and tarsi with short, stiff, oblique hairs. 
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as 
Head black; mandibles, sutures of thorax, upper portions of mesopleure, and 

pro- and mesonotum, scutellum, and gaster castaneous; remainder of thorax, petiole, 

middle and hind coxm, and trochanters yellowish red. Legs castaneous, tips of tarsi 

= Mars.— 
- Length 13 mm. 
Head twice as long as broad, the portion in front of the eyes long, with subparallel, 

slightly concave cheeks, the posterior portion rapidly narrowed to the occiput, the 
: ae sides and occipital border nearly straight. Eyes convex, at the middle of the sides of 

the head. Mandibles spatulate, bluntly pointed, edentate but with overlapping tips. 
earinate, without an anterior lobe, its border broadly rounded. Antennz 

; _ very long and slender. Thorax and gaster long and narrow; epinotum elongate, 

evenly convex, sloping, without distinct base and declivity. Petiole much as in the 
worker minima. Legs very long. 

1 Mandibles, head, thorax, and legs rather opaque; epinotum, petiole, and gaster 

shining, punctuation feeble and inconspicuous. 
Hairs yellow, short, and sparse as in the worker minima. 

_ Brownish yellow; head, mesonotum, scutellum, tibie, and tarsi brown; 
_ mandibles darker. Wings distinctly yellow, with yellowish brown veins and dark 
brown pterostigma. 

, Described from forty-one workers from Faradje (type locality), a 
female and worker minima from Garamba, and two males from Faradje 
(Lang and Chapin). The following note accompanies the specimens 
from Faradje: “‘These long-legged ants are very fond of sugar or any- 
thing sweet, such as fruits, etc. They are seldom seen during the day- 
time. The colony had made its nest between boxes that were piled up on 
the verandah of a house, and the ants were assembled in a hollow space 
about half an inch wide. A few fibrous particles of detritus were used 
in the construction of the nest.’”’ There are no data accompanying the 
two specimens from Garamba, so that I am not certain that the female is 

cospecific with the worker. 
C. langi is very peculiar in the small, narrow head of the maxima and 

the long neck-like occipital region of the minima. There can be no doubt 
that what I have described as the maxima is really the largest worker 

_ form. Fifteen specimens of the series all agree in the shape and size of 

J _ the head as represented in the figure; the remaining specimens are all 

_ minime. Mediz, apparently, do not exist. 

Camponotus (Dinomyrmex) cesar Forel 

A single imperfect worker minima from the stomach of a frog (Rana 
_ occipitalis) taken at Faradje (Lang and Chapin) seems to belong to 

this light-colored species. 
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Camponotus (Dinomyrmex) c#sar subspecies imperator Emery 

A single media from Isangi (Lang and Chapin), without further 
data. Bi 

Camponotus (Dinomyrmex) massinissa, new species 

FeMALE.— 
Length nearly 21 mm. 

Head as broad as long (4.5 mm., without the mandibles), subrectangular, slightly 
broader behind than in front, with straight sides, feebly but broadly concave posterior 
border, and rather acute posterior corners. Mandibles large and convex, with 6 
flattened, acuminate teeth, the apical tooth very long and broad at the base. Clypeus 
carinate only at the base, its anterior border emarginate on each side, the median lobe 
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Map 41. Distribution of the subgenus Dinomyrmez of Camponotus. 

indistinct, somewhat crenate, without pronounced corners, with a small notch in the 

middle. Frontal area small, subtriangular, impressed. Frontal carine closely 
approximated. Antenne long; scapes measuring 6.2 mm., extending half their length 
beyond the posterior corners of the head, not flattened at the base nor enlarged distally. 

Thorax robust, through the wing-insertions broader than the head. Mesonotum 
broader than long, with a narrow, shining, median, longitudinal groove on its anterior 
half. Epinotum sloping, evenly convex. Petiole higher than long, rather pointed _ 
above, its anterior surface made of two subequal planes which meet at a very blunt — 
obtuse angle when seen in profile; the posterior surface flat, the superior border blunt. 
Hind tibize and metatarsi distinctly flattened and channelled, the flexor border of the 
former with a row of strong bristles, except on their basal fourth. 

Mandibles shining, coarsely punctate, striate near their apical borders, opaque, 
finely shagreened and less coarrely punctate at the base. Head and clypeus nearly 
opaque, densely and finely punctate, with coarser, sparse, piligerous punctures over 

the whole surface. Thorax and petiole with similar sculpture, but the piligerous 
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———— 

‘punctures less pronounced. Gaster more shining, densely, coarsely and transversely 
shagreened, with coarse, scattered, transverse, piligerous punctures. Antennal 

_ seapes and legs shining, rather strongly and unevenly punctate. 

Hairs fulvous, coarse, erect or suberect, long and abundant, especially on the 
head, gula, dorsal portion of the pronotum, mesonotum, epinotum, and fore cox. 

Antennal scapes also with long erect hairs; those on the tibie stiffer, much shorte 
and more oblique. 

_ Black; mandibles except their bases and teeth, deep red; insertions of antenne, 
funiculi beyond the tip of the first joint, thoracic articulations, trochanters, and tips of 
cox yellowish; gaster and legs castaneous. Wings heavily infuscated, blackish, 
with dark brown veins. 
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Map 42. Distribution of Camponotus (Myrmosericus) rufoglaucus (Jerdon). 

A single specimen from Medje (Lang and Chapin), without further 

data. 
This female is so easily recognized and so peculiar in its characters 

that I do not hesitate to describe it as new. It certainly does not be- 
long to any of the workers in the collection and I am unable to regard 
it as the female of any of the Ethiopian species of Dinomyrmezx that have 
been described from workers only. 

Camponotus (Dinomyrmex) wellmani lore! variety rufipartis Forel 

Stanleyville, 8, 7; Niangara, $; Faradje, 8; Ngayu, 8 (Lang and 
Chapin). The specimens agree very closely with Forel’s description. 
Two workers from Ngayu were taken from the stomachs of toads (Bufo 
superciliaris and funereus) and one from Faradje from the stomach of a 

frog (Rana occipitalis). 
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Camponotus (Myrmosericus) rufoglaucus (Jerdon) subspecies cinetellus 
(Gerstecker) 

Five workers from Zambi (J. Bequaert). 

The distribution of C. rufoglaucus and its various forms is shown 
on Map 42. 

Camponotus (Myrmosericus) rufoglaucus subspecies cinctellus variety 
rufigenis Forel 

Faradje, 8; Niangara, 9; Garamba, $; Stanleyville, $; Medje, 
8; Poko, 8; Akenge, 8 (Lang and Chapin). Six of the workers from 
Garamba are from the stomach of a Bufo regularis and a single worker 
from Akenge is from the stomach of a B. funereus. The specimens from 
Faradje were taken while they were attending plant-lice on young orange 
trees. 

Camponotus (Myrmosericus) rufoglaucus subspecies syphax, new 
subspecies 

Plate XXII, Figure 1 

WorKER very similar to the subspecies zulu Emery from Natal and quite as large, 
the largest specimens measuring fully 9 mm., but not more slender than other forms 
of the species. The scapes and tibixe are distinctly compressed, the former as in C. 
eugeniz Forel, but not so broad. Epinotum evenly arcuate in profile, without distinct 
base and declivity. Pubescence dull yellowish, not very long, slightly golden on the 
gaster of large individuals, only feebly converging at the mid-dorsal line on the 
posterior portions of the second and third segments. Color brownish black, the legs 
a little paler, the funiculi, cheeks, clypeus, mandibles, and tarsi castaneous. Gastric 
segments with very narrow, dull-yellowish posterior margins. 

Numerous specimens from Zambi (type locality) and Boma (Lang, 
Chapin, and J. Bequaert). 

The Zambi specimens are from three colonies, two of which bear the 
following notes. ‘Ants forming numerous small craters in the white 
sand (Pl. XXII, fig. 1). Only a few individuals were seen outside the 
nest before noon. The nest extended to a depth of 50 cm. below the 
surface.”’ ‘Nest in the rotten base of a Hyphzxne. No larve nor pupe 
could be seen, though there were certainly as many as 1000 workers in 
the colony. The nest was loosely arranged in the soft, decomposing 
mass.”’ Bequaert says of the specimens from Boma that they “run very 
swiftly and were nesting in the road.” 

Workers of this ant were sent to Prof. Emery, who compared them 
with his cotypes of the subspecies zulu. He pronounced them to belong 
to a new subspecies “with the pubescence on the gaster much more 
parallel and less sinuous.” 
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aa : (M ; icus) rufoglaucus subspecies flavomarginatus 

z . (Mayr) 
, 8; Vankerckhovenville, 8; Garamba, 8; Faradje, 8 (Lang 

in); Thysville, 8 (J. Bequaert). A small number of speci- 
each locality, without further data. 

_ Camponotus (Orthonotomyrmerx) vividus (}'. Smith) 

_- Plate XXTI, Figures 1 and 2; Text Figure 63 

erous workers of this shining black ant taken at Malela (Lang, 
in, and J Bequaert) and a single deilated female from Lukolela 

ng anc Chapin). At Malela, the ants had occupied the large nest of 
sal termite( Pl. XXI, figs. 1 and 2). “This consisted of strong, 

Fig. 63. Camponotus (Orthonotomyrmex) vividus (F. Smith). 
Worker major. a, body in profile; 5, head, dorsal view. 

fp carton and was built around the stem of a sapling, which grew in a 
‘ove Swamp among raphia palms. When the nest was disturbed 

oi sr ants swarmed out and covered the nest in great numbers and 
m2 in up on our bodies and attacked us furiously. Only after we had 
the nest open did we notice that it had been originally built by 

mi Some dead specimens of these were found in one corner. As 
own in the photograph, the ants themselves had excavated the strong 

mn, making more spacious and more irregular cells. There were 
al large and many small entrances on the surface of the nest.”’ 
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Campon otus (Orthonotomyrmex) vividus variety semidepilis, 

new variety 

Worxer.—Exactly like the typical form, except that the erect hairs on the dorsal 
surface of the head and body are distinctly paler and only about half as numerous. 
The pubescence, too, is more dilute and shorter, especially on the gaster. 

Described from numerous workers from Medje (type locality) and 
Leopoldville (Lang and Chapin). The following note relates to the speci- 
mens from the former locality: “These ants were taken out of their nest 
in the rather rotten portions of a tree. Their galleries were often large 
enough to admit one’s finger. The workers, when disturbed, ran out and 
bit viciously. The specimens were taken about five miles south of the 
Nepoko while we were collecting accessories for the Museum group of 
okapis.”’ 

Fig. 64. Camponotus (Orthonotomyrmez) vividus subspecies cato 

(Forel). Worker major. a. hody in profile; 6, head, dorsal view. 

Camponotus (Orthonotomyrmex) vividus subspecies cato (Forel) 
Text Figure 64 

Stanleyville, 2,8, 9; Garamba, 2,8; Medje, 2,8, 9; Avakubi, 
a,%; Akenge, 8; Thysville, 8; Bengamisa, 9, &; Niangara, 9, 7— 

(Lang and Chapin). The workers from Akenge, two in number, were 
taken from the stomach of a Bufo polycercus, a female from Medje was 
from the stomach of a B. funereus, and one from Stanleyville from the 
stomach of a frog (Rana mascareniensis ). 

Under separate numbers two different native names, “‘suma” and 
“likulu,” are given for this ant. The specimens from Stanleyville were 
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Cc framing up and down the trunks of big trees near the Tshopo 
tiver in great numbers;” those from Medje were found in similar situa- 
ions and also crawling over the tents. ‘When crushed, they gave off a 
enc ylike bugs.” 

s i _ Camponotus (Orthonotomyrmex) sericeus (Fabricius) 

= Figure 65 

. Bequaert). Numerous specimens, without further data. Map 43 

s the distribution of this species. 
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Fig. 65. Camponotus (Orthonotomyrmez) sericeus (Fabricius). 

Worker. a, body in profile; 5, head, dorsal view. 

Camponotus (Myrmotrema) foraminosus Forel, variety 

Numerous workers and four males from Faradje and Avakubi, and 
Ee probebly several females from Stanleyville and Bengamisa (Lang and 
_ Chapin), belong to a variety of this species, which I refrain from naming, 
_ owing to the small amount of material of this extremely variable species 
in my collection. Prof. Emery, to whom specimens were submitted, 
ues that ‘the pubescence is more abundant and more golden than in 

» specimens sent by Forel as corresponding to the type of the 
species The true type is a unique and is in the collection of the Museum 

_ of Geneva.” 
_ The specimens from Faradje were found “living in the hollow 
 eavities of twigs and branches which they probably bored themselves. 
‘ "The cavities also contained numerous estivating snails, which were evi- 
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dently not molested by the ants. The snails were so tightly attached té 
the surface that they were often broken when an attempt was made to 
remove them. About this time (the latter half of December and begin- 
ning of February) the grass is burned all over the country. The flames 
leap high and the heat is incredible, many of the branches of the trees 
being killed by the fire. This may be a reason for the snails’ seeking 
refuge in the cavities made by the ants.” The snails belonged to Pach- 
nodus herbigradus Pilsbry.' (See p. 154). 
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Map 43. Distribution of Camponotus (Orthonotomyrmez) sericeus (Fabricius). 

Camponotus (Myrmotrema) foraminosus subspecies hereticus Santschi 

A single worker major from Lukolela (Lang and Chapin) seems to 

be referable to this subspecies. 

Camponotus (Myrmotrema) foraminosus subspecies auropubens Forel’ 
variety 

A single minor worker from Stanleyville (Lang and Chapin), which @ 
I am unable to assign with certainty to any of the described forms of this 
subspecies. 

'Pilsbry, 1919, Bull. American Mus. Nat. Hist., XL, p. 308. 



Wheeler, Ants of the Belgian Congo 251 

"Camponotus (Myrmotrema) perrisii Forel subspecies jucundus Santschi 

ee 2 Text Figure 66 

_ Kwamouth, 2, %, 9, &; Niangara, 2, %; Faradje, 2, 8, 
9; Garamba, 2, 8 (Lang and Chapin). Many specimens, some of 
__. which were identified by Prof. Emery as belonging to this subspecies. 
Those from Kwamouth were found with their pupx nesting in the gal- 

eries of a large, conical termitarium; those from Faradje were taken in 
mushroom-shaped termitaria. Those from Niangara, however 

Z on 

& “were nesting “in the hollow of a tree.” 
oe 

ee 

Fig. 66. Camponotus (Myrmotrema) perrisi: subspecies jucundus 
Santschi. Worker major. a, body in profile; 5, head, dorsal view. 

4 The female of this subspecies measures 11 to 11.5 mm. (wings 12.5 
mm.) and resembles the major worker very closely in sculpture, pilosity, 

_ and color, except that the erect whitish hairs are shorter and less numer- 
_ ous on the upper surface of the head and thorax. The antennal scapes 
are not so pale at their base. The wings are suffused with brown and 
___ have dark brown veins and pterostigma. The male measures 7 to 8mm., 
is black throughout, with wings colored like those of the female, but 
_ paler. The scapes and hind tibiz are distinctly flattened, though much 
less so than in the worker and female, and the upper border of the petiole 
___ isstraight and transverse, with a small elevation or tooth on each corner. 
__ The body is rather shining; the thorax without erect hairs above. 
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Camponotus (Myrmotrema) perrisii subspecies jucundus 

variety grandior (Forel) 2 

Yakuluku, 2, 8; Garamba, 2, 8 (Lang and Chapin). Numerous 
specimens. Those from Yakuluku were found “nesting in small mush- 
room-shaped termitaria, which were only about five yards apart.” 

Camponotus (Myrmotrema) olivieri (Forel) variety sorptus (Forel) 

Seven minor workers taken at Kwamouth, Leopoldville, Lukolela, 
and Stanleyville (Lang and Chapin). The types were taken by Forel 
from the stomach of a pangolin (Manis temmincki). 

Camponotus (Myrmotrema) bayeri Forel 

Thirteen workers from Faradje (Lang and Chapin), without further 
data. 

Camponotus (Myrmotrema) micipsa, new species 
Text Figure 67 

WorRKER MAJOR.— 

Length 9 to 10 mm. 

Head large, longer than broad (without the mandibles, 3.8 X 3 mm.), broader 
behind than in front, with excised posterior border and evenly and very feebly convex — 
sides. Mandibles very convex, with 6 short, subequal teeth. Clypeus rather flat, 

longer than broad, ecarinate and feebly longitudinally grooved in the middle, sub- 
hexagonal, narrower in front than behind, its anterior border somewhat truncated, 
straight. Frontal area impressed, lozenge-shaped; frontal carine widely separated, 

as far apart as their distance from the sider of the head. Antennal scapes distinctly 
flattened but not dilated, somewhat narrower at their tips than in perrisii, extending a 
little beyond the posterior corners of the head. Eyes rather small and flat. Prome- 
sonotal and mesoépinotal sutures more impressed than in perrisii; the epinotum some- 

what cuboidal, as long as broad, the base and declivity subequal, nearly rectangular in 
profile, the former flattened, the latter very feebly concave, both slightly submarginate 
on the sides. Petiole similar to that of perrisit but broader above, the upper margin 
feebly notched in the middle. Hind tibie somewhat flattened but neither prismatic 
nor channelled, their flexor borders without a row of bristles. 

Mandibles, clypeus, upper surface of head, thorax, and gaster opaque; mandi- 

bular teeth, frontal area, antennal scapes, gula, sides of thorax, posterior surface of 
petiole, legs, and venter shining. Mandibles finely punctate on a very finely and 

evenly shagreened ground. Head very finely, densely and evenly punctate; the cly- 

peus and cheeks with coarse, shallow, rather sparse, piligerous foveole, which are 

elongate and oblique, with their posterior edges more pronounced. Front and sides of 
head with similar but more scattered and less pronounced foveole. Antennal scapes 

covered with round punctures of very unequal size. Thorax and gaster very finely and 
densely punctate like the head, with small, rather sparse, piligerous punctures. 
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S Hic coarse, erect, rather long and abundant on the upper surface 

r Bs loc wat spp coh Hoven ars « chor, oat, tnt, wb 

tits ieiasarly-enianlitg the ania. 

iffering from the worker major only in the smaller and shorter head, which is 
r than wide behind. The foveol of the cheeks and clypeus are less distinct, 

>y, erect golden hairs arising from them are as striking as in the major. 

Fig. 67. Camponotus (Myrmotrema) micipsa, new species. a,hecd 
of worker maxima; }, clypeus of same; c, thorax and petiole of same in 

profile; d, head of worker media, 

zyand Chapin). This species is evidently allied to perrisit, oliviert, 
7, and maynei Forel, but distinct from all of them in the structure of 

the oa sculpture, pilosity, etc., though apparently most closely re- 
to maynei. 
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Camponotus (Myrmorhachis) polyrhachioides Emery = 

Lukolela, 8, 9; Lie, 8 (Lang and Chapin). The workers from the 
latter locality, two in number, were taken from the stomach of a toad 
(Bufo regularis); the specimens from Lukolela, comprising two workers 
and three winged females, were found running on fire-wood. 

U c 
Fig. 68. Camponotus (Myrmamblys) chapini, new species. a, 

worker major, body in profile; b, head of same, dorsal view; c, head 
of worker minor. 

Camponotus (Myrmamblys) chapini, new species 

Text Figure 68 
WoRKER MAJOR.— 

Length 5.5 to 6.5 mm. 
Head very large in proportion to the remainder of the body, longer than broad 

(without the mandibles, 2.4 X 2.2 mm.), broader behind than in front, with deeply 
excised posterior, rather convex lateral borders and prominent, rounded posterior 
corners. Mandibles stout, convex, coarsely 6-toothed. Clypeus flattened, strongly 
carinate, its anterior border notched on each side, with a short median lobe, angularly — 
emarginate in the middle and rounded at the corners. Frontal area obsolete; frontal 
groove distinct; frontal carine approximated in front, subparallel and widely sepa- 
rated behind, nearly as far apart as their distance from the lateral borders of the head. 
Eyes small and flat. Antenne short, seapes (1.2 mm.) curved, somewhat flattened 
basally and thickened at their tips, which extend only about three times their greatest 
diameter beyond the eyes. Thorax small, short, and robust, not longer than the head, 
very broad through the pronotum, which is as broad as long, very rapidly narrowed 

, aupiis) 
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— to the Interalty cor ied sities the meso- and epinotum together not longer 
: the y Promesonotal suture strongly impressed, metanotum very small 

or hut distinct. In profile the general dorsal outline of the thorax is arcuate, 
sega is somewhat raised in front at the suture above the pronotum; 

notum sloping, rounded, with indistinct, subequal base and declivity. Petiole 

its. ale elliptical from behind, evenly rounded above, with a slight angular 
on in the middle of the superior border; in profile scarcely thicker below than 
much compressed anteroposteriorly, about three times as high as thick, with 
superior border. Gaster much smaller than the head, the first segment 
rly truncated, the dorsal surface convex. Legs rather stout, tibie slightly flat- 
tarsal claws rather long. 

Shining throughout; mandibles coarsely cadre at their bases shagreened and 
yue. Clypeus and head sharply shagreened and covered with coarse, sparse 

s, which are very uniform on the clypeus and cheeks, somewhat shallower 

more seattered on the front and vertex. Posterior corners of head with a few 
ate foveole. Thorax and gaster more finely shagreened than the head, the . 

Ganeversely, and both with scattered piligerous punctures. 
‘Hairs yellow, sparse, coarse, erect, and rather short. Petiolar border with four 

-gula with only a few short hairs; cheeks hairless. Scapes naked; tibia with 
amerous, very short subappressed hairs. Pubescence sparse, appressed, distinct, 

+t on the mandibles, clypeus, and cheeks, longer on the gaster. 
Head deep castaneous, almost black; mandibles and anterior portion of clypeus 

; antennz, pronotum, cox#, and legs brownish yellow or testaceous; re- 
‘Gf thorax, petiole, gaster, and an inverted V-shaped spot on the dorsal surface 

of er re erncens. 

“Length 3 to 4.5 mm. 

s broad as long, a little broader behind than in front, with straight sides pie feebly 
ead border. Clypeus strongly carinate as in the major, but its anterior 

4 heal pilosity, and color much as in the major dations: but the thorax uni- 
" formly brown throughout, and the head paler, though darker than the thorax and 

: Described from five major and eleven minor workers from Garamba 
type locality), a major from Medje, and a minor from Faradje (Lang 
uM eenrg The specimen from the locality last mentioned is fre rom the 
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PHASMOMYRMEX Stitz 

Worxer.—Rather large, elongate, monomorphic, varying little in size. Head 

rectangular, with rounded posterior corners. Clypeus rather flat, indistinctly carinate, 
without an anterior lobe, its anterior border broadly and angularly excised. Thorax 
long, flattened above, obtusely marginate on the sides; anterior corners of pronotum 
angular; metanotum distinct, bounded by well-defined sutures anteriorly and pos- 

teriorly, its stigmata situated below its lateral marginations; mesometanotal suture 
impressed; epinotum subcuboidal, truncated behind. Petiolar node thick, with a 
distinct angle at the sides of its dorsal margin. Gaster small. Legs long, hind tibia 
three-sided. 

Fem aLe.—Head as in the worker. Thorax depressed, pronotum seen from above 
nearly as long as the mesonotum and overarched by the latter only very slightly. 
Scutellum not projecting over the postscutellum or epinotum. Wings as in Campo- 
notus. 

Mate unknown. 

A single species, originally described by Forel as Camponotus buch- 
neri and known only from the West African region, from Cameroon to 
Angola (Malange) and eastward to the Ituri forest. 

Phasmomyrmex buchneri (Iorel) 

Lukolela, 8; Avakubi, 8; Medje, § (Lang and Chapin); Teteee: 
8 (J. Bequaert). Single specimens. Those from Avakubi and Lukolela 
were taken on fire-wood brought in from the forest. 

Potyruacuis |. Smith 

Large or medium-sized ants closely allied to Camponotus. 
WorkKER monomorphic. Head orbicular, oval or rounded subrectangular, very 

convex above, with very prominent, long and sinuate frontal carine. Palpi long, the 
maxillary pair 6-jointed, with the basal about half as long as the second joint, the 

labial pair 4-jointed. Clypeus well developed, usually convex or more or less carinate. 

Antennx long, 12-jointed, the scapes inserted some distance behind the posterior 
border of the clypeus, as in Camponotus; funicular joints considerably longer than 
broad. Thorax more or less arcuate above, often more or less carinate on the sides, 

and more or less dentate or spinose, but exhibiting great differences in conformation in 

different species. Usually either the pronotum or the epinotum or both are armed with 
teeth or spines, rarely the mesonotum. The petiole has a large scale, the superior 

border of which is nearly always armed with pairs of spines or teeth, more rarely also 
with a median, unpaired spine or tooth. Gaster large, broadly elliptical or sub- 

globular, very convex above, the first segment forming more than half of its surface 
and often more or less truncated or concave in front. Legs long and well developed, 
the tibiw often constricted at the base. Gizzard much as in Camponotus. 

Femate decidedly larger than the worker, with massive thorax. Spines and 

teeth on the thorax and petiole smaller. Wings long, the anterior pair with a radial 
and a single cubital cell; discoidal cell lacking and cubital vein usually reaching the 
outer margin of the wing. Gaster massive, its first segment often proportionally” 
shorter than in the worker. 

\ 
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J kde sloscly ‘resembling the male of Camponotus, small and slender; the thorax 
and petiole quite unarmed, the latter with a low, thick scale. Frontal carine more 

front more convex, pronotum overarched by the mesonotum. External 
ital valves small and slender. Cerci distinct. 

Pup enclosed in cocoons. 

A large genus comprising several hundred species, many of which are 
10ng the most beautiful of ants, confined to the tropics of the Old 

4 World, though, like @cophylla, absent from Madagascar (Map 44). 
_ The species of Polyrhachis, however, have a wider range, since a small 

number of forms occur as far north as Syria in Asia and as far south as 
the eastern Cape Colony and Tasmania. The majority of the species 
are aggregated in the Indomalayan, Papuan, and Australian Regions. 
Forel and I have divided the genus into subgenera, eleven of which, based 
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Map 44. Distribution of the genus Polyrhachis. 

_ on peculiarities in the structure of the thorax and petiole, have been 
- recognized up to the present time, namely, Polyrhachis, sensu stricto, 
_ Campomyrma Wheeler, Hagiomyrma Wheeler, Myrma Billberg, Hedo- 
__ myrma Forel, Myrmhopla Forel, Chariomyrma Forel, Myrmatopa Forel, 
| Cyrtomyrma Forel, Myrmothrinax Forel, and Dolichorhachis Mann. In 
the Ethiopian Region only two of these, Cyrtomyrma and Myrma, are 

_ known to occur, the fcrmer represented by a very few aberrant species, 
_ the latter by a number of forms which show much greater diversity of 
_ structure than do the species of the same subgenus in the Indomalayan 
- and Papuan Regions. This fact, together with that of the wide distribu- 
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tion of Myrma, would seem to indicate that it is the most archaic of all 
the subgenera of Polyrhachis. 

The species of Polyrhachis form only moderately large colonies and 
none of them is sufficiently common to be of economic importance. 
Many of them are, in fact, rare and sporadic. They are very timid or 
pacific insects and are most frequently found singly walking up or down 
tree-trunks or on the foliage of trees or bushes. Their nesting habits are 
very diverse. According to my observations in Australia, the species of 
Campomyrma nest in the ground, under stones, or more rarely in crater 
nests. The same is true of the species of Hagiomyrma and Chariomyrma, 
though I have always found P. (Hagiomyrma) semiaurata Mayr in large 
logs and certain species of Chariomyrma in earthen termitaria. So far as 
known, none of the species of these three subgenera employs silk in the 
construction of the nest. The species of Hedomyrma, as Mann and I have 
observed, live in high trees, but we have been unable to find the nests. 
Several of the larger species of Myrma nest in the ground or in logs and 
some of them line their nests with silk spun by the larve. Many of the 
smaller species of this subgenus make carton and silken nests on or 
‘between the living leaves of trees, and this is the general habit also of 
many species of the subgenera Myrmhopla, Myrmothrinax, Myrmatopa, 
and Cyrtomyrma. <A few species of Myrma and Myrmhopla live in hol- 
low stems or in old galls. Jacobson and Mann have described the beauti- 
ful carton and silk nests built by various Myrmatopa species on the under 
sides of leaves in Java and the Solomon Islands. P. (Myrmhopla) 
armata of the Indomalayan Region sometimes builds its nest in houses. 
P. (M.) dives and some of the allied species construct small globular 
nests of nearly pure silk, somewhat like those of tent-caterpillars, on low 
bushes. The nest of one of the few species of the subgenus Polyrhachis, 
sensu stricto, the East Indian P. bihamata, was found by Bingham. “It 
was of silky, yellowish brown material, placed close to the ground in the 
center of a clump of bamboos, and measured about a foot in diameter.” 
Some species of Polyrhachis, when irritated, emit a strong, pleasantsmell. 
According to Bingham, the odor of P. (Myrmhopla) venus Forel is like _ 
that of the tuberose. 

Polyrhachis (Myrma) laboriosa F’. Smith 

Plate XXII, Figure 2; Text Figure 69 

Six workers from Stanleyville and Bafwasende, without further 
data and a number of workers, larve, and cocoons from a nest at 
Niangara (Lang and Chapin). 
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P Se ties apecien i is easily distinguished from all the other African mem- 
pai the genus by the peculiar petiole, which bears a single pair of 

»ok-shaped spines . The nest (Pl. XXII, fig. 2) seen by Mr. Lang 
bed as follows. “ Tt was found on a small tree about three meters 

he ground and was 16 centimeters wide, built in a fork between a 
cal finer twigs and consisted of old vegetable fibres and leaves 

d together. It was naturally extremely light, as no soil had been 
se n its construction. The general color outside was dark gray. Its 
Site ery thin, scarcely one millimeter in thickness. As far as I 

d see, there were many entrances, though they were somewhat 

aes Fig. 69. Polyrhachis (Myrma) laboriosa F. Smith. Worker. 

4 damaged. Still, a great many intact openings were visible. The fine 
__ hairs on the abdomen of this ant are conspicuously bronzy. When dis- 
q -_turbed, the workers make a rattling noise by striking the nest with their 
_ abdomens. They bend the abdomen forward between their legs and dis- 
charge from its tip a copious spray of formic acid, which is quickly 
_ diffused through the air.” 

| q A nest of this ant, described and figured many years ago by Mayr 
and Aurivillius,' was 17 em. long, 7.7 cm. broad, and 5 em. thick. It was 

rather triangular i in outline, with a large opening at one end and several 
_ small openings scattered over the surface. It was attached to some thin, 
D iecfy twigs and consisted of brown, fibrous vegetable detritus resembling 
SE rerrining cowdung, agglutinated “by means of a glue-like substance.” 
: _ The interior contained partitions of a similar structure. 
eS Examination of the nest fragments contained in the vial with the 
_ workers from Niangara shows that the coarse vegetable particles are 
_ bound together by a small quantity of silk. This was also noticed by 

41896, Ent. Tidakr., XVII, p. 255, Pl. IV, fig. 3. 
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Santschi in two nests which he examined.' Concerning one of them, 
containing only the mother queen and her first brood of larve and still in 
process of construction, he remarks: ‘‘The walls of the nest already con- 
tain silk, which seems to show that the female is able to use the larve 
as shuttles, or perhaps the young larve spin the silk spontaneously 
around themselves on vegetable detritus placed at their disposal.” That 
the latter supposition is probably erroneous is evident from what is 
known concerning the behavior of the female @cophylla bie: founding 
her nest. 

Polyrhachis (Myrma) militaris (Fabricius) 

Stanleyville, 8; Panga, 8; Lukolela, $; Avakubi, 8; Leopoldville, 
8; Medje, 8; Lubila, 8; Ngayu, 8; Boyulu, 8; Lie, 8 (Lang and 
Chapin). Numerous specimens. Those from Ngayu, Boyulu, and Lie, 
four in number, were taken from the stomachs of toads (Bufo funereus 
and regularis). The only specimen from Lubila is “from a nest in a 
mushroom-shaped termitarium.’’ Many of the specimens from the 
other localities were captured on fire-wood. Some of the workers have 
the pubescence on the gaster rather golden and therefore approach the 
subspecies cupreopubescens Forel. 

The large Ethiopian species Myrma, comprising militaris, whtitiaide 
gagates, schliiteri, and nigriseta, are so variable and exhibit so many 
annectant subspecies and varieties that one is tempted to regard the 
whole complex as a single, extraordinarily unstable species. Santschi, 
however, believes that there are several species with a pronounced tend- 
ency to hybridize. The materials in collections at the present time are 
quite insufficient to substantiate either of these views, and the matter 
must be left to some future myrmecologist, resident in equatorial Africa, 
who can study these ants intensively both in the field and in the labora- 
tory. 

Polyrhachis (Myrma) militaris subspecies cupreopubescens Forel 

A fine series of workers and females taken at Avakubi from “‘a nest 
built in an upright rotten stump, about four feet from the ground” and a — 
single female from Medje (Lang and Chapin). 

41909, Ann. Soc. Ent. France, LX XVIII, p. 393. 



1922] Wheeler, Ants of the Belgian Congo 261 

ee . Polyrhachis. “(ayrma) militaris subspecies cupreopubescens variety 
4 nkomoénsis Forel 

~~ Agingle worker from Akenge, taken from the stomach of a toad 
3 Jit polycercus). As Forel states, the epinotal teeth of this variety are 
& very long, erect, and strongly recurved. The middle pair of petiolar 

_ spines are more erect and less inclined backward than in the typical 
_ cupreopubescens, and the lateral spines are much longer, more slender, and 

i farther from the median pair. The pubescence seems to be dimmer and 

é | less golden, but this may be due to the action of the toad’s gastric juices. 

4 : Polyrhachis (Myrma) militaris subspecies cupreopubescens variety dido, 

. new name 

_ This name is suggested to replace argentatus Stitz, which is pre- 
occupied by P. argentatus F. Smith [= Formica argentata Fabricius = P. 
sexspinosa (Latreille)}. 

I possess two workers of this beautiful variety from Mt. Coffee, 
Liberia, collected by R. P. Currie. The thorax, petiole, cox#, and 
ventral portions of the gaster are covered with dense, brilliant, silver 
pubescence, the upper surface of the gaster with brilliant golden pubes- 
cence asin cupreopubescens. Thelateralspinesof the petiole are very short. 

Polyrhachis (Myrma) schistacea (Gerstecker) variety divina Forel 

. Thysville, $; Poko, 8; Boma, 8; Zambi, 8 (Lang and Chapin); 
Zambi, 8, 2 (J. Bequaert). The specimens from Zambi were found 
climbing on grass-stalks in the savannah; the others bear no data except 
the localities. The nesting habits of this ant are very probably the same 
as those of the closely allied gagates (vide infra), also taken in the savan- 
nah and in the same locality. 

Polyrhachis (Myrma) schistacea subspecies rugulosa (Mayr) variety 
divinoides Forel 

A single worker from Banana (Lang and Chapin) seems to be refer- 
able to this variety. 

Polyrhachis (Myrma) schistacea subspecies atrociliata Santschi variety 
benguelensis Santschi 

Six workers from Yakuluku and one from Garamba (Lang and 
Chapin) run to this variety in Santschi’s table. The hairs on the body 
are black, short and sparse, whereas in the typical atrociliata they are 
long and abundant. 

41914, ‘Voy Alluaud et Jeanne! Afr. Orient., Formicidw,’ p. 142. 
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Polyrhachis (Myrma) gagates I’. Smith Levy ; 
Plate XXIII, Figures 1 and 2; Text Figure 70 

Numerous workers and females from Zambi (Lang and Chapin). 
The interesting nest of this species is represented on Pl. XXIII, figs. 1 
and 2, from two of several photographs taken by Mr. Lang and accom- 
panied by the following note. ‘‘These ants nest in the ground. The 
entrances to the nest are surrounded by an irregularly circular mound of 
white, loose sand, which measures about 40 cm. in diameter, the sand 
being heaped up to a height of 13 to 15cm. In the center of the mound 
there is a tuft of grass (in one of the photos the stalks of the grasses have 

Fig. 70. Polyrhachis (Myrma) gagates F. Smith. Worker. . Jn 

been cut off near the base, in order to show the entrances). In between 
the root-stocks of the tuft of grass, and leading into the nest there are 
numerous irregular entrances which are continued outside along the 
stalks, the sand being agglomerated with a sort of paper-like material so 
as to form a solid wall in strong contrast to the loose sand. The ground 
below the crater contains numerous galleries simply excavated in the 
sand. When the nest is disturbed, great numbers of ants run out and, 
when directly molested, discharge much formic acid. The chambers 
containing the larve, etc., were immediately beneath the surface. No 
more ants were encountered at a depth of 20 cm. so that the nest is 
rather shallow. A few individuals were seen outside at 11 a. m., in the — 
fairly strong sunlight. We saw a great many more of these nests, but 
no other as large as the one photographed. All the nests were found on a 
sandy island in the Congo River near Zambi, June 30, 1915, at a short 
distance from the shore. They were scattered over a plain which is 
evidently inundated during the rainy season, but which was dry at the 
time of our visit.””. Mr. Lang’s description suggests that a certain amount 
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‘si 7 may have been employed by the antsin the confection of the paper- 

e entrance 3, as in the nests of some other earth- or wood-inhabiting 

Polyrhachis (Myrma) atalanta, new species 

Text Figure 71 

sate occipital border, eee Oe adie tks tt dicta Ge ke 
rans convex. Eyes large, prominent, somewhat less than hemispherical. 
Mandibles rather convex, with six coarse teeth. Clypeus convex, only moderately 
carinate, about twice as broad as long, its anterior border entire, nearly straight. 

‘ont: area large, triangular: frontal carine approximated in front, very strongly 

a s the head through the eyes, and as long as broad. Scutel- 
tv egeleamy Epinotum with rounded, convex base, which 

_ sides, where it is bluntly marginate, its posterior corners 
with two recurved teeth, which are somewhat smaller and 

more slender than those of the pronotum, about twice as 

long as the width of their bases, directed outward, back- 
ward, and slightly upward. They are connected by a strong 
transverse carina, strongly curved forward in the middle 
and separating the base from the declivity, which is very wis 71. Polerheckd 

much shorter than the base and very concave. Petiole as (agyrma) porate 

broad as high, very thick and strongly convex anteriorly species. Female. a, petiole, 
‘and posteriorly, its anterior surface somewhat truncated terior view; 6, head 

, its superior border bearing four broad, flat spines, trom shove. 
slightly incurved, and more strongly curved backwards 

ly at their tips. The inner pair is somewhat longer and broader than the outer. 

oval, the first segment not marginate on the sides and not very strongly trun- 

 eated anteriorly. Legs rather stout, tibie distinctly constricted at their bases. 

Rather shining throughout and strongly sculptured as follows: Mandibles 

tsa agen front and posterior portion of the head 

sarply longitudinally rugose; the ruge on the clypeus, cheeks and sides of the head, 

, irregular and more or less vermiculate. Upper surface of pronotum, meso- 

| ‘scutellum, and base of epinotum sharply longitudinally rugose like the back 

el the head, the base of the epinotum more anaes On the pronotum the ruge 



oe, 
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diverge from the middle of the anterior border and there is also a’similar, thous 
pronounced, tendency in the mesonotal rugw; those on the epinotum are strongly 
arcuate on the sides. Sides of the thorax punctate-rugulose; anterior and posterio 
surfaces of the petiole transversely and rather vermiculately rugulose, except | o 
tips of the spines, which are smooth and shining, as is also the declivity of the epi- 
notum. Gaster very finely and densely punctate; the anterior two-thirds of the first 
segment longitudinally rugulose, the rugules being sharp and occasionally anastomos- 
ing. Seapes and tibiwe coarsely rugulose, with large, elongate piligerous panels: 

Fig. 72. a, Polyrhachis (Myrma) concava Ern. 

André, head of worker; 6, thorax of same, dorsal! 

view; c. Polyrhachis (Myrma) aérope, new species, 

head of worker; d, thorax of same, dorsal view. 

Hairs silvery white, long, erect, abundant, covering the whole body, except the 
apical half of the funiculi; as conspicuous on the scapes, cheeks, and legs as on the 
thorax and gaster. Pubescence grayish, very fine, short, and appressed, distinct only_ 
on the gaster, where it is sufficiently abundant to dim the surface but not to conceal 
the sculpture. 

Black; palpi, tibial spurs, and terminal joint of tarsi testaceous; tips of faniouli 
and wings brownish, the latter with pale brown veins and dark brown pterostigma. 

A single specimen from Stanleyville (Lang and Chapin), without ° 
further data. This species is evidently very closely related to Ern. 
André’s P. sulcata, which is also known only from the female. This form, 
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*, according to the description, is slightly larger (9 mm.), has the 
nc very superficially and almost indistinctly rugose, the eyes are 

ore ‘than hemispherical; the ruge on the epinotum are described as 

rans t arquées”’; the petiole is higher than broad and the 
-is duller. P. atalanta may eventually prove to be merely a sub- 

es of sulcata. 

Polyrhachis (Myrma) concava Ern. André 

. Text Figure 72a and b 
bay che single worker from Akenge, taken from the stomach of a toad 

ufo funereus), and a deiilated female from Stanleyville (Lang and 
apin). Forel took several workers of this species from the stomach of 

(Manis temmincki). Two of these specimens are in my col- 

eh ey - Polyrhachis (Myrma) aérope, new species 
ee a Text Figure 72c and d 
ac — 
_ Length somewhat less than 6 mm. 

____ Head longer than broad, subelliptical, not broader behind than in front, narrowed 
i behind the eyes to the occipital border, which is indjstinctly marginate, very convex in 
__ the middle above through the frontal carine, the cheeks rather straight, the gular 

Pe “margin bluntly submarginate. Eyes at the middle of the sides of the head, large, 
prominent, broadly elliptical, their external orbits slightly sinuate. Mandibles nar- 
__ row, their apical borders rather oblique, with five subequal teeth. Clypeus convex, 
___ bluntly carinate in the middle, its anterior border broadly rounded, entire. Frontal 
__ area broadly triangular, indistinct; frontal carine high, rather closely approximated, 
moderately sinuate, somewhat farther apart and subparallel behind. Antennz long, 

“seapes slightly enlarged and deflected at their tips, extending fully one-half their 
_ length beyond the posterior border of the head. Thorax much like that of P. concava 

__Ern. André, long and narrow, the dorsal surface concave with strong, upturned lateral 
_ earinw, notched at the pronounced, transverse promesonotal and mesoépinotal 
_ gutures. Pronotum as long as broad, narrowed behind, its anterior spines straight, 
acute, slightly divergent, flattened, more than twice as long as their width at the base. 
_ Mesonotum trapezoidal like the pronotum, but smaller and broader than long; base 

of epinotum regularly rectangular, one and one-third times as long as broad, its 
__ posterior corners with two small, erect, slightly recurved teeth, which are as long as 
_ broad at their bases, its posterior border not marginate but, as in concava, passing 
i. over into the sloping declivity, which is slightly longer than the base and feebly con- 
vex in profile. Petiole and gaster shaped as in concava, but with the median pair of 
_ spines of the former straight, when seen from the front, and not slightly curved in- 

ward. Tibix distinctly constricted at their bases. 
_ Shining; gaster smooth and polished. Mandibles finely striated and sparsely 

and finely punctate;* head, thorax, and petiole finely coriaceous or shagreened; the 
__ ¢lypeus somewhat smoother. Gaster very minutely and superficially punctate. 
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Hairs and pubescence whitish, the former erect, very sparse, present only on the 

tip of the gaster and posterior portion of venter; the pubescence very short and dilute, 
delicate, and appressed, visible only on the sides of the thorax and on the clypeus and 
appendages. : 

Black; only the palpi and insertions of the antennz reddish. 

Described from a single specimen from the stomach of a frog (Xeno- 
pus miilleri) taken at Niangara (Lang and Chapin). 

This form is so close to concava André that it might be regarded as a 
subspecies. It differs, however, very decidedly in the proportions of the 
head and thorax, as shown in the accompanying figures, and is also 
smaller (concava measures nearly 7 mm); the pubescence on the body is 
much less developed and the legs are darker. 

Fig. 73. Polyrhachis (Myrma) alluaudi Emery. Head, 

thorax, and petiole of worker; after Emery (1891). 

Polyrhachis (Myrma) alluaudi Emery variety anteplana Forel 

Text Figures 73 and 74 

A single worker taken from the stomach of a frog (Phrynobatrachus 
perpalmatus) captured at Stanleyville (Lang and Chapin). 

This variety, originally described from the same locality, differs 
from the typical alluaudi by “the epinotum and its teeth being longer, 
the pronotum flatter. The transverse mesoépinotal fissure is vertical, 
very narrow and deep. The teeth of the epinotum are triangular, 
slightly curved forward; the spines of the pronotum are less than twice 
as long as their width at the base.” 

The worker and nest of the typical form were described and figured 
by Emery in 1892 from specimens taken by Alluaud in Assinie. I re- 
produce the figures (Figs. 73 and 74) because of the peculiar and inter- 
esting structure of the nest, which Emery describes in the following 
words: ‘The nest was found on a bush, 1.70 m. from the ground, 
attached to the lower surface of a leaf. It consists of a single low-vaulted 
chamber, with the entrance prolonged as a kind of chimney. Its walls 
are made of rather coarse vegetable particles loosely glued together.” 

— 
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Polyrhachis (Myrma) nigrita Mayr 

A single worker from Akenge (Lang and Chapin), taken from the 
stomach of a toad (Bufo polycercus). 

Polyrhachis (Myrma) decemdentata Ern. André 

Text Figure 75 

A winged female from Stanleyville (Lang and Chapin) and a 
single worker from Malela (J. Bequaert). 

Fig. 74. Polyrhachis (Myrma) alluaudi Emery. Nest; after Emery (1891). 

Polyrhachis (Myrma) viscosa I’. Smith? 

The thoraces of five workers taken from the stomach of a toad (Bufo 
tuberosus) captured at Ngayu (Lang and Chapin) seem to belong to this 
species. 

Polyrhachis (Myrma) revoili Ern. André 

Five deiilated females taken by Bequaert at Malela are doubtfully 
referred to this species. 

Polyrhachis (Myrma) bequaerti, new species 

Text Figure 76 

WorkKER.— 
Length 4 to 4.5 mm. 
Head, without the mandibles, scarcely longer than broad, broader behind than 

in front, with feebly convex posterior border and nearly straight, anteriorly converg- 

ing sides, in profile nearly as high as long. Eyes moderately large and convex, broadly 
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elliptical, their anterior orbits at the median transverse diameter of the head. 
Mandibles feebly convex, with five acute, subequal teeth. Clypeus convex, carinate, — 

especially behind, the anterior border evenly rounded, entire. Frontal area 
very indistinct; frontal caring very long and rather far apart, feebly sinuate, sub-— 
parallel behind. Antenne stout, the scapes only slightly enlarged and scarcely de- 
flected at their tips, extending about one third their length beyond the posterior 
border of the head. Thorax short, as high as long, the dorsal surface strongly carinate 
laterally, the border deeply notched at the pronounced promesonotal and meso- 
épinotal sutures, especially at the latter. Pronotum very broad, without the neck 
nearly twice as broad as long, decidedly broader in front than behind, at the anterior 
angles with rather large, acute, triangular spines, which are flattened, diverging, and 
fully as long as broad at their bases. The surface of the pronotum is feebly convex. — 
Mesonotum short and rather flat, more than twice as broad as long, narrower behind 
than in front, where it is almost as broad as the posterior border of the pronotum; 
its sides straight, but rounded at the corners. Epinotum extremely short, abruptly 
sloping, the base and declivity being in the same plane, the former strongly convex in 

Fig. 75. Polyrhachis (Myrma) decemdentata Ern. André. Worker. 

front just behind the mesoépinotal suture, or fissure, which is much more deeply im- 

pressed than the promesonotal suture. The posterior corners of the base bear acute, 

slender, erect, recurved spines, which are fully twice as long as the diameter of their 
insertions. The surface of the base is bluntly and longitudinally carinate in the 
middle, the declivity feebly concave. Seen from behind, the base is distinctly broader 
than long, a little broader behind than in front, with convex, arcuate sides; the 
declivity, however, has concave and more feebly marginate lateral borders. Petiole 
thick, very convex anteriorly and posteriorly, especially anteriorly, as broad as 

high, its blunt upper border with four long, slender, acute, equidistant spines, the 
outer pair distinctly longer than the inner and all directed upward and somewhat 
backward, with their tips somewhat more strongly curved than their bases. Gaster 
subglobular, very slightly broader than long, very convex above, the first segment con- _ 
cave anteriorly for the accommodation of the convex posterior surface of the petiole. 
Legs rather stout, tibie distinctly constricted at the base. 

Shining; mandibles smooth, with rather coarse scattered punctures; elypeus, 
cheeks, and anterior portion of front very smooth and shining; remainder of head 
regularly and rather finely longitudinally rugose, with punctate interrugal spaces. 
Pronotum and mesonotum above sharply and regularly longitudinally rugose, the 

ruge on the former coarser than on the head, on the latter radiating backward from a 

point in the middle of the anterior border. Base of epinotum with very regular trans- 
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ru re cree erper then those on the pronotum, giving the 
ce t = of a washboard. Lower pleure finely punctate-rugulose, 

ov e into parallel ruge, which are longitudinal on the sides of the pro- and 
1 and nearly perpendicular on the epinotum. Epinotal declivity rugulose- 
Sides in. the imiddia distinctly transverse. Anterior and posterior 

es of petic with similar sculpture, but the rugules somewhat less clearly 

ee e ore hoc gaa ian age Haag regularly reticulate. Legs 

: whi' Rahat pelea onl’ on the thoracie donsun, 

ater, venter, and dorsal suriace of hea Pubescence pale, short, fine, and 
; rather dilute, longer, and sparser on the gaster; denser on the appen- 

; mandibles, funiculi, tibia, and insertions and tips of scapes castaneous; 
ewhat paler; femora and tarsi a little darker. 

ibed from fifteen specimens collected by Dr. Bequaert in the 
forest at Utiasiki, between Lubutu and Kirundu. They were 

ether with their larve and pup, from a nest consisting of two 
1ited by a soft tissue composed of fibrous, gnawed vegetable 

ps and silk. 
; exquisite ant clearly belongs to the group comprising fissa 
dd monista Sgntschi, but is quite distinct from any of the 
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Piate VI 

Fig. 1. Dorylus (Anomma) nigricans Mliger, at Amani, fon as 
Army crossing a path. The workers carrying the brood pass between so 
soldiers which, with their mandibles lifted and wide open, pee ee 
the army. 

Photograph by Dr. J. Vosseler 

Fig. 2. Megaponera jetens (Fabricius), at Avakubi, October z 

trance to a nest, surrounded by a small mound of excavated earth, 
deserted plantation. When dug up, five galleries were found to open ir 
aperture. On two occasions Mr. Lang observed from 30 to 40 pupa cas 

_ side in the sun, near the entrance, with a few ants in steady attendance. 
no true chambers in the nest, but the galleries for the pupe and gy 
wide. When touched, these insects sting before using the mandibles, wl 
pierce the thick skin of the hand. The nohoseie of Sere sea Sete 
individuals and, when closely approached, break up at once, the men 
nervously in all directions and making a stridulating noise. “After 

they reform the ranks and continue their mareh. They are great termite 
Mr. Lang counted as many as eight such insects held between the mandibles 
ant. They never opened the jays todrop their prey, even: when Salam D 
forceps. 
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Pheidole saxicola W 
at Z bi, 

night and early morning, the 
. Near the entrances to the nests 

chiefly 
forage. are 
and chaff, and often also of dead ants and other i 
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Piate VIII . 

Myrmicaria eumenoides subspecies opaciventris (Emery). 

Fig. 1. Crescent-shaped craters of excavated earth at the er 
level, hardened soil at Rungu, July 7; 1913. The ants usually burrow tl 

after a heavy rain, either by day or night. The workers then busily e: 
of soil which they drop near the edge of the crater. Often the moist « 
roll down but sticks to the upper margin which thus becomes an ove 
The mounds in the photograph are of typical form, but some of the 
twice as high (5 to 6 em.). It is said that these craters suggested the 
famous hairdresses of the Mangbetu tribe. 

; Fig. 2. Crepeent-aiaped. crater: of sbk ieieiatetaal a mae ae 
22, 1909. In this case it was not as true to form as those shown in Fig. 
entrances were placed near the base of a bush. The galleries showed n 
tions and extended 17 inches below the surface; ee 

did not cover an area more than two feet in diameter. Most of the pu 
about the roots of the bush. These harms and eommon ants also 
ranean tunnels in various directions from their nest and make t 
by their immediate appearance in = sumbepempond a eee meat or 
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Fig. 1. A flowering branch of the tree. _ 
Fig. 2. ‘The eatin sree in 101) 
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Crematogaster (Atopogyne) theta ), Lec 
Fig. 1. Oniaia, view of 6 tacton’ snk ainle ol vests 

light gray or brownish color. The caterpillasshows on Plate X11, uA 
over the surface of this nest. Pues 7. 

Fig. 2. Inside, toas-nection vise et MatNaine ih. The white 
brood (eggs, larve, and pupa). The structure was 10.4 em. broad 
and attached to a small tree in the forest, about 8 feet from the g 
turbed, the ants stream outside and let themselves drop upon the i 
sting is painful and can be felt for many miirtes afterwards. 



X11 

PLAT? 

XLV 

Vor 



Piate XIII 

Fig. 1. Portion of the outer surface of the nest of Crematogaster (Atopogyne) 
theta (Forel) shown on Plate XII. In the upper right corner is seen a caterpillar that 
was found crawling over the surface, its segmentation being visible at the time; but 

when the creature stops and tightly adheres to the nest, its body becomes quite un- ; 

noticeable as it then resembles one of the numerous protuberances of the formicary. 
Fig. 2. Nest of Crematogaster (Nematocrema) stadelmanni variety dolicho- 

cephala (Santschi), at Kwamouth, July 14, 1914. This cone-shaped carton nest was 

hanging in a tree, about nine feet from the ground. It was fastened to several small 

branches in such a way that it moved about when the boughs were tapped with a 
stick. The outside surface was quite rough and simulated crumpled up leaves that 
cover one another like the shingles of a roof. The cellular structure inside was 

* irregular, with very thin walls, and a great many exits; larve were especially abund- 

ant in the lower portion. It measured about 18 inches in length and 11 inches in 
width at the top. 
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Pirate XIV_ 

Crematogaster (Nematocrema) stadelmanni variety la 
Bengamisa, September 27, 1914. Pepilie nen ofeey Mies wane 
that of certain termites in shape as well as in material, a fact usu: 
possible to tell from the outside appearance which insect 
photographed was so fixed to several creepers that it 

anil sive of Uns carton esha wa?y gseatly Wialilack ta it 
structure is irregular, the galleries and cells seemingly arran 
ad pope ney ee ee 

4 d ay al 
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Muskinqou gersien of Acaniholertuee mdiitorts & 
6, 1915. The minute ant, Pxdalgus termitolestes ' 
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Tetramorium setigerum s 8 

Fig. 1. Regular ring-shaped craters of | m of so 
the entrance of the nest during the rainy season. ‘These ants 
open places. < 

Fig. 2. Aspect of the entrance to the nest of the same ant 
At that tine te insects GS calif aaanana seme 
ing to construct acrater, i ae Bt tl eo ee 
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Fig. 1. ee a 
the narrow beach of white sand in the upper part of which the 

are excavated, 
Photograph by J. Bequaert 

Fig. 2. Nest of P. euslodiens in the sandy beach of the 
August 1915. : 
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Ccophylla longinoda til) at Mal July 6, 915, 
consist of leaflets closely woven together with white silk. 
thorny bush about three feet from the ground, In order to. 
compound leaves of the plant were cut off and laid on the ground. 

Fig. 1. Six leaflets have been united intoone nest. 
Fig. 2. A closer view of another formicary of the same species. _ 
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Fig. 1. Coin Lat et ecm ae ea sro 
builder and now occupied by a colony of Camponotus Ort 
Smith); near Malela, July 7, 1915. The structure was e: 
of a sapling in swampy woods. 

Fig. 2. Intro ofthese nt showing theca 
in the termitarium. 
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Puate XXII 

Fig. 1. Craters of white sand at the entrances to the 
Camponotus (Myrmosericus) rufoglaucus mabnpgeics syphax V 
June 30, 1915. 

Fig. 2. Nest of Polyrhachis (Myrma) laborioea F. Smith, at Ni 
1910. it was built ine fexk of s bach no aie 
vegetable fibres and leaves fastened together. ve atenty ae 
tered into its construction; dark gray outside, brown inside. ‘ 
somewhat damaged there were apparently many exits. ‘When Hu 
proabarred pear nd raecivlwenge sys at ‘sa 
they cusited considerate eae ee er for 
tween the legs. 
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Nests of Polyrhachis (Myrma) rset 

June = 1915. 
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Ill—THE PREDACEOUS ENEMIES GF ANTS 

By J. BEQUAERT 

_ The various means by which Nature prevents an excessive increase of 
“species not only forms in itself an interesting chapter of ecology, 

t its study is also of great importance in an understanding of the true 
____ meaning of Natural Selection. In the case of ants it has been contended 

‘that they are better defended than other insects against the attacks of 
_ predatory animals. Poulton! evidently takes this for granted when he 

considers that ants, together with wasps, are among the favorite models 

for “mimicking” insects and other arthropods. These ant-like arthro- 
j pods, having acquired by Natural Selection their resemblance “to the 
__ aggressive, abundant, and well-defended ants,” would according to this 

theory escape many of the attacks of their deceived and disgusted 
-predaceous enemies. Though the evidence presented in the following 
_ pages is still very fragmentary, I trust the reader may easily conclude for 

himself to what extent such resemblances, which, in some cases at least, 
_ ean hardly be doubted, have a real protective value. There is certainly 

little or no evidence to show that, as the theory-is often expressed, ants 
— are unpalatable to most insectivorous animals and are merely eaten 
accidentally or ‘during the time in which young birds or other animals 

_ are learning what to eat with impunity and what to reject.’”? 
_____ Another consideration of interest is the relative efficacy of parasitism 
Pr. : ‘and. predatism i in acting as a check on the reproductive power of the 

_ species. This point has been profusely discussed, and the argument has 
frequently been made that parasitism is in this respect of foremost 
importance. It must, however, be kept in mind, that, while we have 
been very completely and steadily informed of the activities of parasites, 

____ predatism has been much less investigated. It is not my intention to 
go further into this question; but I think a rather conservative view will 

____ be to consider that ecto- and endoparasites, while working all the time, 
though affecting only a small number of individuals at once, constitute a 
more regular check to the increase of the species. On the other hand, 
predatory enemies as a rule destroy large numbers of individuals at a 

Bees Fe Be caret at, Sep Dee 
& and experiments (1596-1901) on the bionomics of South African insects, chiefly 

to the investigation ing colors,’ Ent. Soc. pp. 287 
Pis, rx-xx1u1; McAtee, W. L., 1912, ‘The experimental method of testing the efficiency of warning and 

colora from their enemies,’ Proc. Acad. Nat. Sci. Philadelphia, pp. 
wots rene Yay OM the Tg cong pe Tipe S080 with notes on the significance 

cussed the possibility of sn (Soo Cpr hE Sieoete vain of Venere Gelsction, ether to 
enable them to more readily obtain their food or to protect a, from natural enemies. 
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272 Bulletin American Museum of Natural History [Vol. XLV 

time, but only at intervals. They are also apt to make their influence 
more felt when their prey for some reason or other suddenly multiplies 
on an exceptional scale. Professor Forel’s aphorismic statement that 
“the most dangerous enemies of ants are always other ants, just as the 
worst enemies of man are other men,”’ may be true in a general way for 
temperate regions, where ants are not superabundant and lead a rather 
inconspicuous life, but it can hardly be applied to the tropics. Ants, it is 
true, attract comparatively few of the predaceous arthropods, against 
which they are very effectively armed. They form, however, a consider- 
able portion of the diet of many reptiles, amphibians, birds, and certain 
insect-eating mammals, some of these vertebrates being almost exclu- 
sively myrmecophagous. It may be further mentioned that many of 
these predaceous animals by no means confine their attacks to the 
smaller, more timid species of ants, but rather prefer the large-sized, 
powerfully defended members of the ponerine and doryline groups. 

The information contained in the following pages is based to a con- 
siderable extent upon examination of stomachs and pellets of predaceous 
animals in the wild state. I fully agree with Swynnerton that these 
sources of information are most valuable with regard to the general 
preferences of a predaceous animal, the insects it usually feeds upon and 
on which it for the most part “fills up.” But I also believe with the same 
author that a knowledge of its detailed preferences must come in the 
main from continuous observation of individual wild animals and from 
special experiments both in nature and in captivity. The experimental 
method has been used with much skill and care by Swynnerton! to test 
the palatability of butterflies and its bearing on the efficiency of eryptic 
form and coloration. Miss A. H. Pritchett® has also published the re- 
sults of a number of experiments with lizards and various insects, 
including ants, that possess protective, mimetic, and warning colors or 
that have some disagreeable characteristics which in a measure are sup- 
posed to prevent their being devoured by insect-eating animals. Such 
investigations with’ants and their natural enemies should be extended 
and could not fail to add considerably to a better understanding of 
predatory habits. 

iSwynnerton, C. F. M., 1919, ‘Experiments and observations bearing on the eae tion of form 
and colouring, 1908-1913,’ Journ.’ Linn. Soc. London, Zool., NNT No. 224, pp See 
Poulton, E. *The experimental as = of the 7 eee ‘value of colour and a4 Dahl, Fe io! in 
reference to their vertebrate enemies,’ 1. Soc. London, 1887, pp. 191-274; F., 1913, 
‘Vi ergleichende Physiologie und } Soriglope or Spinnentiere unter besonderer Beriicksich 
Lebensweise,’ tml I, vi+113 pp.; Hei 1919, pe metéke Myrmekoidie. T: 
material zur Lésung des Mimikryproblems,’ Bi ienirabl XIX, 65-102: Dahl, F oy ; 
spemeonaindle eat eee mit Bienen, Wespen und Ameisen, \ Neto ochenschr., N. F., XX, pp ¢ 
70-7: : 

3 
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Hen) 
wPritchett, A. H., 1903, ‘Some experiments in feeding lizards with protectively colored insects,” 

Biol. Bull., V, pp. 271-287. 
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1 

ARTHROPODS 

In the following account I shall consider only the arthropods which 
ee on ants without entering their nests; the nidal synechthrans, or 
carnivorous inmates of ant nests, are better studied in connection with 
‘ true ant guests, though they may in some cases have been derived from 
outside marauders. Neither have the predaceous activities of ants 
towards other ants of the same or of different species been considered 

_ Ants are comparatively immune from the attacks of predaceous 
arthropods, being themselves usually well provided against such enemies 
with offensive, defensive, or repulsive weapons. They nourish, however, 
a host of parasites and commensals belonging to almost every group of 
arachnids and insects, but these fall outside the scope of the present 
account. It must be admitted that, with the exception of certain of the 
‘most striking cases, such as ant-lions, but little attention has been paid 

Arachnida 

_____ Ants do not often fall a prey to spiders and their relatives, except 
in the winged phases during the short period of the nuptial flight when 

large numbers of them perish in spider webs. The cautious ways of 
__ most worker ants make them a difficult game for terrestrial arachnids 
-__ and in the larger forms the sting is an effective weapon against the attack 
____ of the soft-bodied spider. At one of the meetings of the Entomological 
__ Society of London, Poulton exhibited a spider and its prey taken at Itigi 
(former German East Africa) by Carpenter, the specimens being accom- 
panied by the note: “Spider seen coming out of a nest of Megaponera 
bearing one feebly struggling, upside down in its fangs. Caught in a box 
the spider settled down to feed on the ant.”? Poulton comments upon 
the remarkably small size of the spider as compared with its victim, which 
is one of the largest of African ponerine ants. 

Certain terrestrial spiders of the Old World genus Zodarion Wal- 
ckenar (=Enyo Audouin) are true ant hunters. “The Zodarion,”’ 
says E. Simon,? “which I have observed in southern Europe, live at the 
expense of the ants and settle in their vicinity. They make neither snare 
nor web to stop their prey, but during their hunting hours they roam 
about the formicaries and mix with the long rows of ants, going from one 

a 5, Trans. Ent. Soc. London, (1917), Proc. 
‘Histoire naturelle des veer ak 2, BP. ont. Bee alee Hanon, B. 1874, 

de France,’ (Paria), I, p. 242: van Hassel Ent., XXXIV, 
. xxxiv-xxxvi; Krausse, A., 1913, ‘Eine Spinne yD any Fe a4 Be a By Abfallpliteen der 
teameisen auf Sardinien,’ Arch. f. Naturg., LX XIX, A, Heft 9, pp. 66-6 
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to another and unexpectedly seizing feeble individuals, or such as are 
hurt or hampered by too heavy a burden. When the spider has caught 
its prey, it drags it aside, near its own abode; this is always surrounded 
by remains which leave no doubt as to the nature of its diet. These 
observations relate to Z. elegans and nigriceps E. Simon which, in south- 
ern France, Sardinia, and Corsica, live at the expense of the ants of the 
genus Atta” (=Messor Forel), — 

Many other terrestrial spiders are probably to some extent myrme- 
cophags. Such is the case, for instance, with Celotes atropos Walckenzr, 
which was observed in the act of capturing ants by Wasmann' in south- 
ern Germany. According to H. Lebert,? Dysdera erythrina Latreille, in 
Switzerland, constructs its tubular silk tent near ant hills, or sometimes 
even in the middle of ant nests, and plays great havoc with these insects. 

E. Wasmann* and H. Schmitz‘ describe the skill with which the 
“‘gallows-spider ’’(Theridion triste Hahn) of western Europe preys upon 

the blood-red ant (Formica sanguinea Latreille) and related species. 
This spider spins no web, but lies in wait on a low plant for foraging 
worker ants: suddenly it drops from its lurking place on to an unsuspect- 
ing victim passing below. Then, quickly rendering the ant helpless by a 
few threads entwined around the body, the spider hoists its prey up to 
the plant as to a gallows and fastens it there. The sucked bodies of the 
ants are left hanging from the plant, either singly or in groups of two or 
three. Here again, there is a strange disproportion between the large and 
fierce worker ant and the small, soft-bodied, feebly armed spider. 

Another European species, Theridion riparium (Blackwall), was 
observed by Henking® feeding chiefly on the workers of Myrmica levi- 
nodis Nylander. This spider spins an irregular web between leaves and 
branches a short distance from the ground; in the middle of the web is 
woven a conical tent of silk, closed above, open below, and densely 
covered on the outside with bits of earth and remains of insects. A 
number of oblique or vertical sticky threads connect the whole structure 
with the ground and serve to entrap the ants. If a worker Myrmica 
happens to touch one of these snares with the antenne or legs, its frantic 
efforts to get loose attract the attention of the spider hidden in her tent; 

re oted ty van Hasselt, A., 1892, Tijdschr. v. Ent., XX XV, p. xxii. In the same periodical (1890, 
XXXIII, pp. 212-214), van Hasselt gives an rs gia of ‘European spiders associated with ants, includ- 
ing those that have been found inside formicari 

21877, Neue Denkeelr: Schweiz. Naturf. Ges, .XXVII, Abth. 2, p. 33. 
71898, ‘ Ameisenfang von Theridium triste Hahn,’ Zool. Anzeiger, X XI, PP. 230-232. r 
41916, ‘De Nederlandsche mieren en haar gasten,’ Jaarb. 1915 Natuurh. Genootsch. Limburg, 

Maastricht, pp. Beet (of se te). “ 
SHenki 1886, ‘Nahrungserwerb und Nestbau von Theridium riparium (Blackw.) Thor., 

Kosmos, xvitt sg pp. 1-11. 
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Fiibich sooner or later loses its arp and is then quickly dragged up 
a ‘and entangled in the irregular maze above. 

In his account of the agricultural ant of Texas, H. C. McCook! 

tion has yet determined, are the spiders. There is a large theridioid (Theridion linea- 
mentum McCook = T.. lineatum Hentz) who is especially destructive of these ants. I 
found her nest established upon the grass-grown disks in the followingmanner: several 

ks of the Aristida were bent over near the top, or midway of the spire, and firmly 
bound by silken cords. Within this tent and just below the apex, the strong 
snare of right lines (retitelarian) was fixed, in the midst of which the spider hung in 
the usual inverted position. The ants are constantly climbing the grass-stalks for 
purposes which I could not divine. . . . They thus become entangled in the snare 
and fall victims to the watchful aranean. It is not impossible that the spider, whose 
snare sometimes hung quite near the ground, swings down and seizes the ants as they 
pass through the tent. Their dry shells might be seen clinging to the threads, or the 

yet warm bodies trussed up and swathed for food. Under one of these tents I picked 
bed a small ball of six or ae ant skeletons rolled up and tied together just as they 

Coleoptera 

us i One might expect that certain of the predaceous members of this 
& 2 both larval and adult, occasionally capture ants, though this 

kind of prey is often carefully avoided. Adult tiger-beetles (Cicin- 
_ delid#) have been seen catching ants. Wasmann? mentions the fact 
_ that in the vicinity ot Para, Brazil, the columns of the leaf-cutting satiba- 
ant (Atta sexdens) are often attacked by Megacephala (Tetracha) rutilans 
J. Thomson. Chitty, in England, observed Cicindela campestris hold- 
inga Myrmicarubrainitsjaws:  __ 

I thought the ant was struggling, for it was alternately right inside the mouth 
of the beetle and then nearly out, but I think this was really the mode adopted by the 
beetle in devouring its food. Finally the mesothorax and spiny metathorax were 
ejected from the mouth and also the shell of the abdomen, which had been sucked 
empty. The rest of the ant was apparently consumed, but possibly it was only the 

contents of the abdomen that were really eaten. 

The larve of the tiger-beetles are very voracious and fierce. They 
____ live in deep, tube-like holes which they burrow more or less vertically 

11879,‘ The \gotaral Cee? the agricultural ant of Texas,’ (Philadelphia), p. 203. 
ps eed *Genera Insectorum, Fam, Cara’ Subfamily Cicindelingw,” p. 10. 

tty, A. J, st id “Cheindele campestris feeding on Myrmica rubra,’ Ent. Record, XVI, p. 206. 
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into the ground; the hole is blocked, a short distance below the entrance, 
by the strongly chitinized, horizontal upper surface of the enlarged head 
and prothorax. If a spider or insect drops into the burrow and comes in 
contact with this plate, with a reflex motion the larva’s head automati- 
cally jerks back, throwing the prospective prey against the walls of the 
tube. Thus stunned the victim is easily seized by the larva’s long, sharp 
jaws, dragged to the bottom of the burrow and sucked out. From pub- 
lished data it would seem that the exact nature of the food of these 
larve has been but little investigated. In his interesting account of the 
life-histories and larval habits of Cicindela, V. E. Shelford! writes: “The 
food of the larve consists of land crustacea, centipedes, spiders, dragon- 
flies, butterflies, flies, beetles, and larve of all sorts, in fact any small 
animal that comes within reach.” Because of their inquisitiveness, 
terrestrial ants must frequently enter the burrows of cicindelid larve. 
In a recent publication, Stéger* concludes from his feeding experiments 
with Cicindela larve kept in glass tubes, that ants which drop into the 
burrows are merely stunned, killed and hurled out without being sucked 
dry, so that they can not be regarded as part of the diet of these larve 
but rather as their most dangerous enemies. 

Neuroptera 

Perhaps the best known ant enemies among insects are the ant-lions 
or certain members of the genus Myrmeleon. The larve of these Neurop- 
tera secure their prey by means of funnel-shaped pitfalls which they ex- 
cavate in sheltered places in dry, loose soil. The size of these funnels 
varies with that of the larve and the nature of the soil, and may be a few 
millimeters to 10 or 12 em. across, the depth being about half the 
diameter. 

The interesting habits of the common European species, Myrmeleon 
formicaleo (Linnwus) (=formicarius Linneus) were first accurately 
described by Réaumur and have since been frequently studied. The 
larva buries itself at the bottom of the pit, only the upper part of the 
head and the elongate, widely extended jaws projecting out of the dust. 
Thus ambuscaded, it remains motionless, sometimes for hours, until a 

wandering insect runs over the edge of the funnel and either tumbles 
down at once into the jaws of the waiting ant-lion or slides only a short 
way and then attempts to crawl up and out of the pit. In the latter case, 
however, the soft, loose soil on the slope readily yields beneath the legs 

Mp Journ. Linn. Soc. London, Zool., XXX, No. 197, p. 178. 
er, R., 1918, ; Sieee Beobachtungen an der Cicindelen-Larve,’ Mitt. Naturf. Ges. 

nae ‘de1y), pp. 22-44 
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i of thentruggling i insect and rolls down on the ant-lion larva, which at once 
_ foreefully throws dust with its head. At one time it was believed that 
these particles were aimed at the victim, but as a matter of fact they are 
flung out of the pit. In this way the ant-lion merely deepens its funnel, 
the steep walls then crumbling down under their own weight, carrying 
the unfortunate insect with them into the jaws of the larva. The man- 
dibles and maxille of the latter act together as sucking jaws; their 

_ tips are thrust into the body of the captive and do not loosen their 
grip until it has been emptied ot its liquid contents, when the corpse is 
hurled out of the hole. Any insect that happens to drop into the pitfalls 
_ is taken by the ant-lions, but ants are most likely to do so and many 

e sucked-out bodies of these insects are usually found near the pits.' 
____ The other genera of the family Myrmeleonidz also have predaceous 
ei esi but, so far as known, they do not dig pits and apparently hunt in 

___ the open, their prey consisting chiefly of plant-lice and other soft-bodied 

= insects. 

Behe Diptera 

___ It is most interesting that, in the dipterous family Leptide, the larve 
____ of certain genera have acquired the behavior and some of the structural 

____ peculiarities of the ant-lions. These belong to the genera Vermileo and 
_ Lampromyia, while the other members of the family possess free-living 

___ predaceous larve. The best studied case is that of Vermileo vermileo 
4 (De Geer) (=V. degeeri Macquart), of southern Europe, the “ver-lion”’ 

_ of Réaumur, very completely described and figured by both this natural- 
ist and De Geer, about the middle of the eighteenth century.2. The larva 
of this fly hides at the bottom of a funnel-shaped pitfall after the manner 
of the ant-lion; it is a vermicular maggot, which buries and fixes itself 
in the loose sand by means of four digitate processes, armed with stiff, 
hooked bristles, at the end of its anal segment; and by means of supple- 
mentary stiff bristles on some of the posterior rings. The four anterior 
segments are slender and fimbriate on the sides; they can be curved 
against a ventral projection of the fifth segment so as to form a loop, 
with which the larva throws out the dust while burrowing its pitfall. 
When a small insect, usually an ant, drops into the pit it is seized and 

1742, ‘ Mémoires raervir 4 l'histoire des Insectes,” VI, pp. 333-386, Pls. xxxir—-xxx1Vv. 
sea my ee oe F., 1916, ‘ Die n Ao bipat Hist RP 00 nerds, co Algu nas eoqpaniees 

hormigas y hormigaleones,’ ctas ist vat. iasner ’ 
* Ameisen und p her ome men Ein Beitrag zur A yey Ste re mag XXVI, pp. 

"De Geer, 1752, ig Ac. Sci. Suee., p. 180, Pt. v; 1776, ' Histoire des Insectes,’ VI, p. 168, Pl. x. 
Réaumur, ‘Histoire du Ver-Lion,’ Mém, Ac. Sei, Paris, 1753, pp. 402-419, Pi. xvi. Brauer (1883, 
Denkechr. Ak. Wiss. Wien, math. naturw. KI, XLVITI, Abt. 1, pp. 3-44, Pl. xv, figs. 84 and 85) gives an 
accurate description and drawing of this larva. The earliest reference to the ‘babits of Vermileo is by 
an anonymous writer in Histoire Ac, Sci. Paris (1706), 1731, pp. 7-8, where it is called Formica-rulpes. 
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firmly held by the loop around the thorax or behind the head, the loop 
thus taking the place of the ant-lion’s jaws. Many years ago a similar 
funnel-burrowing fly larva was discovered by Prot. J. H. Comstock in 
the Sierra Nevada, California, but could not be reared to the adult stage. 
Prof. W. M. Wheeler has recently been more successful in obtaining the 
flies of these larvee, thus adding a second, North American species to the 
genus Vermileo.! He states that the larva is in behavior and structure 
very similar to that of V. vermileo, and that it also traps in its pitfalls 
small insects, especially ants. 

The adults of the allied genus Lampromyia are very distinet in theiz 
greatly lengthened, slender, stiff proboscis, but the larve differ only in 
minor details from those of Vermileo. P. Marchal* has written an ihter- 
esting paper on the habits of Lampromyia pallida Macquart (=L. miki 
Marchal), of which he discovered the funnel-burrowing larve near Tunis. 
Three other species have been described in this genus: L. cylindrica 
(Fabricius) from Northern Africa and Spain, L. canarrensis Maequart 
from the Canary Islands, and L. sericea Westwood from Damaraland. 
During my stay at Algiers in June 1910, I had the good fortune to 
observe rather closely the larve of a species of this genus, probably 
L. pallida. They were found in numbers on the outskirts of Mustapha 
Supérieur, along the highway to Blidah, in the suburb of Colonne Voirol. 
Wherever the soft sandstones of the road banks happened to be excavated 
or weathered into miniature caves, one was sure to find the dry, powdery 
dust beneath the shelter ot the overhanging rock fairly dotted with 
the funneled pits of Lampromyia. At that season adult flies were fre- 
quently seen resting on the rocky ceilings of the excavations. 1 found 
that the most common victims of these larve were workers of the little 
Tapinoma erraticum (Latreille). 

Robber-flies (Asilide) are occasionally observed sucking the juices 
of winged ants, but I am not aware that they ever attack the workers. 

Certain tropical muscid flies of the genus Bengalia have developed 
predaceous habits quite unique among the calyptrate Muscoidea; they 
are frequently found on roads and in clearings hunting for soft-bodied 
insects after the well-known manner of robber-flies. Attention was first 
called to these peculiar habits by Nangle* in India and E. E. Green‘ in 
Ceylon; in both cases the flies, Bengalia obscurepennis (Bigot), were 

iWheeler, W. M., 1918, ‘ Vermileo eomalers new species, an interesting leptid fy from California,’ 
Proc. New England Zool. Club, VI, pp. 83-84. 

*Marchal, P., 1897, ‘ Notes d’ entomologie biologique sur une excursion en Al 9g et en Tunisie. 
L ampromyia Miki, nov. species; Cécidies,’ Mém. Soc Soe. ool. France, X, pp. 5-25, Pl. 

°1905, Journ. Bombay Nat. Hist. Soc., XVI, No. 4 , p. 747. 
#1906, Spone Zeylanica, III, p. 220; 1907, ibid., IV: pp. 183-184 (the fly is here called Ochromyia 

juna F.), oulton, Trans. Ent. Soc. London, 1906, p. 304 
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aniline winged termites flying at night. J. W. Yerbury saw the same 
pecies “trying to take her burden from a large ant (Lobopelta species).”’ 
W. Thomson made the following observation with regard to the Indian 
. jejuna (Fabricius): “1 always noticed specimens of this species on the 

ground, or on a stone or leaf near an ant’s nest. On watching, I saw 
them swoop down on any ant carrying an ‘egg’ or larva, take it from the 

t, carry it away a short distance and proceed to suck it." Bengalia 
iro de Meijere, in Java, lurks in the neighborhood of the columns of 

Pheidologeton diversus (Jerdon); when a worker ant comes along carry- 
ing its prey, the fly dashes into the moving ant column, quickly steals the 
prey from the carrier, and returns to its perch where it devours its catch 
at leisure Lastly, G. R. Dutt, in his entertaining ‘Life Histories of 
Indian Insects,’* writes of Monomorium indicum Forel as follows: “‘One 
morning I observed the inmates of a nest marching out with young ones. 
Close to the nest was sitting a muscid fly (Ochromyia species) which 

; attacked from time to time the larve and pupe that were being carried 
_ by the workers. The fly never snatched the victim from the grasp of 
_ the ant, but simply ‘licked’ it from its place with the proboscis, which 
when withdrawn left the larva or pupa quite shrivelled up.” 
‘The African Bengaliz evidently have much the same habits as their 

3 “Indian congeners. According to W. A. Lamborn,‘ Bengalia depressa 
- (Walker), in Southern Nigeria, regularly follows the marauding armies of 

_ Dorylus nigricans, to rob them of their prey. On one occasion the whole 
_ performance was closely watched and described as follows: 

| _ I soon saw three or four of the muscids flying about the moving column and 
occasionally settling near it, sometimes on the ground quite close to the ants, some- 

_ times on a blade of grass, stone or other raised object. Such as settled on the ground 
were extremely alert, and being able to run rapidly, never allowed any ants to ap- 
proach any nearer to them than about a quarter of an inch. When, as frequently 
happened, any ant made a little circuit away from the main body, a fly would generally 
pursue it at a distance of about half an inch, but backing away directly the ant turned 

towards it. Other flies, having rested motionless a few minutes, flew up and poised 
themselves on the wing over the ants, but, immediately the drivers realized their 
presence and stretched out towards them with widely opened mandibles, flew again 
to a place of rest. Eventually I saw a muscid stalking a minor ant which had strayed 

from the main body carrying a pupa in its jaws. Suddenly the fly rushed forward, 
and it must have driven its proboscis, which seems to me armed with strong bristles, 
into the pupa, for the ant was brought to a standstill with a sharp jerk. Then ensued 

‘Observations recorded by Poulton, 1914, Trans. Ent. Soc. London, (1913), Proc., pp. exxvilimcxxix. 
Jacobson, E., 1910, * Pheidologeton diver versus sont und eine myrmecophile F liegenart,’ Tijdschr. v. 

Ent. = Lt DB. 328-335. Meijere, J.C. a4 de, 1900," Ueber drei von Jacobson auf Java bei Pheidologeten 
diveraus beobachtete Fliegen,’ pp. 336-340. : 

#1912, Mem. Dept. prety India, Ene Ser, nia No. 4, p. 251, 
*1914, Trans. Ent. Soc. London, (1913), Proc., pp. exxv-exxviii 
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a tug-of-war between ant and fly fastened on at opposite ends of the pupa, but neither 

had the advantage till, as it seemed to me, the ant must have got annoyed and loosen- 
ing its hold rushed towards the fly, which of course instantly flew off with the pupa, 
and this it proceeded to suck on the ground about a foot away from the ants. It 
allowed me to get quite close before taking to the wing with its prey, and it settled 
again two or three feet further off and became so preoccupied with its meal that it fell 
an easy victim to my net. I then carefully watched a fly hovering over the ant column. 
It suddenly swooped down and rose instantly with an ant pupa, with the driver that 
had been carrying it still hanging on, fixed to its proboscis. The fly carried this 
burden for about a foot, then dropped it and alighted on the ground near by. The 
ant started to run away with the pupa, but the fly pursued it, again impaled the pupa 

and started a tug-of-war with the ant. Neither side had any advantage, and then 
the fly rose again about three feet into the air with the pupa and ant and after a flight 
of about eighteen inches let them fall. The ant being diseomposed by this procedure 

let go of the pupa, and no sooner had it done so than the fly seized it and, flying off 
with it triumphantly, settled near by and proceeded as in the previous case to suck 
the prey. This one again fell easily to my net, so that the flies are evidently keenly 
alert only when in the immediate vicinity of the ants. I subsequently noticed that the 
Diptera seemed to have certain preferences in regard to their prey, for I repeatedly 
noticed one poised over the ant column make an unsuccessful swoop and then fly, 
keeping level with the ant carrying the particular object which it had missed, making 
oceasional rushes in an endeavor to secure it. Those I took had obtained ant pupx, 
but I am sure they take other things from the drivers, probably portions of dead 
insects. 

Further observations by Lamborn' in East Africa have shown that 
the Doryline are by no means the only species of ants favored by the 
attentions of the African Bengaliz. At Lindi, former German East 
Africa, a female B. peuhi Brauer and v. Bergenstamm was observed 
alighting near a column of Crematogaster castanea Smith which was 
passing up and down a baobab tree; the fly made various attempts 
to rob some of the ants of their food, tiny fragments of beetles; it 
was very alert, retiring immediately when any stray ant happened to 
come its way. Bengalia gaillardi Surcouf was seen in the same locality 
stealing food carried to the nest by workers of Pheidole liengmei Forel, 
Camponotus species, Leptogenys stuhlmanni Mayr, Prenolepis longicornis 
(Latreille), etc.; at Daressalaam this fly was watching for similar pur- 
poses the home-coming Plagiolepis custodiens (F. Smith). 

The genus Bengalia is restricted to the Old World tropics and be- 
longs in the Calliphorine. It differs conspicuously from the othermem- 
bers of this group in the structure of the proboscis, which is rigid, chitin- 
ized, strongly toothed at the apex, directed forward, and evidently 

11920, Trans. Ent. Soc. London, (1919), Proc., pp. lii-lviii. 
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adapted to its predaceous habits.’ Bengalia gaillardi Surcouf was ob- ° 
served by Gaillard at Koulouba, French Sudan, preying upon termites in 

7 \ tree stump which had been freshly dug up. G. D. se ate 

met = 

- Several species of Rencaica are commonly found in the Belgian 
go, along paths and roadsides, hunting for various insects. On June 

Yaa T caught a number of B. spurca Brauer and v. Bergenstamm and 
van der Wulp* near a column of driver ants in a forest gallery 

‘silat for purposes very different from those of Bengalia. In his 
account of the foraging Eciton of the Amazon, H. W. Bates has this 

of UM Abtiies of all. Reitons are accourpanied by small swarms of a kind of two- 
wine fly, the females of which have a very long ovipositor, and which belongs to the 

é us Stylogaster (family Conopside). These swarms hover with rapidly vibrating 
at a height of a foot or less from the soil, and occasionally one of the flies darts 

__ with great quickness towards the ground. I found they were not occupied in trans- 
fixing ants, although they have a long needle-shaped proboscis, which suggests that 

conclusion, but most probably in depositing their eggs in the soft bodies of insects, 
_ which the ants were driving away from their hiding-places. These eggs would hatch 

____ after the ants had placed their booty in their hive as food for their young. If this 
i 4 _ supposition be correct, the Stylogaster would offer a case of parasitism of quite a novel 

a As kind. 

____ Similar observations were made some years later by C. H. T. Town- 
___ send in the State of Vera Cruz, Mexico. Under the heading Stylogaster, 

this author writes? 

* See Green, E. E., Trans. Ent. Soc. London. 1908, Proe., . PP 2 xxvi-xxvii. Beazi, M. 1913, ‘Einige 
peoerenentionge 4 uchmeromyia und Bengalia,’ Ent. Mitt. Deutsch. Ent. 

II, pp: 70-78. 5 agg 1918, ‘The mouth-parts of Ochromyia jejuna, @ predaceous 
mouscid, ourn. Med. mise I Lop , Pl. xiv. Roubaud, rE. 1914, tudes faune 
mertsurcout J, Bul Oce, ky Pi ‘ in 

no whatever to show that the larva of the true B. depressa is a La ol og | Fy 
#1863, ‘The naturalist on the River Amazon,’ II, 365-366. Bates’ observations on this fly 

have been by later authors ) toes apparently first makes the statement 
tes, verfolgt mit ihrer Legerdhre Termiten’’ (1883, Denkschr. A 

Wien, math eh nr ay . XLV ip D> S4). oda vie ee be ecoouatinn & is unfortunately repeated 
chr., ¥ nt 

VI (1903), p. 151), and Fagan by Krober (1010 Are. f. Sosa, LX NUL Ptisih). Abt. A, Heft 
8, p. 11). oh not the sl evidence at hand to show that Stylogaster is associated with 

71897, Ann. Mag. Nat. Hist., (6) XIX, p. 23. 
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Fifty-one specimens of this interesting genus were taken hovering over the front 
ranks of a moving army of ants, in a cafetal at Paso de Telayo, during the last hour or | 

two of daylight on March 29. In company with them were numerous.specimens of 
Hyalomyia and some other small tachinids. The gnts have been determined by Mr. 
Theo. Pergande as Eciton foreli, Mayr. . .' The column of ants was about 15 feet 
wide and 25 feet long, and moved slowly but surely in a straight line through the 

cafetal, swarming rapidly over the thick covering of dead leaves, branches, and other 

obstructions that strewed the ground under the coffee-trees. The specimens of 
Stylogaster hovered continually over the ants, now and again darting at them, with- 

out doubt for the purpose of ovipositing in their bodies. During the whole three 
months of my collecting in this locality, I saw not a single specimen of Stylogaster 

at any other time, but on this occasion, during the short time that I had before dark 
overtook me, I succeeded in capturing fifty-one specimens, by sweeping closely with 

the net over the front ranks of the ants. 

From the accounts quoted above it is evident that both Bates and 
Townsend base their conclusions on mere surmises, since neither of them 
has succeeded in finding the eggs. Their observations merely show that 
Stylogaster is in some way associated with the columns of driver ants, 
though it is by no means certain that this is true for all the members of 
the genus. Some of the North American species are found as far north 
as Illinois and New York, in regions where foraging ants are altogether 
absent. Yet it is possible that the African species of Stylogaster are 
associated with the columns of the Doryline.2 G. D. H. Carpenter, in 
Uganda, in his description of the frantic efforts made by cockroaches to 
escape from the columns of Dorylus, remarks: ‘I twice saw, hovering 
over these cockroaches, and occasionally suddenly pouncing down 
(apparently for the purpose of ovipositing) several of a small long-bodied 
insect—it might have been a dipteron or an ichneumon, but the hover- 
ing and darting flight suggested rather a syrphid. It was so extra- 
ordinarily active that I failed to catch it.’ 

In a recent account of his observations on army ants in British 
Guiana, Wheeler! observes that although he saw Stylogaster on several 
occasions accompanying the advancing armies of Eciton burchellii and 
darting at the ants or even at open spaces on the ground, there was 
nothing to convince him that these flies were ovipositing. Once he came 
upon a swarm of both sexes of Stylogaster hovering above a spot where 

1According to Wheeler, a synonym of Eciton burchellii Westwood. 
_ _ *Dr. H. Brauns, of Willowmore, wrote me recently as follows: “ Stylogaster habe ich seiner Zeit 

einige Male in Westafrika (Cameroon, Gaboon) beobachtet. Die Thiere fielen mir dadurch anf, dass 
sie wie Falken iber Anomma Zogen schwebten. In welchen Zusammenhang sie mit den Doryliden 
stehen, weiss ich nicht. Dass sie ihre Eier auf dem Raube von Doryliden, den diese mit sich 
ablegen sollten ist kaum anzunehmen, da dieser alsbald verzehrt oder verfiittert wird.’’ 
June 5, 1920). I have collected one of the North American species (Stylogaster neglecta Wi ) on 
flowers of Clethra alnifolia, Monarda clinopodia, Helianthus strumosus and Eupatorium purpureum. 

*1915, Trans. Ent. Soc. London, (1914), Proc., pp. eviii-cix. 
#1921, Proc. American Ac. Arts Sci., Boston, ive. p. 296. 
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there were no Ecitons, although a few workers of Gigantiops destructor 
_ ___ and Eectatomma ruidum were running about in the vicinity. ‘This ob- 
servation,” he says, “and the fact that some species of Stylogaster occur 
____ in North America north of the range of Eciton, make it seem doubtful 
___-whether these flies are as intimately attached to the ants as some authors 

: Save supposed. They are, perhaps, attracted by the rank odor of the 

be" a Hymenoptera 

The following four species of Sphegoidea are the only ones known to 
on! 4 - provision their nests with ants. It is somewhat surprising that so few 
____ predaceous wasps have developed a liking for this kind of prey. 

_ 1—Tracheloides quinquenotatus (Jurine) (=Crossocerus luteicollis ~ 
Lepeletier and Brullé; Fertonius formicarius Ferton). This remarkable 
little wasp is apparently distributed over the entire Mediterranean 
subregion. Its curious habits were first observed by Ferton' in Algeria. 
It preys there on the workers of Tapinoma erraticum (Latreille), storing 
forty to fifty paralyzed ants in each cell; the nest is placed in crevices 

bs in walls or burrowed to a slight depth in sandy soil. I have frequently 
___ observed its hunting behavior in the vicinity of Algiers (June 1910) in 

the same locality in which I found the pitfalls of Lampromyia described 
above. The females were hovering over the foraging files of Tapinoma 
erraticum and would suddenly pounce on one of the ants, seldom missing 

_ Similar habits were described for this species by Ferton* in Corsica, 
where also it preys on Tapinoma erraticum. Bignell* likewise found 
quinquenotatus there, taking small ants which were travelling in a 
continuous stream across the road. 

2.—Tracheloides curvitarsis (Herrich-Scheffer) is only known from 
southern Germany, Italy and Austria. Emery‘ observed this wasp near 
Portici and Bologna, Italy, storing about forty partly paralyzed workers 
of Liomelopum microcephalum (Panzer) in each of its cells which were 
located in abandoned beetle borings in a tree. 

1Under the designation Fertonius luteicollis: Ferton, C., 1890,‘Un Hyménoptére ravisseur de four- 
mis," Actes Soc. Linn. Bordeaux, XLIV, pp. 341-346 

"Under the tion Fertonius formicarius: Ferton, C., 1895, ‘Nouveaux Ryste 
fouisseurs et observa sur l'instinct de quelques * Actes Soc. Linn. Bordeaux, XLVI L — 
261-272. Under that of Brachymerus quinguenotatus: erton, C., 1901, ‘ Notes détachées sur |’ instinet 

Hyménoptéres melliféres et ravisecura (lére série),’ Ann. Soc. Ent. France, LXX, pp. 83-145, 

i C., 1900, ‘ Crabro 5-signatus, Jurine, carrying off ants in Corsica,’Ent. Monthly Mag., 

aoe, c “1891, ‘Zur Bi der Ameisen,’ Biol. Centralbl., XI, pp. 165-180; 1893, ‘Sur un 
Crabronide chasseur de fourmis,’ Ann. Soc. Ent. France, LXII, Bull., pp. lxiii-txiv. 
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Tracheloides Aug. Morawitz (of which Brachymerus Dahlbom and 
Fertonius Pérez are synonyms) is regarded by Kohl in his able Mono- 
graph of the Palearctic Crabroninz' as a species-group or subgenus of 
Crabro Fabricius. Only the two species mentioned above are known; 
they possess a large, much thickened head, with the face strikingly broad 
below, a peculiarity evidently adapted to their ant-hunting habits, 
since it makes the jaws with which they seize the ants much more power- 
ful than is usual among species of Crabro. Indeed, most other members 
of this extensive genus prey on rather soft-bodied and harmless insects, 

- chiefly Diptera. 
3.—Aphilanthops taurulus Cockerell. Ainslie* found this philanthid 

wasp preying on the workers of Pogonomyrmex barbatus subspecies 
rugosus Emery in New Mexico. 

4.—Aphilanthops frigidus (F. Smith). This interesting species of 
eastern North America has been very completely investigated by 
Wheeler near Boston. Curiously enough, it selects only fertile females, 
or queens, of ants to provision its nests and seems to restrict its attacks 
to various species of the genus Formica (Formica fusca Linnzus and its 
variety subsericea Say; F. pallidefulva Latreille subspecies nitidiventris 
Emery; and F. neogagates Emery). It forms colonies of from thirty to 
sixty nests, located in open patches, roads or clearings in woods. The 
burrow descends with a very steep slope to a depth of six to eight inches, 
where it terminates in a small cell, there being two or three other cells 
on the sides. The Formica queens are captured during the short time of 
their nuptial flight, before they have lost their wings, and are merely 
stung and paralyzed. The wasp does not mutilate or malaxate her 
victims, which still move their palpi, legs, and antennz either spontane- 
ously or when touched, for several hours or even for a few days after 
they have been captured and placed in the nest. The wasp carries the 
ant under her body, supporting it by means of her middle and hind legs 
and holding its antenne in her mandibles. Having dragged the ant a 
few inches into the burrow, she proceeds to cut off its wings, usually very 
neatly, although the stubs she leaves attached to the body are a little 
longer than in queen ants that have dedilated themselves; more rarely 
the wasp simply gnaws off the tips or apical halves of the wings. 
Wheeler believes that each female Aphilanthops secures several queen 
ants, usually five to seven, often belonging to more than one species, and 

iKohl, F. F., 1915, ‘Die Crabronen der paléiarktischen Region,” Ann. Naturh. Hofmus. Wien, 
XXIX, pp. 1-453, Pls. 1—xrv. 

Ainslie, C. N., 1909, ‘A note on the habits of Aphilanthops,’ Canadian Ent., XLI, pp. 99-100. 
*Wheeler, W. M., 1913, ‘A solitary was: Ae frigidus F. Smith) that provisions its nest 

with queen ants,’ Journ. Animal Behavior, III, pp. 374-487. 
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_ stores them in two or three cells, from which they are taken as needed to 
feed a single larva. “The egg is evidently laid on an isolated ant which 
the mother wasp cuts in two in order that the larva may gain access to 
_ the nutritious contents of the thorax and gaster. Then the other ants are 
fk taken from storage and brought to the larva one by one as they are re- 
= aes till all are consumed and the larva is ready to pupate.”’ 

_____ Aphilanthops Patton is a strictly Nearctic genus of fossorial wasps, 
=a of which eleven species have been described, mostly of the western United 
States. It is highly probable that all will prove to be ant hunters, and 
+ aninteresting field of study is here open to the myrmecologist ! 
_--‘The prey of Polybia scutellaris (White), a social wasp of southern 
Brazil, consists mainly of winged termites, which are stored whole in the 
nest, often by the hundreds; but occasionally this wasp collects winged 
male ants too. In one case about a hundred males of Dorymyrmex 
__ pyramicus (Roger) and a few other male ants were found in its nest.’ 

Ty 
2. 

; AMPHIBIANS® 

The diet of many amphibians consists almost exclusively of various 

arthropods. Only living and moving prey is devoured; dead or motion- 
less food has little or no attraction for them. In the frogs and toads the 
tongue, attached in front and free behind, is often the chief organ used in 

___ seizing the food, being thrown out with lightning-like rapidity; it is soft, 
extensile, coated with a glutinous secretion, and adheres firmly to the 
prey, which is swallowed whole. The teeth, when present, are used 
only for catching and holding the prey; they are absent in many genera. 
Digestion is very rapid. The American toad, Bufo americanus Hol- 
brook, for instance, feeds continuously throughout the night, except 
when food is unusually plentiful; in twenty-four hours it consumes a 
quantity of insects equal to about four times its stomach capacity. In 
other words, the toad’s stomach is practically filled and emptied four 
times in each twenty-four hours.* 

Se ee ea eS ee) eae ae ee eee 

'The of the genus Microbembez store dead insects in their nests, a very unusual procedure 
atte wasps; can occasionally be seen collecting dead ants ‘that have been thrown out 

entrance of ant nests. Parker, J. B., 1917, Proc. U.8. "Nat. Mus., LI, pp. 134-141. 
‘asmann, E., 1897. *Beutethiere von Polybia scutellaris (White) Sauss.,’ Zool. Anzeiger, XX, pp. 

41 am under great obligation to Mr. C. L. Camp for valuable suggestions on the subject of ants as 
food | batrachians and 4 

ys wi = 1808. “Usefulness of the American toad,’ U. 8. ve ta Agric. Farmers’ Bull. No. 
196, p-6 merece th changes from Bull. 46, Hatch Exp. Stat. A t, Mass., 1897, pp. 1-30, 

tee tchis A. 5., 1869, ‘The toad as an entomologist,’ Canadian Naturalist, N. 8., IV, 
pp 74-178: Garman t. 1901, “The food of the toad,’ pang Agric. Exp. Stat. Bull. 91; Hodge, 

ioe, The sermon (Worester, Mama) torr 7 1 gous, the, colori oad Ae niv ourn ic. 80-01; Munz, P. A., 1920, ‘A St 
a see hg ple species of Anura during foonalocuetion,’ Pomona Journ. Ent. Zool., it pp. 33-56. 
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Toads and frogs being more often seen while in search of good, the 
stomach contents of specimens in collections are frequently little or not 
at all digested and can then be easily identified; many insects with 
hidden habits may thus be obtained. Amphibians are in this respect 
of very great help to the-collector of ants. 

Numerical data relating to the food of these animals has not often 
been published, even for the species of temperate regions. Perhaps the 
most complete records of the kind are those in H. A. Surface’s ‘Report 
on the economic features of the amphibians of Pennsylvania.’ From this 
paper it may be seen that, while almost all salamanders, toads, tree- - 
frogs, and frogs occasionally eat ants, these insects constitute an aS 
ant item in the diet of certain species. 

Food of Certain Amphibians in Pennsylvania (Surface) 

\Number of 
Stomachs Number of Niansban cail iatuate 

with (Specimens A E ae 
Recogniz- | Eaten nts Ants 

able Food 

Plethodon cinereus (Green) 260 583 182 30 
= glutinosus (Green) 125 367 63 17 

Desmognathus fusca (Rafinesque) 235 378 33 8 

Bufo americanus Holbrook 52 150 20 13 

Kirkland’s paper referred to above contains the result of an examina- 
tion of 149 stomachs of toads (Bufo americanus Holbrook) in Massachu- 
setts; in this case 19 per cent of the total contents were ants; the 
percentage was higher in May, when ants formed 23 per cent of the food 
and were present in 70 per cent of the stomachs. 

The Texan robber frog, Eleutherodactylus latrans (Cope), a land 
animal of secretive and nocturnal habits, probably feeds extensively on 
ants. J. K. Strecker® mentions that “‘the stomach of one example con- 
tained the elytra of a ground beetle and the remains of many spiders and = 
ants.” 

True frogs of the genus Rana take very few or no ants, at least 

in North America, though, as may be seen below, the stomachs of certain * 
of the African species contain a fair proportion of these insects, mostly 
in the winged phases. Surface, in Pennsylvania, found few or no ants in- 
Rana, and this result is confirmed by C. J. Drake’s very extensive study 

11913, Zool. Bull. Div. Zool. Pennsylvania Dept. Agric., III, Nos. 3 and 4, pp. 134-147. 
21910, Trans. Ac. Sci. St. Louis, XIX, No. 5, p. 82. 
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iachs examined only 19 contained one or twospecimens of ants ny Ra 

‘cent of the total animal tood). J.C. Needham obtained similar 
: s with the bullfrog (Rana catesbiana Shaw) in New York State; 

mal s of Camponotus pennsylvanicus, which evidently had dropped on 
t e surface of the water, where they were taken by the frogs.’ 
In his paper on Nicaraguan amphibians, G. K. Noble? mentions 
ants among the stomach contents of the following species. 
__ Dendrobates tinctorius (Schneider). The stomachs of two speci- 
mens “contained mostly ants, although a few beetles and other insects 

: were present. There were about fifty antsin each stomach. Dr. Wheeler 
_ has identified most of these as Wasmannia auropunctata Roger. Seven 
<) other genera were represented, but each by only a few workers: Strumi- 
-genys, 2 species; Rhopalothriz, new species; Leptogenys (Lobopelta), 
_ species; Trachymyrmex, species; Ponera, species; Pheidole, 2 species; 

aan See Belenopeis, species.”” (op. cit., p. 322). 
ae _Dendrobates typographus Keferstein. The stomachs examined con- 
“ae tained “mostly small red ants.”’ (op. cit., p. 323). 
_-—s- Eleutherodactylus polyptychus (Cope). The stomachs “contained 
: only insets and mostly large ants.”’ (op. cit., p. 329). 

_——— Eleutherodactylus rugosus (Peters). “One medium-sized individual 

a ‘contained in its stomach two beetles and a large ant, Neoponera obscuri- 

____ eornis (Emery).” (op. cit., p. 331). 
Bufo hematiticus Cope. “Tt had been feasting on ants. Itsstomach 

___ contained a great many large red and black ones. The following species 
__-_ were represented in the contents of this single stomach: ‘Pachycondyla 
__ harpazx F. (4), Ectatomma ruidum Rog. (1), Eciton hamatum F. (3), 

_ Alta cephalotes (4), Apterostigma species (1).’’ (op. cit., p. 333). 
. Bufo coniferus Cope. “A few ants contained in one stomach belonged 
to Paraponera clavata F., Neoponera obscuricornis Em., A pterostigma 
species and Hylomyrma species.” (op. cit., p. 334). 

| Hyla quinquevittata Cope. ‘The largest specimen contained in its 
stomach over a dozen termites and one ant (Tetramorium guineense 
Fabr.)”’ (op. cit., p. 341). 

It is evident that many more observations are needed before we can 
fully realize the part amphibians play as predaceous enemies of ants. 

‘Needham, J2 (2, 1008, The summer foo ofthe bull the bullfreg (Rana calesbiana Shaw) at Seranae Inn,’ 
New York State Mans . 86, pp. 9-15. 

71018, ‘The amphibians collected by the American Museum Expedition to Nicaragua in 1916,’ 
Ball. American Mus Net. Hit, XXXVill. pp siL.o,fe ae 
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Enough i is known, however, to make it certain that these animals are of 
prime importance in this respect. 

While studying the amphibians of the Lang and Chapin collection, . 
Mr. G. K. Noble, Assistant Curator of Herpetology at the American 
Museum, dissected the stomachs of a large number of specimens and has 
turned their contents over to me for identification. The results of these 
examinations will be published in detail in Mr. Noble’s report. From the 
point of view of the myrmecologist they were of great interest, yielding 
a large number of remarkable forms; eighty different species, subspecies, 
and varieties were obtained in this way and, of these, forty werenotother- 
wise represented in the collection upon which Prof. Wheeler’s report is 
based; seventeen of these forms were new to science. Many of the ants 
found in the stomachs of amphibians are in an excellent state of preserva- 
tion; others are considerably improved by a thorough cleansing with 
caustic potash. Future collectors in tropical countries are urged never 
to neglect this novel manner of increasing their material. 

In the table below, I have condensed the results of the examina- 
tion of 308 stomachs of the eleven species of Congo frogs and toads which 
apparently show a decided preference for ants; for five of these species 
ants constitute about 50 per cent or more of the total stomach contents. 
In addition, several species of Congo frogs had eaten isolated specimens 
of ants, which may, in some cases, have been swallowed accidentally 
together with mud, dead leaves, or vegetable matter, an abundance of 

Stomach Contents of Congo Amphibians 

Number of 
Stomachs Total 

with |Number of Number of} Per Cent 
Recogniz- | Insects Ants of Ants 
able Food| Eaten 

Bufo polycercus Werner 53 759 406 66.66 

“  tuberosus Giinther 5 160 38 23.73 
“*  funereus Bocage 55 1292 7 54.56 
“ regularis Reuss 31 963 484 50.25 

*  superciliaris Boulenger 50 746 182 24.39 
Rana occipitalis Giinther 25 55. ° | 14 25.45 

* ornatissima Bocage 14 30 ) 6 20. 

“* albolabris Hallowell 19 oe. 25 59°28 
“ mascareniensis Duméril and | | 

Bibron Ss 40 il 27.50 
Hemisus marmoratum (Peters) | 22 ) 1006 96 9.54 

Phrynobatrachus natalensis(A Smith), 10 ) 47 20 42.55 

: \ 
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“which is often found in the stomach. For other species, however, the 
} ‘h b number of stomachs examined was too small to furnish reliable data; 

when more completely investigated, some of these may prove to be true 
 ant-feeders. 

A number of amphibians collected by the American Museum Congo 
“oe Expedi ition and the forms of ants which could be identified by Prof. 

Wheeler among their stomach contents are listed below. Such recerds 
_ give an insight into the great variety of ants eaten by some of these 

_ animals and also, to a certain extent, into the preferences shown by in- 
_ dividual species. I must, however, point out that much of the ant 

_ débris found in the stomachs was too poorly preserved to permit correct 
identification, at least with our present knowledge of African myrme- 
cology. These lists could, therefore, be considerably lengthened. 

___ Nevertheless, in the case of the toads a sufficient number of specimens 
have been examined to show that ants are a very important article in 
their diet; a total of 1815 ants was found in 194 stomachs of the five 
species of Congo toads; these ants belong to 72 forms, six (or 8 per 
cent) of which are Dorylinz, thirty (or 42 per cent) Ponerine and Cera- 
pachyine, sixteen (or 22 per cent) Myrmicine, and nineteen (or 27 
per cent) Formicine. Terrestrial ants seem to be taken almost exclu- 
sively and this fact undoubtedly accounts for the high proportion of the 
Ponerine represented. 

Xenopus miilleri (Peters) 

A common frog of the Sudanese and East African savannahs. Of 
ten stomachs examined, only one contained a single ant: 

Polyrhachis aérope Wheeler. 

Xenopus tropicalis (Gray) 

A frog confined to the Rain Forest. Of eleven stomachs examined, 
two together contained five ants: 

Camponotus pompeius subsp. marius Emery. 

Bufo regularis Reuss 

This widely distributed African toad occurs in the forest and in the 
savannah as well. Of thirty-eight stomachs examined, thirty-one 
showed recognizable food and nineteen of these contained ants: 

Dorie nigricans subsp. burmeisteri (Shuckard). 

¥ subsp. sjestedti Emery. 
Platythyrea gracillina Wheeler. 
Megaponera fatens (Fabricius). 
Bothroponera soror (Emery). 
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Anochetus bequaerti Forel. 
Phéidole kohli Mayr, var. 

- megacephala subsp. melancholica (Santschi). 
Myrmicorta eumenoides subsp. opaciventris (Emery). 

var. crucheti (Gantechi),. 

Crematogaster excisa (Mayr). 

Monomorium bicolor Emery. 
e afrum var. fultor Forel. 

Tetramorium guineense subsp. medje Wheeler. 

Plagiolepis tenella Santschi. 
Camponotus maculatus (Fabricius). 

~ subsp. congolensis Emery. 

. “ subsp. solon Forel. 
- - subsp. brutus (Forel). 

ey acvapimensis Mayr. 
<3 rufoglaucus subsp. cinctellus var. rufigenis Forel. 

e chapini Wheeler. 
* polyrhachioides Emery. 

Polyrhachis militaris (Fabricius). 

Bufo funereus Bocage 

This toad is commonly found in the Rain Forest and the pore 
forest galleries. Of sixty-three stomachs examined, aed contained — 
recognizable food and forty-three of these ants: 

Dorylus emeryi subsp. opacus Forel. 

“ kohli Wasmann 
“nigricans subsp. arcens (Westwood). 

“ _ wilverthi Emery. 
Cerapachys cribrinodis Emery. 

Paltothyreus tarsatus (Fabricius). 
Megaponera fatens (Fabricius). 

Bothroponera talpa Ern. André. 
ig pachyderma (Emery). 

nd soror (Emery). 
Phrynoponers gabonensis (Ern. André). 

’ var, esta Wheeler. 

as “ var. fecunda Wheeler. 
- i var. striatidens (Santschi). 

Euponera ingesta Wheeler. 
“ sennaarensis (Mayr). 

Plectroctena cristata Emery. 
Psalidomyrmez procerus Emery. 
Leptogenys stuhlmanni subsp. camerunensis var. opalescens Wheeler. 

Anochetus estus Wheeler. 
" opaciventris Wheeler. 

Odontomachus assiniensis Emery. 
“ S var. furvior Wheeler. 
¥ hematoda (Linnzus). ' 
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Bufo tuberosus Giinther 

forest toad, much less common than the other species. Only 
chs a be examined and each contained a number of worker 

tareatus (Fabricius). 

: Bufo polycercus Werner 

er One of the three common forest toads of the Congo. Of the fifty- 

al i cnienate/tidems (Fabricius). 
~ Bethroponera pachyderma (Emery). 

: var. funerea Wheeler. 

y talpa Ern. André. 
* soror (Emery). 
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Phrynoponera gabonensis (Ern. André). 
me var. esta Wheeler. 

“ ad var. fecunda Wheeler. 
“ var. umbrosa Wheeler. 

a6 S var. striatidens (Santschi). 

Euponera ingesta Wheeler. 
e subiridescens Wheeler. 

pS minor Emery. . 
Psalidomyrmezx procerus Emery. 

* reichenspergeri Santschi. 

Leptogenys stuhlmanni subsp. camerunensis var. opalescens Wheeler. 
S ergatogyna Wheeler. 

Anochetus opaciventris Wheeler. 

Odontomachus assiniensis Emery. 

= ns var. furvior Wheeler. 
Pheidole batrachorum Wheeler. 

“«  megacephala (Fabricius). 

Crematogaster concava Emery. 
Triglyphothriz gabonensis Ern. André. 

Cataulacus guineensis F. Smith. 
Engramma wolfi Forel. 

_ Plagiolepis tenella Santschi. 
Pseudolasius weissi var. sordidus Santschi. 

Ly bufonum Wheeler. 

Camponotus maculatus subsp. solon Forel. 
" subsp. brutus (Forel). 

pompeius subsp. marius Emery. 

_ vividus subsp. cato (Forel). 

Polyrhachis militaris subsp. cupreopubescens var. nkomoénsis Forel. 
- nigrita Mayr. 

“ 

Bufo superciliaris Boulenger 

A common toad of the Rain Forest in Cameroon, Gaboon and the 
Congo. Of fifty-six specimens examined in this respect, fifty showed — 
recognizable remains of food in the stomach and thirty-five ot these con- 
tained ants: 

Dorylus nigricans subsp. sja@stedti Emery. 
Paltothyreus tarsatus (Fabricius). 
Megaponera fetens (Fabricius). 

Bothroponera talpa Ern. André. 
ne pachyderma (Emery). 

‘4 soror (Emery). 
Paryeouoners gabonensis var. esta Wheeler. 

Cy> eae fecunda’, Wheeler. 
” bequaerti Wheeler. 

Euponera subiridescens Wheeler. 
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_ Pleetroctena cristata Emery. 
ay Psalidomyrmex procerus Emery. 
e ve obesus Wheeler. 

een Odontomachus assiniensis Emery. 
igs “var, furvior Wheeler. 

¥ Myrmicaria eumenoides subsp. opaciventris Emery. 
_ Tetramorium guineense (Fabricius). 

"ee : Camponotus pompeius subsp. marius Emery. 
oe wellmani var. rufipartis Forel. 

Phrynobatrachus perpalmatus Boulenger 

Hc .% water frog of the forest region. Only eight of the stomachs ex- 
: ‘enkiod contained recognizable remains of food and ants were found in 

is one of these: 
_ Polyrhachis alluaudi var. anteplana Forel. 

Parts of many more ants were seen in the stomachs of the related 
__ savannah species Phrynobatrachus natalensis (A. Smith), but too poorly 
‘Sue + calla for correct identification. 

. Arthroleptis variabilis Matschie 
. - This is one of the typical frogs of the Cameroon, Gaboon and Congo 

; Rain Forest. Seventeen of the stomachs examined contained recogniza- 

ble food and two of these included ants: 
__ Pheidole batrachorum Wheeler. 

Aéromyrma sp. 

Rana occipitalis Giinther 
A large-sized frog, common in the vicinity of streams, ponds, and 

swamps throughout the forest and savannah, from Senegambia to Angola, 
‘Uganda and East Africa. All of the twenty-five stomachs examined, 
contained recognizable food and ants were present in ten cases: 

 Dorylus nigricans subsp. sjastedti Emery. 
Paltothyreus tarsatus (Fabricius). 
Megaponera fortens (Fabricius). 

Bothroponera soror (Emery). 

Odontomachus hematoda (Linnzeus). 
Myrmicaria eumenoides subsp. opaciventris (Emery). 
Camponotus maculatus subsp. congolensis Emery. 

¥ acvapimensis Mayr. 
$ cxsar Forel. 
¥ wellmani var. rufipartis Forel. 
by chapini Wheeler. 

Rana albolabris Hallowell 
A characteristic frog of the Rain Forest, extending a little beyond 

the limits of the forest in swamps and along forest galleries. The 
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stomachs of twenty-three individuals were dissected and nineteen of 
these showed recognizable remains of food; ants were present in — 
cases only: . 

Bothroponera pachyderma (Emery). 

Odontomachus assiniensis var. aterrimus Wheeler. 

Camponotus maculatus subsp. solon Forel. 

Rana mascareniensis Duméril and Bibron 

+ Perhaps the most common frog throughout the larger part of the 
African continent. Of the thirty-nine stomachs examined, twenty-four 
contained recognizable remains, and a small number of ants, all of the 
winged phases, were found in five of them: 

Pheidole megacephala (Fabricius). 

Camponotus vividus subsp. cato (Forel). 

Rana ornatissima Bocage 

This frog is much rarer than the three preceding species; it is known 
from the savannahs south of the Rain Forest, from Angola to Southern 
Rhodesia and also from the northeastern Uele, where Lang and Chapin 
collected a number of specimens at Garamba. Of these, fifteen were 

examined for their food contents and fourteen contained Bina: 
remains; a few ants were found in a single stomach: 

Pheidole kohli Mayr, var. 
“  megacephala subsp. melancholica (Santschi). 

- speculifera Emery. 

In addition, twenty stomachs of two other common Congo frogs 
(Rana oxyrhynchus A. Smith and R. christyi Boulenger) were dissected, 
but only a single winged ant was found. The pronounced aquatic habits 
of all species of Rana, which keep them in or near the water, evidently 
prevent them from feeding to any large extent on ants, except on in-. 
dividuals that accidentally drop into the ween as for instance, during — 

their nuptial flights. 

Kassina senegalensis (Duméril and Bibron) 

A small frog occurring throughout the savannah country of Africa, 
with rather terrestrial habits and also said occasionally to ascend trees. 
A few ants were found in two of the nineteen stomachs dissected. The 
occurrence in one stomach of a number of workers of the hypogeic ant 

Dorylus kohli is interesting in connection with the burrowing habits of 
this frog. 

Dorylus kohli Wasmann. 

Pheidole megacephala subsp. melancholica (Santschi). 
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Hemisus marmoratum (Peters) 

This little burrowing frog, of pronounced terrestrial habits, is found 
savannah country of a large part of Africa, north, south, and east 
» Rain Forest. It lives mostly underground, and, according to Mr. 
s observations, comes out of its burrows only after heavy rains. It 

le most typical “ant-eater” of all Congo amphibians; twenty-two 
machs examined contained no other food than termites and worker 
en termites were by far more abundant. True ants were found 

Ni Bisa often chew or lacerate their food to such an extent that the 
examination of their stomach contents gives but very general indications 
with regard to their diet. There can hardly be any doubt, however, that 

: are part of the bill of fare of many of these reptiles. In Miss 
ne. HH. Pritchett’s careful experiments,' ants, Pogonomyrmex barbatus 

a subspecies molefaciens (Buckley) and Pachycondyla harpax (Fabricius), 
were eaten readily by Sceloporus spinosus floridanus (Baird), a common 

= lizard of Texas. Another species, Gerrhonotus infernalis Baird, refused to 
eat Camponotus maculatus subspecies sansabeanus (Buckley) and C. 
___ fumidus variety festinatus (Buckley), but the author suggests that these 
ants were possibly too small to be noticed, as insects below a certain 

tr size are apparently not perceived by the large species of lizards. Con- 
a eerning Phrynosoma cornutum (Harlan), Miss Pritchett writes: “The 
___ *horned toads’ were kept in cages with other lizards and also separately 
¥ _ and were never seen to eat anything but ants. They are especially fond 
aes the large agricultural ant, Pogonomyrmex barbatus Smith variety 
___-molefaciens Buckley” (p. 284). 
____Inhis paper on ‘The horned lizards of California and Nevada of the 
genera Phrynosoma and Anota,’ H. C. Bryant* says that ants, flies, and 
___ other insects constitute the principal diet of these genera and remarks: 
_ “Why the animal is never bothered by being stung internally by the 
ants it eats, seems hard to explain. Certainly the lining of the mouth 

and stomach must be particularly adapted to withstand the poisonous 
sting of insects, for when stung externally, the lizard shows no little dis- 
comfiture”’ (p. 17). Unlike most other reptiles, the horned toad catches 

11903, Biol. Bull., Vv, pp. 271-287. 

1911, Univ. of California Publ. Zool., IX, No. 1, pp. 1-S4, Pls, t-rx. 
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the insects on the end of its viscid tongue and swallows them alive, its 
feeding habits being indeed very similar to those of true toads. C, L. 
Camp! has published more detailed observations on the food of many 
California lizards. He found remains of ants in the stomach contents of 
the following species: Uma notata Baird, Callisaurus ventralis ventralis 
(Hallowell), Uta stansburiana elegans (Yarrow), Sceloporus magister Halle- 
well, Phrynosoma platyrhinos Girard, and Cnemidophorus tigris tigris 
Baird and Girard. In the case of one of the horned toads (Phrynosoma) 
examined, the contents of the stomach were: “fifteen parasitic nema- 
todes, six Coleoptera, one orthopter, 145 red-headed ants, all apparently 
of the same species and swallowed whole, and one pebble” (p. 528). 
These ants belonged in all probability to one of the’seed-storing species 
of Pogonomyrmex, for Mitchell and Pierce? also note that in Texas re- 
mains of P. barbatus (F. Smith) subspecies molefaciens (Buckley) were 
found several times in the excrement of the horned toad, Phrynosoma 
cornutum (Harlan), and “one colony was absolutely exterminated before 
the enemy left it.” 

The Australian horned dragon or moloch (Moloch horridus) i is said 
by Saville Kent to feed exclusively on ants of the minutest size. 

The small black evil-odored species [of ant], common in both South and Western 
Australia, was always a prime favorite with the specimens kept by the author, and 
wherever these ants abounded, in conjunction with a sufficiently warm temperature, 

no difficulty was experienced in maintaining these lizards in perfect health. . . . . 

They would soon settle down to feeding in a row, and the number of ants an individual 

lizard would assimilate was something astonishing On several occasions experimental 
reckoning elicited the fact that no less than from one thousand to fifteen hundred ants 

were taken in successive order at a single meal, each ant being separately picked up 
by a flashlike protrusion of the slender adhesive tongue.’ 

On examination of the stomachs of the lizards and chameleons col- 
lected by the American Museum Congo Expedition, Mr. K. P. Schmidt* 
found remains of ants, usually in a condition preventing any further 
identification, in the following species: Lygodactylus picturatus gutturalis 
(Bocage), Agama colonorum Daudin, Bedriagaia tropidopholis Boul- 
enger, Algiroides africanus Boulenger, Holaspis guentheri Gray, Ger- 

11916, ‘ Notes on the local distribution and habits of the amphibians and reptiles of Southeastern 
California in the vicinity of the Turtle Mountains,’ Univ. of California Publ. Zool., XII, No. 17, pp. 503- 
544, Pls. x1ix-xxu. Through the co of Mr. Camp I have been able to examine the sto: - 
tents of a number of reptiles collected by him near the ‘Turtle Mountains, Riverside Co., California. In 
the case of Une netate the momachs were alsiost entirely Bied with heads and parts of the body of 
bn ies ex, while in those of Phrynosoma platyrhinos there were heads of ants and also pieces of 

21912, Proc. Ent. Soc. Washington, XIV, p 
‘Saville Kent, W., 1897, ‘The naturalist in n Australi,” (London), pp. 85-86. 
41919, {Contributions to the herpetology of the Belgian Congo based on the collection of the 

American ‘Museum Co: 7 oe a. 1909-1915. Part I. Turtles, ¢ Crocodiles, Lizards, and Chame- 
leons,’ Bull. American \ at. Hist., XX XIX, pp. 385-624. 
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Satie favigularis nigrolineatus (Hallowell), Mabuya polytropis Boul- 
, Chamezleon gracilis (Hallowell), and C. ituriensis K. Schmidt. 
The African skinks of the genus Mabuya feed on a great variety of 

ects, but certain of the forest species often follow the columns of the 
ver ants (Doryline). Sjéstedt has observed this in Cameroon with 

uya raddoni (Gray). He says: 

_ This lizard is one of the most diligent persecutors of driver ants, and wherever 
of their columns was seen on the move in or at the margin of the forest, especially 
” ‘the ants had scattered in search of food, one could be sure to find one or more of 

a animals preparing for an excellent catch. . It was a delight to observe 
how adroitly. the agile lizards would plunge into the crawling swarm, fill their mouth 
with ants and then retire to a place of safety to devour their booty. Busily engaged 
in their hunt, they would fearlessly run about the motionless observer and not even 

) to climb - vteais always twinkling their lively little eyes, on the lookout 

Birps 

ca con aet Te ca ratively few birds of temperate regions have acquired a fond- 
; - _ ness for ants; for instance, of fifty species in Tyrol whose stomach con- 

__ tents were examined by Dalla Torre,’ only the following five contained 
remains of ants to any extent: Cypselus melba (Linneus), Anthus arboreus 
Bechstein, Tetrao medius Meyer, Colymbus cristatus Linnzus, and Picus 
__ viridis Linnzus. In the case of the green woodpecker, the stomach was 
 erammed full of Formica rufa and Lasius niger. Newstead* found that 
_ the European song-thrush, Turdus musicus Linneus, and the blackbird, 
_ Merula merula (Linnzus), occasionally eat worker ants. Many insectiv- 
 orous and omnivorous birds undoubtedly have similar habits.‘ 

a A great fund of accurate information concerning the food of Hun- 
__ garian birds is contained in a series of articles by E. Csiki.’ The identifi- 

cation of the insects found in each bird stomach examined is given and 
also the number of specimens of each species. I have been able to con- 
sult only the first eight papers of the series (1904-1912), in which fifty- 

six species of birds are studied in this respect. All of them, however, are 
_ insectivorous or at least carnivorous, with the exception of the common 

Sees rene Gromake Vet. Ak. Handl., XXIII, pt. 4, No. 2, pp. 14-15 
K. W. v., 1889, ‘U ntersuchungen ber den ageninhalt verschiedener Végel,’ 

Biol. Centralbl., i Vt, pp. 4 473-480. 
*Newstead, R ‘The food of some birds inhabiting an orchard,’ Gardeners’ Chronicle, (3) 

197 and 217-218. MANE Nictok (1000; ‘American epiders and the Ay’ Th pp. 201-308) gives some sdaitionl evidence of birds fantinu on ant. See Bee also Cockerell, £'D. A., 1800, ‘What are the uses of 
aes py menopters . 65-68. 

*Caiki, E. ‘ Positive ee it beh g her rgh ag Agni, Pudapest 1904, XT, pp. S- 
317; 1905, XU, pp. 312-330; oe oat RP. 48-161; 1907, XI 188 1 908, Vp, 183- 

;,1909, XVI, pp. 130-144; pp. 205-218; 1013 XX, pp. 875-306; 1014, XX1. 
220. Vir, too 14a; i Rebhuhne (Perdis perdis L), ibid i912, XIX, pp. 202-208 
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gray partridge, Perdix perdix (Linnzus), which is chiefly a grain-feeder. 
Of the fifty-six birds, forty-nine showed ants in their stomach contents, 
but in the majority of cases these insects were present in isolated speci- 
mens only. The following eight birds, alone, evidently exhibited a true 
myrmecophagous .propensity : 

Dryobates major (Linneus). The greater spotted wooded’ is a 
typical ant-feeder; of twenty-three stomachs examined, fifteen contained 
ants, often in large numbers, belonging to the following six species: 
Lasius flavus, L. niger, L. fuliginosus, Camponotus ligniperdus, Formica 
rufa, and Dolichoderus 4-punctatus.  . 

Dryobates medius (Linneus). The middle spotted woodpecker feeds 
also largely on ants; of nine stomachs, six contained such insects, also 
often in abundance. The following species were recognized: Lasius fuli- 
ginosus, L. alienus, Formica rufibarbis, F. rufa, and Myrmica levinodis. 

Dryobates minor (Linneus). Ants are also readily eaten by the 
lesser spotted woodpecker; five of the eight stomachs examined con- 
tained specimens, often in great numbers, of the following species: 
Lasius alienus, L. fuliginosus, Camponotus sylvaticus, and Dolichoderus 4- 
punctatus. 

Picus viridis Linneus. The main food of the green woodpecker 
consists of ants, which were present in all of the twenty stomachs 
analyzed, often the only contents and in considerable quantities (as 
many as 500 or 600 specimens in a single stomach). Ten species of ants 
were recognized: Lasius alienus, L. flavus, L. fuliginosus, L. niger, 
Formica pratensis, F. rufa, F. rufibarbis, Camponotus vagus, Myrmica 
levinodis, and Aphzxnogaster structor. 

Picus canus Gmelin. Only ants were found in the stomachs of the 
three specimens of the gray-headed green woodpecker examined; they 
belonged to five species: Lasius alienus, L. flavus, Formica rufa, F. rufi- 
barbis, and Camponotus vagus. 

Dryocopus martius (Linneus). There were ants in five of the six 
stomachs examined of the great black woodpecker; often in abundance 
and of three species: Lasius alienus, Camponotus ligniperdus, and C. 
vagus. 

Jynz torquilla (Linneus). The wryneck subsists chiefly on ants; all 
the eighteen stomachs examined contained these insects, often in large 
numbers, six species being represented: Lasius niger, L. alienus, Formica 
rufa, Camponotus sylvaticus, Myrmica levinodis, and Tetramorium 
cespitum. 
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seeds and other vegetable substances, but it frequently picks up 
nals of various kinds. Of the 285 stomachs examined by Csiki, 177 

r61.1%) also contained insects. The bulk of this insect food seems to 
have consisted of ants, which were found in 134 stomachs (or 47%), 
often in great quantities. Lasius alienus was present in 72 cases; . L. 
niger in 57 cases; Formica rufain 11 cases; F. pratensis in 2 cases. 

All European observers agree that the green woodpecker, Picus 
iridis Linnzus, is one of the foremost ant-feeders. According to Was- 
mann’s! observations in the Netherlands, this bird does not merely limit 
its myrmecophagous appetite to wood-boring ants (Camponotus), but 

frequently burrows into the nests of certain terrestrial species. In the 
_ spring and fall the excrement contains remains of many kinds, such as 
— Myrmica rubra, M. scabrinodis, Lasius niger, L. flavus, L. fuliginosus, 
= Formica pratensis, F. rufa, F. rufibarbis, and F. sanguinea, while in severe 

__ winters this woodpecker seems to feed almost exclusively on Formica 
rufa and F. pratensis, inserting its bill into their mound-shaped nests. 
ae We +30 Angus? also found that the stomach of one of these woodpeckers, 
shot in January in North Wales, contained Myrmica scabrinodis, “a 
common ant which nests on ground-hillocks, but never in trees.’”* 
‘The very complete inventory of the food of the woodpeckers and 
their allies (Picid) in the United States published by Beal has led to the 
interesting results contained in the table below, in which the species 

__ are arranged in the order of their importance as ant-eaters. It may 
be seen that, for these birds, “ants constitute the largest item of animal 

- food—28.41 per cent, considering the whole 16 species collectively—and 
are actually the largest item in the stomachs of 8 species. The William- 
son sapsucker, the red-cockaded woodpecker, and the two flickers take 

__ the highest rank in this respect. Beetles stand next in importance, and 
amount to 20.42 per cent. These two items together form nearly half the 

_ food. The remainder of the animal food is composed of insects, with a 
few spiders, millepeds, and sowbugs, and occasionally a salamander, tree 

frog, lizard, or snail.’’* 

tWasmann, E., 1905, ‘Zur Myrepecephapie des Gromepednie: Tijdschr. v. Ent., XLVIII, pp. 214- 
220. Wasmann likewise observed the h, Fringilla calebs rf bares boring into a smal) nest of 
a of which it ag? : raena coovone aad workers ae wel well, 

Proc. Nat. 7° oe 
tz, DOG, Uekor dis wi state hitches Bedeutung unserer Spechte,' Verh. Ornithol. 

Ges. Bayern, (1004 ag ». pi et #6. E.L., 191 “Food of the woodpeckers of the United States,’ U. 8. Dept. of Agric, Biol 
Surv., 37, p. 10. Seealso ¥. Riley s.cccount of Insects that woodpeckers eat’ in Warren, B. H., 
1890, * Soper ce ho bade of Peceeyi 2d. Ed., (Harrisburg), pp. 176-178. 
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Food of North American Picidse 

Number of} Per cent | 
Name of Species Stomachs | of Animal | Per cent — 

Examined| Food of Ants 

Williamson sapsucker, Sphyrapicus thyroideus pha 

(Cassin) 17 86.67 85.94 
Red-cockaded woodpecker, Dryobates borealis by ie 

(Vieillot) 76 81.06 56.75 | 
Red-shafted flicker, Colaptes cafer (Gmelin) 183 67.74 53.82 
Flicker, Colaptes auratus (Linneeus) 684 60.92 | 49.75 

Red-breasted sapsucker, Sphyrapicus ruber ny ae 

(Gmelin) 34 68.92 42.49 
Pileated woodpecker, Phlaotomus  pileatus Se. 

(Linneus) 80 72.88 39.91 
Yellow-bellied sapsucker, Sphyrapicus varius , ag 

(Linnzeus) 313 49.31 34.31 
Downy woodpecker, Dryobates pubescens (Lin- ‘ 

nzeus) 723 76.05 21.36 

Hairy woodpecker, Dryobates villosus (Linnzeus) 382 77.67 17.10 
Lewis woodpecker, Asyndesmus lewisi Riley 59 37.48 11.87 
Three-toed woodpecker, Picoides americanus 

Brehm 23 94.06 8.29 
Nuttall woodpecker, Dryobates  nuttallii te 

(Gambel) 53 79.41 8.19 
California woodpecker, Melanerpes formicivorus 

bairdi Ridgway S4 22.59 8.09 
Red-bellied woodpecker, Centurus carolinus 

(Linnzus) 271 30.94 6.45 

Arctic three-toed woodpecker, Picoides arcticus ; 
(Swainson) ‘ 28 88.69 6.35 — 

Red-headed woodpecker, Melanerpes erythro- 

cephalus (Linnzeus) 443 33.83 5.17 

Total 3453 
Average 64.26 28.49 

It would be worth while to consider in more detail the choice of food — 
made by these ant-eating woodpeckers. Unfortunately, I have not 
found the needed information for some of the species included in the 
above list, such as, for example, the Williamson sapsucker; many of the 
other woodpeckers, especially those of the genera Dryobates, Phleotomus, 
and Melanerpes, merely eat ants which they find in wood or underneath 
bark (Camponotus and Crematogaster). The flickers (Colaptes), however, 
are the ant-eaters par excellence among North American birds, for they 
have made ants their favorite food; they are also more terrestrial in 
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, Prenolepis, ete.). 

| ants (Crematogaster species). The whole mass was divided with care into 16 

arts as nearly equal as possible, and in one part 315 ants were counted, giving 5,040 
n one meal of one flicker. In addition there were at least 100 pupe. Two other 

" } and crops examined in the same way each gave a little over 3,000 ants. 

ably each of the 100 stomachs in the collection contained nearly as much ant 

oe ates dom, but the number of ants was less because they were of larger species. A 
ae e proportion of the ants eaten are of species that live in the earth, and these appear 

; to be the principal food the flicker obtains on the ground. In every case where the 

stomach held a quantity of these small ants, a lot of fine sand revealed their source.' 

___ In his study on ‘The tongues of woodpeckers,’ F. A. Lucas has the 
; nuloed interesting remarks which may be quoted in connection with 

a Wiclansidering the tongues in relation to food, we find that those of the various 
i Sicias of flickers (Colaptes) have the fewest terminal barbs and the longest dorsal 
tract of fine points; they are also among the longest. The members of the genus are 
particularly fond of ants, and the tongue seems especially adapted for probing ant hills. 
oo ‘The function of the fine points on the upper part of the tongue seems to be to form a 

rough surface to which the sticky saliva will readily adhere and to which in turn the 
ants will be stuck. In this genus the submaxillary salivary glands reach the maximum 

size in the group.* 
In North America the western meadowlark, Sturnella magna neglecta 

(Audubon), and the roadrunner, Geococcyx californianus (Lesson), may 
__ be taken as typical illustrations of occasional ant-feeders. The food of 

_these birds has been investigated in California by H. C. Bryant.’ About 
2000 stomachs of the western meadowlark were examined, and 16.7 per 
_ _ ¢ent of these contained remains of ants, which amounted to 3 per cent 
(volume) of the total food of all the specimens studied. Ants appear to 

_ be taken by this bird irrespective of size or kind. Of species identified, 
I may mention Tapinoma sessile, Messor andrei, Pogonomyrmex cali- 
fornicus, and species of Camponotus and Formica. In the case of the 
roadrunner, of which 84 stomachs were examined, a little over 4 per cent 

of the total food was made up of ants, bees, and wasps; one of these 
stomachs contained over 250 red ants (Pogonomyrmex californicus), 

along with a quantity of caterpillars, crickets, beetles, and peers 

\Beal, y E. 
11905, U. 8, Dept of Rane. Biol. Surv., Bull. 7, p. 38. 
*1014, * A yp bh of the economic status of the western meadowlark (Sturnella neglecta) in 

’ Univ. of California Publ. Zool., XI, No. 14, pp. 21-24; 1916, ‘Habits and food of the road- 
runner in ornia,’ op. cit., XVII, No. 5, pp. 21-58, Pls. 1-1. 
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another bird had eaten ten carpenter ants (Camponotus species). Accord- — 
ing to records in the United States Biological Survey, published by W. D. 
Hunter,' the following Texas birds are known to prey upon the agri- 
cultural ant, Pogonomyrmex barbatus subspecies molefaciens (Buckley): 
great-tailed grackle, Megaquiscalus major macrourus (Swainson); up- 
land plover, Bartramia longicauda (Bechstein); burrowing owl, Speotyto 
cunicularia hypogea (Bonaparte); Texas nighthawk, Chordeiles acuti- 
pennis texensis Lawrence; scissor-tailed flycatcher, Muscivora forficata 
(Gmelin); kingbird, Tyrannus tyrannus (Linneus); redbird, Cardinalis 
cardinalis (Linnzus); and mockingbird, Mimus polyglottos (Linngeus). 

Cleland’s recent account of the food of Australian birds,? makes it 
clear that the rich ant fauna of that continent is preyed upon by a great 
many birds of different families. Of a total of 224 species examined with 
regard to their stomach contents, 73 were found to contain ants, though 

as a rule these insects were present in small quantities only. The follow- 
ing list contains such species as seem to show a preference for ants. 

Black-breasted plover.—Zonifer tricolor (Vieillot). 
Lesser golden plover.—Charadrius dominicus (P. Miiller). 

Brown flycatcher.—Micreca fascinans (Latham). 

Flame-breasted robin.—Petreca phenicea Gould. 
Scrub robin.—Drymacedus brunneopygius Gould. 

Coach-whip bird.—Psophodes crepitans (Latham). 
Blue wren.—Malurus cyanochlamys Sharpe. 

Grey shrike-thrush.—Collyriocichla harmonica (Latham). 
Black-backed magpie.—Gymunorhina tibicen (Latham). 

White-backed magpie—Gymnorhina leuconota Gray. 
White-throated thickhead.—Pachycephala pectoralis (Gould). 
Yellow-breasted shrike-robin.—Eopsaltria australis (White). 

White-throated tree-creeper.—Climacteris picumna (Temminck). 

Brown tree-creeper.—Climacteris scandens Temminck. 
Noisy minah.—Myzantha garrula (Latham). 

Yellow-throated minah.—Myzantha flavigula Gould. 

Most of the ants found in these stomachs were not identified. In 
the case of the Micreca and the species of Myzantha, remains of Campono- 
tus nigriceps (Smith) and of a Polyrhachis were recognized. Two of 
the stomachs of Psophodes crepitans contained a large quantity of the 
heads and legs of ants, chiefly the “green-head ant” [Rhytidoponera 
metallica (F. Smith)]; some of the Malurus cyanochlamys, Gymnorhina 
tibicen, Eopsaltria australis, Climacteris picumna, and C. scandens had 
also fed on this or allied Ponerine. Bulldog ants (Myrmecia species) 

11912, U.S. Dept. Agric. Bur. a. ‘ye No. 148, p. 6. 
Cleland, J. B., 1918, ‘Thé food of Australian birds. An investigation into the character of the 

stomach and crop contents,” Science Bull. No. 15, Dept. of Agric. New South Wales, 112 pp. 
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a iwere found i in large numbers in the stomachs of Collyriocichla harmonica, 
_ Gymmorhina tibicen, G. leuconota, Pachycephala pectoralis, Eopsaltria 

australis {in this case the ant being identified as Myrmecia gulosa 
conan and Myzantha garrula. I am informed by Prof. Wheeler 
_ that the two ponerine genera Myrmecia and Rhytidoponera contain some 
of the largest and most conspicuous members of the Australian ant- 
- funn, and all of them sting or both sting and bite severely. 

‘The myrmecophagous habit is perhaps most highly developed 
~ among birds of tropical regions, many of which are entirely or almost 
restricted to this kind of diet. Thus, F. Dahl concludes that, in the Bis- 

of + ramanele Archipelago, insectivorous birds are the most dangerous enemies 
of ants. Of about ninety species of terrestrial birds examined by Dahl 

_ in that region, twenty-eight were found to be more or less ant-eating; 
_ some fifteen of these had captured the winged sexual phases only, at the 

cS : time of the nuptial flights; twelve others had also fed on worker ants 

_ picked up outside their nests, the list of these including flycatchers 
_ (Pecilodryas, Monarcha, Rhipidura), thickheads (Pachycephala), drongos 
(Dicrurus), honeyeaters (Myzomela), timeliids (Ortygocichla), and 
warblers (Cisticola). The stomach of one of the warblers, Megalurus 
macrurus (Salvadori), was filled with the workers and sexual phases of a 
species of Polyrhachis (near schenki),' of which it apparently destroys 
the nests, though it feeds on many other insects too.* 

_ In their discussion of the food-habits of Indian birds, Mason and 
-Maxwell-Lefroy’? summarize the evidence concerning the Formicide as 
follows: 

The ants, like the grasshoppers, are exceedingly abundant insects and form a 

very large proportion of the insect food of birds in India. They are perhaps the 
favorite food of the woodpeckers, wrynecks, rollers, and some of the pheasants. Most. 

birds that eat insects of any kind will almost certainly be found to take ants of one 
species or another. The following species occur in this paper as taken by birds: 
Acantholepis frauenfeldi variety bipartita, Camponotus compressus, Calaulacus (apro- 
banz, Crematogaster sulmuda, Dorylus species, Meranoplus bicolor, Myrmecocystus 
selipes, Ecophylla smaragdina, Pheidole malinsi, and Polyrhachis simpler. 

Of 109 species of birds examined by these authors in the plains of 
northeastern India, near Pusa, forty-eight showed remains of ants in 
their stomach. In most cases these insects were — in small 

‘Forel remarks in this connection: * yelds bauaposted at the podnin og of the species of Polyr- 
hachis may have the pp ce Ele ipo | mals from using them as food. 
But this is a mere tion. As sny pean Be S ap of Br rof. Dahl show that they are eaten by birds, 
which seems nat considering that they so freuen 

‘Dahl, F. 1901, "Das Leben der Ameisen im "Bismnarek- “Archipel,” Mitt. Zool. Mus. Berlin, I, 
noted that the siosendh wy hep egalurus macrurus Was examined 

rot ene Sm aa sea H., 1912, othe Be ob tosh India,’ Mem. Dept. Agric. India, 

pp. 
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numbers only. Certain Indian birds, however, feed entirely on ants and 
foremost among these are, again, the woodpeckers. Three stomachs of 
the northern rufous woodpecker, Micropternus phxoceps Blyth, contained 
exclusively ants: 1459 Crematogaster subnuda in the first; 2600 of the 
same ant in the second; 725 of this Crematogaster, 304 Pheidole malinsi, 
and 27 pup and larve of @cophylla smaragdina in the third. Of 3921 
insects taken by 16 specimens of another woodpecker, Brachypternus 
aurantius (Linneus), 1738, or 44 per cent, were ants (Camponotus com- 

pressus, (Ecophylla smaragdina, Meranoplus bicolor, Myrmecocystus 
setipes, and Crematogaster subnuda), and in several instances the bird’s 
stomach contained nothing else. An interesting result was obtained 
with the wryneck, Jynz torquilla (Linnzus): seven stomachs contained 
1540 insects, all but eight of which were ants, mostly of the species 
Pheidole malinsi. Another prominent ant-feeder in India is the brown 
shrike, Lanius cristatus Linneus; of 111 insects taken by seven birds, 
41, or 36 per cent, were ants (Hcophylla smaragdina and Crematogaster 
subnuda). 

Similar observations on South and Central American birds would be 
extremely valuable, for it is surprising how few accurate data have been 
published, as yet, with regard to the food habits of most tropical birds. 
For this reason, I include a list of the Nicaraguan birds in the stomach of 
which Mr. W. De Witt Miller has found remains of ants." 

Geococcyx velox (A. Wagner). One stomach contained a mass of 
insects, including three fairly large ants; several other birds of this 
species showed no ants. 

Chloronerpes rubiginosus yucatanensis (Cabot). Fragmentary re- 
mains of many ants were found in one stomach. The proventriculus 
and stomach of another individual were filled with ants, some of these 
being mostly yellowish and 10 mm. long; there was also one beetle. 
In a third case the stomach contained a large number of ants of at least 
two kinds, by far the majority belonging to a small yellowish species; 
also at least one small beetle. Many ants were present in the stomach of 
a fourth bird. 

Ceophleus lineatus similis (Lesson). Two stomachs examined con- 

tained numerous ants and bits of other insects. 
Centurus hoffmanni Cabanis. In one case the stomach showed no 

other food than many ants of various kinds, while that of another bird 
was filled with fruit of a Cecropia. 

1] am greatly indebted to Mr. W. DeWitt Miller, Associate Curator of Ornithology in The American 
Museum of Natural History, for permission to use this information, and also for many valuable sug- 
gestions and criticisms on my account of birds as predaceous enemies of ants. 
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_ Xiphocolaptes emigrans emigrans Sclater. Insects, including many 
ants, in one stomach; three other stomachs contained no ants. 

Saltator magnoides medianus Ridgway. One stomach contained, 
among other things, a number of myrmecine ants. 

Amblycercus holosericeus (Lichtenstein). One stomach was filled 
ee with insects, including at least one small black ant. 

_ Thamnophilus doliatus (Linneus). One stomach contained two 
small black ants among other insects; that of another individual was 
filled with fair-sized ants of at least two kinds, some black, some yellow; 
no ants were found in three other stomachs of this species. 

Pachysylvia decurtata (Bonaparte). Two stomachs contained in one 
rs _ ease one, and in the other four ants, among other insects. 

_ Pachyrhamphus cinnamomeus Lawrence. One stomach was com- 
pletely filled with insects, including two ants. 

_ Syrtallaxis pudica nigrifumosa (Lawrence). One ant among many 
other insects, in one stomach. 

_ Hylocichla ustulata swainsoni (Cabanis). Insects, including one ant 

head, were found in one stomach. 
Euthlypis lachrymosa (Cabanis). The contents of one stomach con- 

sisted of insects, including ants. 
Cyclarhis flaviventris Lafresnaye. Insects, including a few ants, were 

found in one stomach. Another bird contained no ants. 
Myjiopagis placens accola Bangs. One stomach showed a few insects, 

including one ant head. 
Salpinctes fasciatus Salvin and Godman. In two stomachs examined 

a number of ants were found, together with other insects. 

As Mr. Miller points out, it would seem that, except in the case of 
certain woodpeckers (Chloronerpes, Ceophleus, and Centurus), ants are 
an exception in the food of the insectivorous birds of Central America. 
Perhaps the most pronounced ant-feeders of all Neotropical birds are 
the curious woodpeckers of the genus Celeus. G. F. Gaumer describes 

the habits of the common species, Celeus castaneus (Wagler), in Yucatan, 
as follows: “ This bird has a very strong and peculiar odour, derived from 
its food, which consists exclusively of a small hymenopterous insect 
called the Uss. It is solitary, and lives in the deepest part of the forest. 
The specimens obtained were very tame and were watched for some 
hours before being shot; they jump nimbly about the trees, and are 
constantly catching the small insects which seem to be attracted to them 
by their odour.’"' I am informed by Mr. Miller that, according to Mr. 

1Quoted by A. Boucard, Proc. Zool. Soc. London, 1883, pp. 452-453. 
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G. K. Cherrie’s observations made in Central America, the ‘‘hymenop- 
terous insects” in question are ants.’ 

Phenicothraupis rubicoides (Lafresnaye), one of the tanagers, is 
often credited with following swarms of ants in search of its food, as, for 
instance, by G. F. Gaumer® from observations made in Yucatan and by 
C. C. Nutting’ in Nicaragua. The latter remarks: ‘Curiously enough, 
although a tanager, this bird is usually seen clinging to the tree-trunks, 
like the Dendrocolaptide, and hops about the ground like the Formicarii- 
dx. Indeed it seemed to be living almost entirely upon ants. There 
were many places where the ground was actually swarming with these 
insects, and there P. rubicoides would congregate in large numbers, 
either picking up the ants from the ground, or climbing about the trunks 
of trees in pursuit of the same insect.” 

Eucometis spodocephala (Bonaparte), another tanager, and Dendro- 
cincla sancti-thome (Lafresnaye), one of the Dendrocolaptide, were also 
seen by C. C. Nutting in Nicaragua, feeding largely upon ants (op. cit., 
pp. 382 and 385).‘ 

It is especially the Neotropical ant-thrushes, or Formicariide, that 
have been credited with habitually following the columns of the foraging 
ants (Ecitonini) in much the same manner as will later be described for 

the African ant-thrushes and doryline ants. R. Schomburgk® mentions 
that, in British Guiana, the moving armies of Eciton are always accom- 

panied by large numbers of several species of birds, the most common of 

these being Formicarius colma (Boddaert) and Pithys albifrons (Linnzus). 
This traveller evidently believed that the birds were feeding on the ants 
themselves. H. W. Bates, speaking of his experiences with the foraging 
ants in Brazil, also writes that ‘when the pedestrian falls in with a train 
of these ants, the first signal given him is a twittering and restless move- 
ment of small flocks of plain-colored birds (ant-thrushes) in the jungle.” 
Belt’s observations in Nicaragua are somewhat similar: ‘The numerous 
birds that accompany the army ants (Eciton predator) are ever on the 
lookout for any insect that may fly up, and the heavy flying locusts, 
grasshoppers, and cockroaches have no chance of escape. Several species 

of ant-thrushes always accompany the army ants intheforest. They do 

iLaderwaldt (1909, Zeitschr. Wiss. Insektenbiol., V, p. 312) tells that the Campos woodpecker 
(Canave ? campestris (Vieillot)} ransacks the ground nests of ¢ Camponotus rufipes (Fabricius) in southern 

pes ig by A. Boucard, Proc. Zool. Soc. oy 1883, p. 443. 
883, Proc. U. S. Nat. Mus., VI, No. 24, p 

‘Noms of the few stomachs of Phenicothraupis oii Dendrocincla from Nicaragua examined by Mr. 
Miller contained ants. 

‘Schomb urgk, R., 1848, ‘ Reisen in Britisch-Guiana,’ (Leipzig), it ‘Pp. 287-288 and 421. 
£1863, ‘The naturalist on the River Amazon,’ (London), pre) 
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not, however, feed on the ants, but on the insects they disturb. Besides 
_ the ant-thrushes, trogons, creepers, and a variety of other birds, are 

__ often seen on the branches of trees above where an ant army is foraging 
below, pursuing and catching the insects that fly up.”'! It does not 
appear, however, that the food of the Formicariide has often been 
determined from actual examination of the stomach contents of these 

During his sojourn in Africa with the American Museum Congo 
_ Expedition, my friend Mr. J. P. Chapin made accurate investigations as 
to the food of birds, examining the stomach and crop contents of most 
of the specimens collected by him. He has kindly allowed me to use his 

- observations, and some of his field notes are quoted in full below. Of. 
about 6000 Congo birds examined by him in this respect, some 200, be- 
| longing to about 85 or 90 species, had included ants in their diet. 

In the following account I have grouped the African ant-eating 

birds according to the interest they show in this kind of food and the 
manner in which they procure it. Data heretofore published bearing on 
the subject have been referred to, in so far as I have been able to ascer- 
tain in the extensive literature on African ornithology; in this, too, I 

have keen very effectively aided by Mr. Chapin. 
1.—In a first group may be placed birds that feed occasionally or 

accidentally on ants, without, however, showing much preference for 
this kind of diet. A great number, if not all, of the African insectivorous 
and omnivorous species should perhaps be included here; for most of 
them available records merely give “‘insects’’ in general-as food. The 
following are the only species for which ants have been expressly men- 

tioned as part of the diet. 
Glareola fusca (Linneus), according to v. Heuglin,? in Nubia 

pursues swarms of winged ants in the evening, as do other species of 

Glareola. 
Sarciophorus superciliosus (Reichenow). Zech, in Togo, found ants 

in the stomachs.* 
(Edicnemus adicnemus (Linveus), according to v. Heuglin,‘ 

feeds partly on ants in Nubia. 
Abdimia abdimi (Lichtenstein) eats even ants, according to Hart- 

mann,’ and G. K. Marshall* in Rhodesia found, in the stomach of this 

1874, ‘The naturalist in Nicaragua,” (London), p. 20 
*Heuglin, T. v., 1873, ‘Ornithologie Nordost-Afrika’s,’ (Cassel), L1, p. 982. 

by Reichenow, A., 1901, ‘ Die Vogel Afrikas,’ (Neudamm), I, p. 191 
‘Heuglin, T. v., 1873, op. cit., 11, p. 988. 
“Quoted by Heuglin, T. v., 1873, op. cit., 11, p. 1104 
#1902, Trans, Ent. Soc. London, p. 350 
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stork, beetles and “ants of the genus Carebara” (probably of the winged, 
sexual phases.) 

Melierax canorus (Rislach). The stomachs examined by Oates, in 
Transvaal, contained large ants, rats and lizards.’ 

Falco concolor Temminck. Antinori observed in Eritrea flocks of 
this bird hunting winged ants (perhaps termites?).* 

Pogoniulus pusillus uropygialis (Heuglin). v. Heuglin*® found some 
ants among the stomach contents of this bird in Nubia. 

Trrisor senegalensis (Vieillot), according to v. Heuglin,* eats ant 
among other insects in Nubia. 

Batis orientalis (Heuglin). G. W. Bury noted, for a specimen col- 
lected in Northern Somaliland, that “the stomach was found to contain 
a large number of ants.’’® 

Batis molitor (Hahn and Kiister). Insects of various kinds, also 
ants, in the stomachs of Gazaland specimens.® 

Laniarius erythrogaster (Cretzschmar), according to v. Heuglin, 7 
eats ants among other insects in Nubia. 

Ploceus aureoflavus A. Smith. Fischer* found in the stomach of this 
weaver-bird, in British East Africa, seeds and sometimes also ants and 
caterpillars. me 

Nectarinia arturi Sclater. The crops examined by Swynnerton,® in 
Gazaland, contained flying ants, small flies and several large gnats. 

Chalcomitra kirki (Shelley). The crop of one bird examined in 
Gazaland by Swynnerton” contained beetles and ants. 

Tarsiger stellatus (Vieillot). The crops of two specimens examined in 
Gazaland by Swynnerton"™ contained berries, various insects and ants. 

Muscicapa cerulescens (Hartlaub). Large black ants and beetles 
were found in the stomach ot a specimen taken in Gazaland by Swyn- 
nerton."! 

At Salisbury, Rhodesia, G. K. Marshall” found remains of ants in 
the stomachs of the following birds: 

Bradornis mariquensis (A. Smith). 
Pratincola torquata (Linnzeus). 

‘Oates, F., 1881,‘ Matabele Land and the Victoria Falls,’ (London), .P. 298. 
2Antinori, O. and Salvadori, T., 1873, * eres Mus. Civ. Genova, IV, p . 389. 
*Heuglin, T. v., “ae ap-ae- I, p. 762 . 
41869, op. cit., 1p. 3 
‘Bannerman, 191 Ibis. (9) af p. 312. 
*Swynnerton, 1907, Ibis, (9) I apr 
*Heuglin, T. v., 1871, op. cit., Ir, aa 
SQuoted by Reichenow, A., 1904, ‘Die Vogel Afrikas,’ (Neudamm), III, p. 92. 
#1907, Ibis, (9) 1, p. 
"Op. cit., p. 43. 
NOp. cit., p. 67. 
1902, Trans. Ent. Soc. London, p. 351. 
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_ Monticola angelensia niasse Reichenow. 
Sazicola pileata (Gmelin). 

; ae ‘ Dicrurus adsimilis divaricatus (Lichtenstein). 

7. Campothera bennetti (A. Smith). 
Crecopsis egregia (Peters). 

From Mr. Chapin’s observations it appears that in the Belgian 
Congo swallows [Riparia riparia (Linneus) and Psalidoprocne nitens 
__ centralis Neumann],' Coracina pectoralis (Jard. Selby), shrikes [Nilaus 

afer (Latham), Corvinella corvina (Shaw)], and certain kingfishers 
| Gialeyon pallidiventris Cabanis) are very fond of catching sexual winged 
ants together with other flying insécts, while francolins (Francolinus 

___ lathami Hartlaub, FP. squamatus Cassin, F. icterorhynchus Heuglin) and 
Guinea fowl (Guttera plumifera schubotzi Reichenow, G. pallasi Stone, 

__ ~Phasidus niger Cassin, Numida ptilorhyncha Lesson) often indiscrimi- 
nately pick up worker ants from the ground withsnails, beetles, seeds, and 
even pebbles. With regard to the two species of forest Guinea fowl, Mr. 
Chapin remarks that their flesh “is rather dry eating and has, in addi- 

tion, a peculiar strong taste, due probably to something they eat, pos- 
sibly the ants usually found in their crop.” At Ngayu the crop and 

stomach of a black forest Guinea fowl, Phasidus niger, were filled with 
thick green leaves and driver ants. In the case of the savannah Guinea 
fowl, Numida ptilorhyncha major Hartlaub, ants were frequently found 
in the crop; usually, as in a specimen examined at Faradje in September 
1911, these ants belonged to the large, black, termite-hunting species, 
Megaponera fetens (Fabricius). 

The following list contains the birds from the Belgian Congo which 
showed remains of ants in their stomachs. In most cases these insects 
were present only in small numbers, or the individuals taken belonged 
ta the winged phases. In some of the pipits (Anthus) and thrushes 
(Thamnolza and Monticola), however, worker ants and even their larve 
were sometimes present in large quantities; it is possible that these birds, 
and perhaps others in the list, may prove on further observation to be 
rather regular ant-feeders. 
Glareola melanoptera Nordmann. Himantornis hematopus whitesidei Sharpe. 
Galachrysia nuchalis emini (Shelley). Ciconia ciconia (Linneus). 

Neotis denhami (Children). Coturniz coturnix (Linnzus). 
~o wee we tee ee - = —— 

ae meen of irundo nigrita G. R. Gray, from Gamangui, Mr. Chapin found that “the right 
metatarsus had been bitten by a pve ant, whose head still adhered to it, an all the lower part of 

‘oot had died and dried up, without falling off.” z 
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Coturniz delegorguei Delegorgue. Muscicapa striata (Pallas). 

Milvus xgyptius parasitus (Daudin). Stizorhina vulpina Reichenow. 
Centropus grillii Hartlaub. Oriolus larvatus letior Sharpe. 

Cuculus solitarius Stephens. Onychognathus hartlaubi Hartlaub. 
Cuculus jacksoni Sharpe. Hyphantornis cucullata feminina Grant. 

Lybius guifsobalito Hermann. Malimbus nitens microrhynchus 
Coracias abyssinicus Hermann. Reichenow. 

Eurystomus afer (Latham). _ Pyromelana crassirostris Grant. 

Eurystomus gularis Vieillot. Estrilda atricapilla Verreaux. 
Bucorvus abyssinicus (Boddaert). Melanopteryx nigerrimus (Vieillot). 
Ceratogymna atrata (Temminck). Parmoptila jamesoni (Shelley). 

Bycanistes sharpei (Elliot). Anthus leucophrys gouldi Fraser. 
Horizoceros granti (Hartlaub). Pycnonotus tricolor (Hartlaub). 

Irrisor erythrorynchos (Latham). Cinnyris superbus (Shaw). 
Scoptelus adolfi-friederici Reichenow. + Cinnyris splendidus Shaw. 
Caprimulgus inornatus Heuglin. Hedydipna platura (Vieillot). 

Caprimulgus batesi Sharpe. Eremomela badiceps (Fraser). 

Macrodipteryx longipennis (Shaw). Monticola saxatilis (Linnzus). 
Cosmetornis verillarius (J. Gould). Thamnolxa nigra (Vieillot). 

In the case of the weaver-birds included in the above list, it is evi- 
dent that some of the species (Parmoptila, Malimbus, Estrilda, etc.) 
have a marked predilection for ants, since the crop and stomach very _ 
often contained their larva, pupw, and workers. Mr. Chapin’s note 
concerning a Melanopteryx nigerrimus obtained at Avakubi is worthy of 

quotation: “its stomach contained many of the large light brown ants' 

that bind together the leaves of mango, as well as those of other trees, 
with silky fibers produced by their larve.” 

2.—Birds that feed chiefly or to a very large extent on ants are of 
more interest to the myrmecologist, and some of them have developed 
peculiar habits in connection with this kind of diet. 

a.—Swifts and bee-eaters seem to show, in tropical Atrica, a marked 
preference for ants in the winged phases, which they catch in flight. 
The stomach of one of the most common swifts, Micropus apus (Lin- 
nus), was frequently found by Mr. Chapin to be filled with brownish- 
black winged ants; many other species, such as Micropus  streubeli 
(Hartlaub), M. affinis (Gray and Hardwicke), Tachornis parvus (Lich- 
tenstein), Chetura cassini Sclater, C. ussheri sharpei Neumann, C. 
sabini Gray, and C. melanopygia Chapin, have similar habits. Mr. 
Chapin observes that swifts feed mainly on winged ants, while swallows 
catch them only occasionally. The red-breasted bee-eater, Merops 

“UEcophylla longinoda (Latreille). [J.B.] - 
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-malimbicus Shaw,' also shows a great predilection for winged ants; in the 
_ eight specimens shot near Monsembe,on the Congo River, from a flock 
of 175 to 200 which was resting in the top of a dead tree, the gizzard was 
well filled with such insects. Similar observations were made on related 
species at Avakubi (Merops albicollis Vieillot) and Bafwabaka [Melit- 
a tophagus miilleri (Cassin) }. 
_ b.—A rather small group of insectivorous birds attack the nests 

@ _of ants and feed on the workers as well as on the brood. This is a very 
common habit with many species of woodpeckers. Sjéstedt? relates that 
some of the Cameroon species seem to live chiefly on ants, which were 
the only insects he found in the stomach of Campethera permista (Reiche- 
now). Kersting* found ants in the stomach of Campethera nivosa (Swain- 

son) and v. Heuglin‘ in that of Mesopicus schoensis (Riippell) and Dendro- 
-picos obsoletus (Wagler), brood as well as worker ants being present. 

4 : Similar observations were made by Mr. Chapin on the following Congo 
species: Campethera caroli (Malherbe), C. permista (Reichenow), C. 

balia Heuglin, C. abingoni chrysura (Swainson), and C. nivosa (Swainson). 
‘His following note relates to a specimen of the last-named species from 
Avakubi: “the stomach contained larve and pup2 of a very small black 

B ant that builds large brown nests in the trees.’ From this it would seem 
that this woodpecker had been pecking holes in a nest.” 

A specimen of Campethera abingoni (A. Smith) obtained by Swyn- 
nerton® in Gazaland had its stomach filled with hundreds of a small 
black tree-ant in all stages of development. 

-c.—Some birds of the African forests have developed the curious 
habit of following the columns of doryline driver ants, much as do the 
South American Formicariide I have previously mentioned. The earliest 
observations of the kind were made by Du Chaillu’ in the Gaboon: 
“Hunting in the rear of the village (of Obindji) on the 15th [of April 
1858], I shot a curious bird, the Alethe castanea—a new species. . . 

They fly in a small flock, and follow industriously the bashikoway ants 
{driver ants] in their marches about the country. The bird is insectivo- 

rous; and when the bashikoway army routs before it the frightened grass- 
hoppers and beetles, the bird, like a regular camp-follower, pounces on 
the prey and carries it off. I think it does not eat the bashikoway.” 

'Hartert found winged ants, together with other insects, in ies -eemaae of Merops malimbicus 
examined — in Nigeria (1886, ayers. {. Ornithol., Iv, 

21895, 1 Svenska Vetensk. Ak. Handl., N.8., XXVIII, Ne. on “4 54 and 56 
nT Reichenow, A., 1903, * Die Vigel Afrikas,’ (Neudamnin), Il, p. 170 

¥., 1871, ‘Ornithologie Nordost-Afrikas,’ (Cassel), I, p. 804 and 810 
of C rematogaster. B.) 

1007, atly 9) L, p. 200. 
Du Chait, . Be 1861, ‘Explorations and adventures in equatorial Africa,’ (New York), p. 319 
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Reichenow' made similar observations on the same species of bird in 
Cameroon, but he found the stomachs of specimens examined by him 
filled with driver ants. He also claims that Turdinus fulvescens (Cas- 
sin) has similar habits.? According to Sjéstedt,’ the following birds are 
found near the moving columns of Dorylus (Anomma) nigricans sub- 
species arcens in Cameroon: Bleda notata (Cassin), B. syndactyla 
(Swainson), Alethe castanea Cassin, Criniger calurus (Cassin), and 
Neocossyphus poensis (Strickland). This observer notes that Bleda 
notata on such occasions does not remain on the ground, but rather on the 
lower branches of trees and shrubs, whence it jumps down to the ants 
and returns at once to its perch. The stomach of Neocossyphus poensis 
was found to contain ants only, while that of Bleda notata contained ants 
and beetles. At Efulen, Cameroon, G. L. Bates‘ also saw Alethe castanea 
“in thickets where an army of driver ants covers the ground and bushes, 
as they are very fond of feeding on these ants, though they do not come 
into open places to do so.”” In another paper, Bates’ writes: ‘‘ Whenever 
you see a number of birds of different kinds flitting about near the 
ground in one place and twittering excitedly, you may be pretty sure 
there is an army of ‘driver ants’ at hand. Many different kinds of birds 
join in the chase of driver ants. I have even seen the small white- 
crested hornbill (Lophoceros hartlaubi) engaged in it.’’ Another hornbill, 
Ortholophus cassini Finsch, was once seen by Bates® to join with smaller 
birds in pecking at a swarm of driver ants on the ground. 

On Mount Ruwenzori, between 6500 and 9000 feet, R. B. Woosnam 
found Alethe poliophrys Sharpe “frequenting the forest zone and the lower 
edge of the bamboo. It appeared to be particularly fond of the soldier 
ants and might often be seen attacking a column of theseinsectsas they 

crossed a path or open spot. Whether it really ate the ants or merely 
snatched away the eggs they were carrying, was a point we could never 
decide; probably the eggs were the attraction, for it seems difficult to 
imagine anything more unsatisfactory than a meal of angry soldier 
ants.’”? 

11875, Journ. f. Ornithol., XXIII, p. 29. ; ‘ : 
2Mr. Chapin did not find this to be the case with 7. fulrescens in the ed Cone 
38) t, Y., 1895, ‘Zur Ornithologie Kameruns,’ Kongl. Svenska Vetensk. Ak. Handl., N. 8. 

XXVIII, No. 1, pp. 1-120, Pls. 1-x. In a later paper Sjéstedt further mentions certain 
the genus Campethera and Stiphrornis gabonensis 8 as occasionally foll the columns of the 
dain in Cameroon, though not so regularly as the Criniger and Alethe (‘Exped. Kilimandjaro, 
Meru, etc.,’ II, 8, 1908, p. 111). 

ted by R. B. Sharpe, 1908, Ibis, (9) II, p. 128. é 
oted by R. B. Sharpe, 1904, Ibis, (8) IV, p. 92. : ° 

#1905, Ibis, (8) V, p. 89. Under the name Csinclaaiion albocristatus (Cassin). 
*7Woosnam, weal O. Grant, 1910, Tratis. Zool. Soc. London, XIX, p. 374 
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In his account of the columns of Dorylus in Gazaland, South East 
Rhodesia, Swynnerton!' has the following remarks: ‘I have also on a 

occasions watched birds attending Dorylus, to rob stragglers of their 
, and for the sake of the flying and hopping insects flushed by the 
s. Some of the birds on occasion eat the ants themselves. In my 
erin on many species of insectivorous birds, I found that some 

ate ants generally, including Dorylus, far more readily than others. 
Of these others some showed a strong repugnance to them, and it is 

oubtless in relation to this latter class of enemy, that ant-mimicry finds 
its main use. Yet even the birds that prey on ants show caution in 
attacking Dorylus in column, merely (in my observations) dropping 
down to stragglers and hastily returning to their perch.” It would be 
interesting to know which species of birds in South Africa have acquired 
these habits, since most of the true ant-thrushes are more at home in the 

‘ West African forest region. 
tah In the forest of the Belgian Cais; Mr. Chapin found the following 

birds associated with the armies of Doryline: Alethe castanea woosnami 
_ Grant, A. poliocephala carruthersi Grant, Bleda eximia ugande van 
3 Someren, B. syndactyla woosnami Grant, Neocossyphus rufus gabunensis 
Neumann, N. poensis prepectoralis Jackson? Several of these species 
___ occur together, as indicated in the following field-note written at Avakubi, 
__ April 16, 1914: “We came to a spot in the forest this morning where a 
_ great number of driver ants were crossing the road in several columns; 
___ and, noticing that there were also birds on hand, we stopped for some 
____ time to watch the proceedings. Besides a half-dozen small brown thrushes 
_ (Alethe, mostly A. c. woosnami, but also one or two A. p. carruthersi), there 

were tworufous thrushes (Neocossyphus rufus gabunensis) , at least one with 
___ white patches in the tail (Neocossyphus p. prepectoralis) and one Bleda 
_-&. woosnami. It was quite evident that all these birds were attracted by 
the ants, and they seemed especially interested in a spot where these 
___ irritable insects had spread out widely over the path. The Alethe were, 
of course, most in evidence, fluttering back and forth across the road, 
- occasionally darting down right among the ants, and perching in the 

bushes bordering the way. Alethe c. woosnami has a habit of fluttering 
its wings slightly, like a bluebird, while perching. From time to time 
one of the larger rufous thrushes would fly out of the undergrowth, 
sometimes even alighting on the ground amid the ants, but, as usual, 

11916, Trans. Ent. Soc. London, eel: p. 318. 
21t may be remarked that these African “‘ant-thrushes"’ are not all related forms, for, while Alethe 
Neocossyphus belong to the Turdide, Beda i is placed among the Pyenonotida. 
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these birds were very shy and it was only after long waiting that I 
could shoot one. 

“Now, what are the birds after? It is not, as a rule, the adult ants, 
for these are generally only eaten, if at all, in very small numbers. Nor 
is it their young, for they frequently do not carry any, and this cireum- 
stance has no relation to the presence or absence of birds. Is it the 
victims—other insects and the like—being carried by the ants? Surely 
there ought to be easier ways than this to procure the same food. Yet 
the three ant heads in the stomach of one of the Neocossyphus rufus 
might have come there in that way. Seizing some coveted morsel, the 
bird found, perhaps, that several ants had buried their jaws in it, but 
plucked off their bodies at, any rate, before eating it.” On another 
occasion, at Bafwabaka, the stomach of an immature Neocossyphus p. 
prepectoralis was found filled with driver ants; but in most of the other 
“ant-thrushes”’ examined for this purpose the food consisted mostly of 
small insects, with occasionally a driver ant. A number of stomachs of 

Alethe also contained the bones of small frogs. 

Plate I (frontispiece) represents a typical association of three 
driver ant birds commonly found in the Ituri Forest following the 
columns of the dorylines: Alethe c. woosnami Grant, Neocossyphus rufus 
gabunensis Neumann, and Bleda eximia ugandx van Someren. 

‘ 

MAMMALS 

That many insectivorous and omnivorous mammals, such as moles, 

shrews, monkeys, and the like, will at times feed on ants can be expected 
after what we have learned above of the feeding habits of insectivorous 
birds; we know, however, but little about this from actual observation. 
We have the authority of John Muir that certain North American black 
bears are very fond of carpenter ants (Camponotus); they “tear and 
gnaw their home logs to pieces, and roughly devour the eggs, larve, 

parent ants, and the rotten or sound wood of the cells, all in one spicy 

acid hash.’ Mr. C. L. Camp has kindly informed me that he once saw _ 
in the Yosemite National Park, California, bear-droppings containing — 
masses of the chitinous remains of ants. Moles, too, must devour large 
numbers of worker ants and their pupx, though I have found no 

a ee 

1Mr. Chapin also notes that, at Faradje, he once watched a chicken eating army ants. 
*Muir, J., 1916, ‘ My first summer in the Sierra,’ (Boston and New York), p. 46. C. H. Merriam 

(1884, ‘The mammals of the Adirondack Region,’ New York, p. 95) writes that the American black , 
bear (Ursus americanus Pallas) ‘‘is par excellence an omnivorous beast, and his larder consists notonly 
of mice and other small mammals, turtles, frogs, and fish; but also, and largely, of ants and their y 
bees and their honey, cherries, blackberries, raspberries, blueberries and various other fruits, venetablen, 
and roots. . . . He delights in tearing open old stumps and logs in search of the ants that make their 
homes in such situations.” 
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definite records thereof, except in the case of the American mole, Scalopus 
 aquaticus (Linneus). Scheffer' has examined one hundred stomachs 

of this animal in Kansas and found remains of ants in nineteen of them, 
these insects being then, as a rule, present in large numbers; one of the 
stomachs, for instance, contained 205 ants and 44 other insects; another, 
“e hans puparia and 6 other arthropods. 
_—s So -eallled “‘ant-eaters”’ are found in practically all tropical regions, 
. but the confusion so commonly made by casual observers between — 
the true ants (Formicide) and the “white ants,’ or termites, in many 

cases makes it hard to decide from published accounts which of these 
mammals are truly myrmecophagous and to what extent. Moreover, 
but little information based on actual study has been published con- 
cerning their feeding habits and stomach contents. White ants, or 
termites, constitute, of course, an attractive food for almost every 
insectivorous animal, while true ants, as Beebe remarks, “are all 
flavored more or less strongly with formic acid, and must be an acquired 
taste.” Further interesting questions which cannot be answered at 
this time are whether the various ant-eaters prefer ants to other insects 
and whether they can make a selection between different species of ants. 
These points would be of importance in considering the possible use of 
these animals to combat the leaf-cutting ants of tropical America, as 
suggested by certain observers. 

_ The echidnas, or spiny ant-eaters (Echidna aculeata Shaw and allies), 
of New Guinea, Tasmania, and Australia belong to the order Mono- 
tremata and are among the most primitive and odd-looking of present- 
day mammals. The Australian species, at least, is said by most obser- 
vers to feed on “ants,’’ though from the descriptions of G. Bennett* and 
Saville Kent it would appear that by this termites are meant as well as 
Formicide. Saville Kent, for instance, writes that when the echidnas 
are placed in contiguity to a teeming ant track, they take no notice of it, 
“appreciating the insects only under the conditions obtaining in the 
nests or hillocks. These edifices they would soon tear open with their 
powerful claws, exposing to view the white succulent nymphs, larve, 
and pup, or so-called eggs, upon which alone they concentrated their 
attention.’”* 

Scheffer, T. H., 1910, ‘The common mole,’ Bull. 168 Kanens Brose gre ‘ vol. Exper. Stat., “RB: 
1-36; 1914, ’The common mole of the Eastern United States Farmers Bull. 

1-10. Bee also Weat, J. A., 1910, ‘A Study of the food of ie in Ii Rooks Bull. Illinois St. Lab. 
‘at. Hist., IX, 2, pp. 14-22. 

21918, ‘Ball, RAO Soc. New York, XXI, No. 1, p. 1561. 
*Bennett, G., 1860, ‘Gatherings of a naturalist in Australasia,’ (London), pp. 147-150. 
41807, 'The naturalist in Australia,’ (London), p. 19 
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The echidna is chiefly nocturnal and shows many remarkable adap- ~ 
tations to its habit of feeding on subterranean insects. The face is drawn 
out into a long, tapering, cylindrical snout, terminating in a very small 
mouth. The tongue is elongated, very slender, and capable of being 
protruded for a considerable distance. The jaws are slender and entirely 
destitute of any kind of teeth, of which, moreover, no trace has been 
found in the young. The palate, however, and the back of the tongue 
are rough with small spines, presumably to hold the living prey. “For 
ants and their eggs form the staple food, and these the Echidna obtains 
by digging up the ant or termites’ nests with its powerful limbs. Then 
the tongue covered with a sticky saliva is protruded; it becomes covered 
with ants, and is then quickly drawn back into the mouth.”! - 

More circumstantial evidence concerning the food of the echidnas in 
Queensland is to be found in a short note by Bennett’s son: 

They are particularly partial to the white ants, which erect small mounds of 
clay about 18 inches in height. These they attack in a most systematic way, by 
working round the nest, by clearing away the earth and forming a trench where the 
nest joins the earth, and devouring all before them; and then they make a hole in the 
center and clear out the whole nest, leaving none behind to tell the tale of their visit. 
The soldier ant (a large stinging ant) they do not touch; their nests were close to 

the white ant mounds, but were untouched. The larger sugar ants, which raise 
mounds of sand about 16 inches high and 4 feet in diameter, they attack first, by 

lying on the mound with their tongue out and drawing in the ants that cross it; 

there they remain sometimes for hours. This, I have no doubt, is the time that they 
get the sand found in their stomach. They then make a hole from one side to the 
other, and devour the most delicate morsels coming in their way. In the daytime 

they do not move about much, beginning their search about a couple of hours before 
sundown.” 

K. Dahl also states that the Australian Echidna aculeata depends 
upon termites for its food. 

Among the extensive order of marsupials, many of the insectivorous 
species must occasionally eat ants. One of them, the banded Australian 
ant-eater, Myrmecobius fasciatus Waterhouse, is often considered as 
belonging to a peculiar subfamily, the Myrmecobiine, and is said to feed 
on “ants’’ and perhaps also on other inseets. This interesting animal 
offers, among the marsupials, all the adaptive characters of the South — 
American ant-eaters: the elongate and pointed muzzle, the slender and 
extensive tongue, the stout fore limbs, and the long, curved, digging 

‘Lucas, A. H. 8. and Le Souef, W. H. D., 1909, ‘The animals of Australia,’ ( mg ok i 
Bennett, G. J., ‘Observations on the habits of the Echidna hystriz of Nahe? Proce 
— ag Foon 737-739. 

pe ae A, t, (4) I, p. 200. See also Kinig, C., 1911, ‘Der Ameisenegel,’ Aus der Natur, VIT, 
pp. 
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Eee. In Western Australia, the stomach of one example proved upon 
i ‘dissection to be full of white ants, most of which had evidently been 

order” Edentata which are said to feed chiefly on “ants.” In the case 
of the exclusively African aardvarks (Orycteropus; Pl. XXIV, fig. 1), 

Tam assured by Mr. H. Lang, from his examination of stomach contents, 
that the regular food consists of termites, while true ants are only taken 
____ when they happen to occur in the termite mounds, as is frequently the _ 
ease, and are then unintentionally swallowed together with the white 

ants. How far this is true also of the South American ant-eaters (Myr- 
__ mecophagid, with the genera Myrmecophaga, Tamandua, and Cyclopes) 

___ remains uncertain; the available information does not go beyond the 

Be: general statement that they feed on ants, termites, and their larve. 
Concerning the great ant-eater or ant-bear, Myrmecophaga tri- 

: dactyla Linnzus, Flower and Lydekker? say: “Its food consists mainly 
___ of termites, to obtain which it opens their nests with its powerful anterior 

_ claws, and as the insects swarm to the damaged part of their dwelling, it 
draws them into its mouth by means of its long, flexible, rapidly-moving 
tongue covered with glutinous saliva.” That Myrmecophaga feeds on 

termites, and not on true ants, would also appear from the accounts ° 

given by H. W. Bates* and others. On the other hand, Hensel‘ maintains 
that ft the tamandua (Tamandua tetradactyla Linneus) does not feed on 
termites, but that in all the specimens of that species examined by him 
the stomach was filled with true ants, even in localities where termite 
mounds were very common. His statements are, however, contradicted 
by A. Zietz® who fed the tamandua in captivity with termites, while ants 

were obstinately refused. The little, or two-toed, ant-eater (Cyclopes 

didactylus Linnzus) is an arboreal species which seems to feed chiefly on 
true ants. At least, Miss Snethlage® was unable to feed it in captivity 
with termites; she says that not all ants are to its taste; the pup of a 

species which lives in dry imbauba trunks are eaten with predilection, 

also the pup# and workers of another small, black ant with triangular 

abdomen, found chiefly in inga trees. 

1G. C. Shortridge, uoted 0. Thomas, Proc. Zool. Soe. London, 1905, II, p 
Flower, W. H. be, gee yO: R., 1891, ‘An introduction to the study of re living and 

, London 191. 
aise, "the aturallat on the River Amazon,’ II, be. 178- a7. am (1907, Satine, Boobechter, 

’ yrmecophaga jubata in tivity on ante (Pormica rufa), which the 

galmal woold take La 
‘Der Zoolog. Garten, urta.M., 1872, p. 177. 
*Der Zoolog. Garten, Frankfurt a.M. 1872, 
*Quoted by Strassen in Brehm's * Tierleben,’ ‘PR Ese *SAugetiere,’ I, 1912, p. 544. 
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The armadillos (Dasypodid), which range in many species over the 
tropical and temperate parts of South America, one of them even reach- 
ing Texas, are said to be omnivorous, feeding on roots, insects, worms, 

reptiles, and carrion; in how far this diet may include true ants is by 
no means easy to gather from the very scanty descriptions of the habits 
of these animals; in many cases termites are in all probability the chief 
food.!’ The snout of the armadillos is moderately elongate, and the 
tongue is long, pointed, extensile, though less so than in the Myrme- 
cophagide. 

It would thus appear that the pangolins or scaly ant-eaters (Mani- 
de; Pl. XXIV, fig. 2; Pl. XXYV, figs. 1 and 2) of the Old World tropics 
are the only edentates whose myrmecophagous propensities are beyond 
doubt. These animals are at once recognizable by the large overlapping 
scales which cover the whole of the upper surface of the head, the upper 
surface and sides of the body, the whole of the tail, and the outer sides of 
the limbs; the legs are short and end in curved claws, those of the fore 
limbs being especially powerful. The snout is pointed and conical; 
teeth are entirely absent; the long, vermiform, protractile tongue is 
flattened toward the tip and kept sticky with saliva abundantly produced 
by enormous submaxillary glands. The structure of the stomach shows 
further curious adaptations to their ant diet; in Manis javanica, for 

instance, most of the mucous membrane is transformed into a pavement 
epithelium of horny texture, raised into folds in the cardiae region near 
the cesophagus, while it forms horny teeth in the pyloric part, at theend 
of the great curve; opposite these pyloric teeth, at the end of the small 
curve, the middle line is swollen into an organ of trituration, covered 
with numerous horny teeth and moved by powerful underlying muscles. 
The gastric glands are united into a few voluminous glandular bodies 
which pour their abundant secretion into the stomach by way of wide 
glandular ducts. The insects are swallowed whole and reach the stomach 
together with saliva, sand, and small pebbles often as large as a pea; 
this mixture is then ground up by the peristaltic movements of the 
stomach, whose inner walls are effectively protected by the horny pave- 
ment epithelium; gastric juice is profusely poured over the stomach 

contents, which undergo a final grinding by the organ of trituration in 

the pyloric region.” 

'Laderwaldt (1909, Zeitschr. Wiss. Insektenbiol., V, p. 312) mentions incidentally that the armadil- 
los in J pi woes to grub about i in the earthen mounds of the stinging Solenopsis geminata. 

r, M., 1904, * Die Siugetiere,’ (Jena), pp. 426-427. 
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2 Seven species are now generally recognized in this family and are all 
cluded in the genus Manis: four of these occur on the African conti- 
nt, while the remaining three are found in the Oriental Region (Ceylon, 
i toe southern China as far as Kianghsi, Formosa, and Sunda 

- The ant-eating habit is common to all, though it has been 
‘igated in only a very general way. I have been able to find but one 

‘ “e the complete analysis of the stomach contents of one of these 
ils. It was made from a specimen of Manis (said to have been 
ncki, but probably gigantea Illiger), the stomach of which was sent 
on from the Lower Congo to Forel, who extracted from it the fol- 

nts,' several of which were at that time new to science. 
Anomma) emeryi subsp. opacus Forel. Numerous workers. 

dole porns Mayr. Several workers and two soldiers. 
tog. Sesgasares Emery. Very numerous workers and several males. 
mis s aculeata (Mayr). A few workers. 
icar voesadagiren var. congolensis Forel. Very numerous workers. 

mex opacus var. estus Forel. Very numerous workers, a number of males 

4 manidis Forel. A small number of workers. 
Camponotus foraminosus subsp. delagoensis var. sorptus Forel. A very large number of 
3 _ workers, a goodly number of females and several males. 

. _ Biittikofer,? in Liberia, fed the smaller, arboreal species, Manis 
Tisisesdats, with lary taken from mushroom-shaped termite nests. 
Of the large, terrestrial Manis gigantea, he says that the anterior portion 

__ of the stomach of a specimen contained about six liters of termites, while 
the posterior portion was filled with an equal amount of driver ants. 

~ Vosseler* found that the excrement of a Manis temmincki Smuts which he 
a observed alive at Amani in Usambara consisted entirely of the chitinous 
s remains of driver ants. 
a The habits of the oriental species of the genus should not materially 

| differ from those of their African relatives. Kreyenberg,‘ who observed 
__ Manis javanica in China, states that all stomachs examined by him 
j 4 contained large numbers of ants and theirlarve exclusively. And speak- 

_ ing of the same species in Borneo, Beebe® writes: “Ants, both stinging 
_ and harmless, form the entire food, although we must extend this general 

* . 

ss: 84909, Ann. Soc. Ent. ue, LITT, pp. 58-63. 
ss tBattikofer, J S00, Meenas aus Liberia,’ (Leiden), 11, pp. 393-395. 
- iso eke “doektanen SEV p. 197. ‘ oy HS We 
.° et a VIII, p. 154. 
a 1914, * ‘pangolin or scaly-anteater,’ Zool. Soc. Bull. New York, XVII, pp. 1141- 
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term to include the neuropterous white ants or termites. Ihave counted 
five hundred fire ants in the gizzard of a pangolin, their bites and stings 
powerless against the sticky, merciless tongue which played and played 
again among them, each time sweeping away scores. Lacking teeth, the — 

creature swallows tiny pebbles which, as in a chicken, aid in crushing 
the hard bodies of the ants.” 

The following notes on ant-eating mammals in the Belgian Congo 
have been contributed by Mr. Herbert Lang. 

“The scaly ant-eaters (Manide), or pangolins, are distributed over 
southern Asia, part of the Malay Archipelago, and Africa. Those of the 
Ethiopian Region frequent chiefly the wooded portions where hiding is 
rendered easy and in the Savannah Province their distribution coincides 
with the forest galleries. During the day they rest, slightly rolled-up 
and concealed in any suitable shelter, thus escaping observation. The 
terrestrial forms usually dig their own retreat. The signs of their fossorial 
practice are as often a cause of their discovery as is the strong odor they 
emit, and dogs of native hunters never fail to challenge their presence. 
Various highly valued talismans, which their captors obtain from the 
claws, scales, hairs, and other parts of some of the scaly ant-eaters, suffice 
to make them an always welcome prize and their meat is an additional 
incentive for their destruction. 

“The giants among living Manidz are found only in Africa and are 
represented by two closely related forms. Of these, M. temmincki 
Smuts is apparently restricted to the southern and eastern portions of. 
the Ethiopian Region and M. gigantea Illiger (Pl. XXIV, fig. 2; 
Pl. XXV, fig. 2) to the western parts. The two other, much smaller, 
species occur only in the West African Forest Province, though the rarer, 
long-tailed M. tetradactyla Linneus (Pl. XXV, fig. 1) alone is truly 
arboreal. The most common and smallest of these ant-eaters, M. tri- 
cuspis Rafinesque, is also an excellent climber, but more frequently re- 
mains near the ground. It reaches a length of about three feet, less of 
two-thirds of which are taken by the tail. In M. tetradactyla, the tail 
is proportionally longer. 

“The African scaly ant-eaters generally appear so sluggish as to 
detract much from the interest they otherwise might arouse. Being 
timid, they readily make use of their natural safeguard and, when even 
slightly annoyed, roll up in a ball cinched by the grip of the strong, 
muscular tail. M. tricuspis and M. tetradactyla often hook the tip over 
the reclined dorsal seales, thus closing up very tightly and sometimes so 

fast that one has to be careful not to have a finger caught between the 
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 geales. When forcibly unrolled, they may succeed in driving off their 
. -_ tormentors by well directed jets of an ill-smelling, acrid liquidfrom the 
anal region; native dogs suffer for a considerable time from the effect 

__ of this substance, which greatly irritates their mucous membranes. The 
a es sharp claws, however, are not used at all for defense, though in a struggle 
they may inflict severe wounds. 

_ “In spite of their timid ways, these animals are not really shy, for, if 
“a re unmolested and placed near their favored prey, they uncoil readily and, 

‘not minding the presence of man, surprise by their agility even more than 
__ by their cleverness. One soon realizes how thoroughly they are special- 
ized as ant-eaters, for their methods of attack and disposal of ants are as 

_ effective as their ways of guarding themselves against the defensive 
means of their prey. In the regions we visited, the pangolins preferred 
true ants, as stomach contents clearly showed, though many of our 
captives would plunder termitaria with great eagerness. After opening 
the galleries of ants’ nests they watched for a moment the infuriated 
masses swarming outside to defend their home, adjusted their position, 
and commenced feeding. 

, “The feeding process is assisted by many interesting adaptations. 
The strong, muscular fore limbs readily break into and tear apart the 
‘structures built by the tiny insects. Most of the ants that attempt to 
attack the pangolins are readily shaken off by a shivering movement of 
the scales. Other protective features are the moist snout; the easily 
closed, narrow nostrils; the thick, swollen-looking eyelids, acting like 
heavy pads over the small, globular eyes; and the practical absence of 
external ears, represented merely by muscular folds which shut the ear- ' 
opening at will. The mouth, even when fully opened, is but a nar- 
row tube. The slender, slimy tongue shoots out and, well loaded, slips 
quickly back into its furrow. The food adhering to it is thus automati- 
cally pushed off and slides down into the stomach. Immediately the 
tongue, newly charged with slime, is thrown forward again and the 
performance continues with great rapidity. A huge gland, providing a 
steady supply of viscous matter, lies on either side of the throat and in 
M. gigantea attains the size of a goose egg. The furrow which accom- 
modates the tongue and is so essential in removing the food and renew- 

ing its viscosity reaches far back into the thoracic cavity and carries 
with it the hyoid muscles. Their increased and altered function gives 
great importance to the sternoglossal muscles fastened upon the xiphi- 
sternal cartilage, which varies in extension in the different species. In 

the African and especially in the smaller arboreal forms it is more highly 
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specialized. In M. gigantea it has the form of a loop, consisting of two, 
broad, band-like projections distally united and reaching back half the 
distance from sternum to pelvis. In M. tricuspis and M., tetradactyla, 
however, two rod-like, cartilaginous projections extend outside the peri- 
toneum much farther back and, turning upward to the right, are loosely 
fastened to the last ribs. The prehensile tongue also acts as an organ of - 
touch and, due to its shape, can follow the intricate turns and windings of 
the galleries in ant and termite structures. This explains why the in- 
mates and their larve are cleaned out as by enchantment. An adult male 
M. tricuspis pushed its tongue into the galleries of a sectioned ant nest 
for a distance of four inches, moving it just as easily sideways as up or 
down. After making room to insert its tiny snout, it sniffed into the 
tunnel, thereby still more inciting the inhabitants that, hurrying to the 
place of disturbance, were then lapped up so rapidly that it was eifficult 
to see how well loaded the tongue was as it shot back and forth. 

“The prey is disposed of so instantaneously that neither the ejec- 
tion of formic acid, the powerful, pinching mandibles, the armature of 
spines, nor even the stings of the ants are of much avail. The giant ant- 
eaters, with their broader, more ribbon-like tongue, are more deliberate 
than the smaller species in feeding, but their methods are equally effi- 
cient. From the behavior of various forms observed it appears that 
they are not affected by the defensive weapons of any of the ants they 
feed upon. Probably these insects have little chance to make effective 
use of them before they are enveloped in slime, and later the gastric 
juices and the triturating action of the stomach render any further efforts 
impossible. 

“The variety of ants taken by these pangolins proves that taste 
alone does not guide them in their choice, and I have already mentioned 
that our captives fed on termites with the same eagerness. Furthermore, 
the food, covered with slime, passes through the ecmpletely toothless 
mouth and throat so quickly that flavor is perhaps of little or no import- 
ance. In fact, the passage from mouth to stomach might be compared to 
a chute, and a process replacing mastication begins only after the food 
reaches the stomach. 

‘In spite of this apparent immunity of the scaly ant-eaters, we found 
that certain kinds of ants are evidently not preyed upon by at least some 
of the pangolins. Near one of our camps at Avakubi there was anest of 
robber ants (Megaponera fetens). When we inserted a grass-stalk into 
its entrance, the owners hurried out to attack the intruder. In a very 

few moments a Manis tricuspis lying rolled-up nearby was overrun by the 

on 



as 
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ants, which belabored it with their mandibles as well as with their pain- 
ful stings.) The pangolin became restless, unrolled by fits and starts, got 
to , erected its scales, and hurried off to some distance. Then, 

again and again hooking its fore limbs into the ground, it dragged itself 

from spot to spot, at every pull exercising considerable pressure against 
the grass, thus endeavoring to free itself of the tormentors. Rolling 
up and unrolling and scratching with its claws exhausted its means of 
defense. 

“Experiments with other captives of this species showed consider- 
able variation in individual behavior. One taken near a column of army 
ants (Dorylus) merely made good its escape, another quickly broke up 
the well-ordered line. Sitting on its hind limbs and with its tail steady- 
‘ing its movements, the fore part of the body was swung about freely. 
The claws of the fore limbs were kept busy removing those of the fierce 
assailants that, in spite of the oft repeated shivering movements of the 
scaly armor, succeeded in gaining a hold. Lashing its sticky tongue 
through the confused crowds, the ant-eater lost no time in moving back 
and forth along the ant column as quickly as the dense clusters vanished 
into its mouth. Its hunger satisfied, it at once retreated, freeing itself 
of the few army ants that had managed to dig their mandibles into the 
soft parts of its hide. M. tricuspis fed freely on many other kinds of 
ants. Those we had alive at Avakubi, Medje, and Niapu were particu- 
larly fond of ants of the genus Myrmicaria. Brought within reach of such 
colonies, the pangolitis always turned their attention to the deeper, open 
tunnels these ants construct across cleared spaces and trails. Here the 
steady stream of tiny travelers made their meals doubly easy. Curious 
was the habit of the ant-eaters, especially when sitting partly erect, of 
turning the outer edge of the tail down and suddenly sweeping into a 
heap all the fragments of ant or termite structures they had scattered 

_ about. This gave them a new chance of disposing of their victims that 
emerged again in numbers from the débris. Though undoubtedly noc- 
turnal in habits, our captives had no objection to feeding during the day 
and only the direct rays of the sun interfered with the chances thus 
offered. 

“While African pangolins have helped to enrich the stores of witch- 

craft both helpful and injurious, those of some parts of Japan, China, 
and Malaysia have furnished the folklore with a curious tale, slightly 
differing in details in the various regions, on their supposed feeding habits. 
According to the legend, the pangolin, after tearing open an ants’ nest, 
erects its body scales and waits until as many ants as possible have 
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crawled beneath them. Suddenly the scales are pressed down hard, 
crushing the tiny prey to death; the ant-eater then goes into the water, 
erects its scales, and proceeds to enjoy a meal of dead ants floating on the 
surface. c 

“However great their reputation for slowness, under certain condi- 
tions the African species seen could proceed in a shuffling manner for a 
short distance at the rate of eighty yards a minute, the giant species being 
slightly faster. All four limbs and the tail take an active part, but walk- 
ing on hind limbs or leaping was not observed. They can sit erect, 
steadied by their strong tail and pillar-like hind limbs, thus enabling 
them to carry out any movement with the fore part of the body and 
greatly increasing their ability to dig and feed. In walking, M. tri- 
cuspis and M. tetradactyla held their claws in a normal position, the tip 
of the claws striking the ground. The giant pangolins, however, walk on 
the ‘‘knuckles” of the fore limbs, so to speak, the claws being folded 
beneath and slightly turned inward so that only the longer, outer curve 
of the claw touches the ground. 

“The strong, prehensile tail of the smaller pangolins, M. tetradactyla 
and M. tricuspis, is provided on the lower surface of the tip with a rough 
skin pad of great tactile sensibility. By means of this the long tail can 
rapidly explore the neighborhood for possible means of progress. It can 
grasp firmly even the slightest projection, thus enabling these ant-eaters 
hanging upside down to plunder ants’ nests even more easily than when 
sitting on a branch, for-at any moment they can pull themselves out of 
reach of the attacking ants. By forcing the head up over the breast and 
belly they can hook the claws into their tail as into any nearby branch. 
These pangolins readily carry out a three-quarter twist with the forward 
part of the body, or turn back at a right angle to the surface on which they 
are climbing, and descend any slender tree or branch head downward by 
quickly shifting the grip of the prehensile tail. 

“The smaller species, when suddenly frightened while climbing, may 
let themselves drop from any height, landing uninjured in a rolled-up 
condition, the flexible scales, backed by the resilient, strong panniculus 
carnosus, evidently absorb the shock. In the arboreal M. tetradactyla, 
the long tail, with its sharp-ridged and pointed scales on the under side, 
is dexterously used in getting about and often serves as stabilizer. As 
soon as the claws of the hind feet have gained firm hold in the bark the 
security of the position is greatly increased thereby. The body can then 
be bent even backward and the free fore limbs are put into action to 
widen the breach in the ant galleries as fast as the sticky tongue can 
empty them. 
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“The two giant species are terrestrial and fossorial in habits but are 
rather scarce. They alone have succeeded in holding their own over most 

of the Ethiopian Region. The Vaal-Orange River in the south and 
Abyssinia in the north are probably the limits of distribution for M. tem- 
mincki, and M. gigantea is known from the West African Rain Forest 
and the adjoining wooded galleries. The latter is the only large species 

we met in the Belgian Congo; specimens were taken at Bafuka, Niangara, 
Poko, and Niapu, the largest attaining five feet in length, the tail being 

Teas than half of this. 
_ “Near the last-named place various burrows from which Pygmies 

had secured giant pangolins, both dead and alive, showed that the tun- 
nels attain a length of fifteen feet and reach about five feet below the 
surface. In these forests the ant-eaters seemed to prefer the higher- 
lying, sloping sites for their permanent homes, evidently a safeguard 
against being drowned in a country with such a heavy rainfall. The heap 
of excavated soil near the open entrance seldom offers a clue to the real 
size of the irregular, winding burrow, as the weather rapidly effaces the 
traces of diggings carried on from time to time. Pygmy boys, with one 

- end of a strand of rattan fastened to the waist and the other held by 
friends waiting outside, entered the burrows without hesitation and 
stated that there is a more spacious resting place at the very end of the 
tunnel shared often by an adult pair and their young. These boys, armed 
-with only a knife, merely fastened the rattan around the live pangolin, 
which they prodded from behind while their companions pulled it slowly 
out of the hole. These otherwise harmless beasts, when touched while 
rolled up, suddenly switch their tail sidewise with such force that, if one’s 
hand is caught between the rough body scales and the tail, it is seriously 
mutilated by the shearing action. Natives of the Ituriand UVele districts 
claim that the giant pangolins stay for weeks at a time in their burrows, 
but it is certain that at times they leave them several nights in succession 
to feed. One trailed to its underground home after a heavy rain was 
caught in nooses eighteen days later when trying to escape. 

“One might think that animals so large and muscular would need 
great quantities of food, but this is only relatively true, for their sluggish 
habits considerably reduce the demands for nourishment. An adult male 
from Niapu measured 1530 mm. from snout to tip of tail, the latter ac- 
counting for 690 mm. The capacity of their stomach is relatively small, 
hardly more than two quarts (about two liters). In an adult female the 
stomach measured antero-posteriorly only 170 mm. and dorso-ventrally 
70 mm. Biittikofer’s remark, cited by Dr. Bequaert (p. 319), about a 
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stomach of M. gigantea containing six liters of ants is evidently due to a 
slip of the pen. Ants and other food arrive intact in the stomach of the 
pangolin, but soon afterwards appear well disintegrated. 

‘In general outline and arrangement, the stomach of these giant ant- 
eaters is similar to that of M. javanica which is so well deseribed by 
Weber (cited p. 318), though without the horny, tooth-like structures in 
the pyloric part. Nor does the large gland situated near the middle of 
the great curvature terminate in a common orifice but it presents an even 
surface, the individual follicles of the oval patch secreting directly into — 
the stomach. In the absence of teeth, the stomach, with its highly special- 
ized grinding mechanism, has become an organ replacing mastication. 
Half a handful of pebbles, the largest not exceeding five millimeters, 
usually found in the cardiac section, and the wall-muscles assist the 
trituration of food. These, and especially the more heavily muscled and 
distinct pyloric section, remind one of the gizzard of gallinaceous birds. 
The larger of the little stones are probably selected for this very purpose 
and are not incidentally introduced with the food as may happen with 
fine grit and other débris. 

“The stomach is divided into two distinct aris: a larger cardiac * 
and a smaller pyloric section. Both have somewhat the function of a 
gizzard. The cardiac section is lined with pavement epithelium and 
irregularly folded except for the large, well-defined gland patch. Here 
the processes of assimilation are greatly advanced. The food, mixed- 
with the excretion of the glands, is easily ground to pieces between the 
pebbles and fine grit; usually only the hard, chitinous covering of the 
head and the strong mandibles of the ants escape being crushed in this 
section. The milling process is carried much further between the power- 
ful muscles of the pyloric section, which is well set off from the other. 
This portion is lined with an epithelium similar to that in the cardiac 
section. Near and along the pyloric orifice there is, however, a well- 
defined smooth glandular area. The semicircular muscular mass, 
opposed on either side by, or rather fitted between, two other strong 
muscular pads isimportant. With the assistance ot fine grit, this arrange- 
ment works much like a mill and the food before reaching the pylorus 
is transformed into a finely ground mass from which nourishment can 
easily be assimilated. The intestine is without cecum and rather long, 
measuring in an adult female 10.8 meters. A large amount of the black- 
ish, hard excrement consists of the glossy particles of chitin of ants. 

—_——_—--_ | Pe. ¢ a 
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ago ‘ago for the latter by Klinekowstiten,' are aléo divided into two parts. 
The cardiac section is lined with horny Sn OTe eT the mucous 

cides, the muscular portion of the pyloric section in both is much like 
__ that of M. gigantea. A mass of fine grit also helps pulverize the ants 

Bee ager the extended milling process. 
“The numerous forms of the aardvark, Orycteropus afer (Pallas) 

“ a. XXIV, fig. 1), are distributed over most of the Ethiopian Region 
“ay and are equally common in the Savannah and Western Forest Provinces. 

; Their food consists of white ants (termites), and true ants are only in- 
ite eidentally taken, as they often inhabit termitaria. In external char- 

_ acteristics the aardvark resembles a pig, about six and one-half feet in 
total length, with a slender head, long ears, and a heavy, tapering tail 

Pe about two and one-third feet long. Its very muscular limbs with their 
3 enormous claws denote fossorial abilities. The mouth is small, the snout 

. slightly protruding and rather easily moved. The nostrils can be opened 
and shut at will and the edges are set with a dense border of short, stiff 

_ bristles turned outward in such fashion as to prevent insects from enter- 
__ ingthenose. The long, extensile tongue is of relatively normal shape and 
_ the rather flat-crowned, peculiar cheek-teeth are capable of crushing food. 

__The stomach lacks the highly specialized triturating organs of the 
_ Manidx, though strong, muscular walls are present in the pyloric sec- 
tion. The absence of stone and grit also indicates that the gastric juices 

play the most important réle in the disintegration and digestion of food 
and are sufficient to assimilate the soft-bodied termites but not the well- 
chitinized ants. Numerous parasitic worms are thus enabled to live 
in the stomach. 

_ “Of the many aardvark burrows seen near Faradje, those with one 
entrance were scarcer than those with two, but three and even as many 

_ as eight openings to a single retreat were recorded. In one case the three 
entrances to a burrow were as much as fifty feet apart. Many of the tun- 
nels, which reached about five feet below the surface, were deserted; 
those inhabited seemed to indicate that the aardvarks occupy them at 
intervals and occasionally dig holes merely for shelter. At times these 
inoffensive animals are driven out of their lodgings by warthogs and py- 

wie, 

i 11895, Zool. Jahrb. Abt. Anat. Ontog., VIII, p. 495. 



328 Bulletin American Museum of Natural History [Vol. XLV 

thons, the latter being known to feed upon their young and to estivate 
in their burrows as well as in the cavities of termite hills. 

“The extensive tunnels of the burrows are large enough to admit a 
small man, who, among the Logo at Faradje, is armed with a short spear 
but trusts far more to his talismans for protection. The beast usually 
tries to save itself by. digging, throwing the excavated earth into the face 
of its pursuer. Should the aardvark succeed in walling itself off, the 
undertaking is generally given up. If, however, the native is able to kill 
it, he indicates his position to an eagerly listening friend by tapping 
against the upper wall of the burrow. As rapidly as possible a shaft is 
sunk in his direction and the valiant hunter and the aardvark are lifted 
out. The meat is highly prized and in many regions the body has to be 
presented to the chief before any of the parts containing powerful medi- 
cines are yemoved. 

“One of the African mongooses, Bdeogale nigripes Pucheran (PI. 
XXV, fig. 3), not only satisfies its regular carnivorous instincts but, as 

stomach contents proved, feeds also on ants and termites. This mon- 
goose attains the size of an otter, which it resembles in general appear- 
ance. It has large, dagger-like canines and an otherwise strong denti- 

tion; the palate is relatively wide and, especially in the young, has the 
general shape of that of the termite-feeding Proteles cristatusSparrman. 

“Of nine specimens collected, the stomach of one contained ter- 
mites and those of three, driver: ants which filled two of them to 
capacity; their possible incidental introduction with other food need, 
therefore, not be considered. The ants in the stomach were only slightly 
chewed and some of them were completely intact. This carnivore seems 
to have no adaptations that would allow it to devour with impunity an 
insect so dreaded by most other animals. It may be that these driver 
ants are swallowed dead, since they are often killed in masses when their 
droves are unexpectedly exposed to the deadly effect of the direct rays of 
the sun, as it may happen after a shower, when they are still on the 
march or feeding in great numbers on carrion. 

‘“‘ Among other mammals, some of the insectivores, especially certain 
Macroscelidide (Rhynchocyon, Elephantulus, and Macroscelides), are 
credited with occasionally feeding on ants, probably those emerging 
from the ground in masses during their nuptial flights and which are 
easily taken. 

“Chimpanzees (Pan schweinfurthii Giglioli) are well known to he 
omnivorous and, in addition to their regular vegetarian diet, feed on 
many insects and their larve. Nevertheless, I was surprised to see to 
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cs, oe it laaseble they would go merely to relish half a handful of cocoons that 
. a nest of robber ants (Megaponera fatens) might contain, leaving un- 
touched all the dead ants they might kill in the process. These prjmates 
are evidently not deterred in their raids by the painful sting and strong, 
Be "pinching mandibles of the ants. They seldom pass one of the rather in- 
ae , temporary ant nests, which are marked only by a small 
4 heap of iphenvated particles of earth near the open entrance, without 
digging it out. After uprooting the plants they sometimes scoop out a 
hole one or two feet deep: In the Rain Forest near Niapu, I saw about 
e. seven nests of these robber ants destroyed in this manner. 
a “Colonies of certain large Camponotus are also looted by the chim- 
Ss panzees, which, in this case, are fond of the ants themselves. Hollow or 
decayed trees are torn apart and the galleries searched for these ants, 

_ which, when attacked, do not swarm out but retreat speedily into the 
pa _ deeper recesses they excavate. In the forest about Niapu and on the 
a road to Medje there were several such instances. In one case a troop of 
___ five or six of these anthropomorphs must have spent considerable time in 

trying to tear open a hollow portion of a log.” 

Man 

Certain species of ants constitute an important article of food with 
many uncivilized peoples, especially of the warmer parts of the globe.' 

In tropical Africa the large, winged queens of Carebara vidua F. Smith, 
which at certain seasons emerge in great numbers from termite mounds, 
are often highly prized as delicacies; they are eagerly gathered for their 

___ swollen gaster, which is eaten raw or roasted.?_ In Kanara and other parts 
of India, and throughout Burma and Siam, a paste of the green weaver 

ant, @eophylla smaragdina (Fabricius), is eaten as a condiment with 
eurry.* Beccari* also records that the Dyaks of Borneo “eat this ant, 

eet ene tic aeeece, <2, DD. 20-51) mentions thet the Comedies the cits a n nicus 

a CE Sa 
J., 1913, Rey. Zool. Afr., II, pt. 3, p. 429. Mr. Lang, who observed the nuptial flight of 

Cc. vidua at in Mare 1915, also notes that these ants are comestible; “‘ only the 
eaten by the natives, sometimes raw, sometimes fried, also crushed.’ 

., 1903, ‘Fauna of British India. Hymenoptera,’ (London), II, p. 311. 
(an Murries of a southernmont Native State in ae aeong 2 Provinces—use the red 

cophylla smaragdina non superar ticle . Throughou ear eat meveemonntye uring 
ge Teg a oes Berrie —conert nests of the red ants, and after tearing 

open, shake out contents mae a IX, soe Yom beat the atecasmiees and immature—into a 
mass enclose them in a packet, about the size of a goose's 

egg made of sal leaves. Ay Rees od the article is taken to the bazaar and sold, about 16 being sold 
for a pice, or 4 cowries each. To the squashed ants for food, they are mixed with salt, 
turmeric and chillies, and ground down cen stones, and are then eaten raw with boiled rice. They 
eeenraes cocked up with rice flour, salt, chillies, etc., into a thick paste, and in this condition the 
food is said to ge the eater of it great power of resistance against fatigue and the sun's heat” 

1, ‘Red ants as an article of food.’ Journ. Bombay Nat. Hist. Soc., XIII, No. 3, p. 536). 
1004, * ip the great forests of Borneo,’ (London), Pp. 161, (1903. ‘Nelle 
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or rather they mix it with their rice as a condiment; it has a pungent 
acetic taste and smell which they evidently like.” The same ant is used 
by the natives of North Queensland mashed up in water, like lemon 
squash, and forms the basis of a pleasant acid drink appreciated even by 
many European palates.’ 

Moreover, it is generally known that certain American Indians eat 
ants, as well as other insects, freely. This is especially true of the tribes 
that are but little inclined toward agriculture, periods of famine with 
them being rather frequent, due to the absence of permanent vegetable 
staples.? In his delightful book, ‘My first summer in the Sierra,’ John 
Muir* tells how the Digger Indians of California are fond of the larve 
and even of the adults of the large jet-black, wood-boring ants (Campono-_- 
tus), of which “they bite off and reject the head, and eat the tickly acid 
body with keen relish.”’ In his account of the honey ants of North Ameri- 
ca, MeCook‘ remarks that the uses to which the Mexicans and the 
Indians ot the southwestern United States put the replete of Myrme- 
cocystus are various. ‘That they eat it freely, and regard it as a delicate 
morsel is beyond doubt. Prof. Cope, when in New Mexico, had the ants 
offered to him upon a dish as a dainty relish. The Mexicans (Loew) 
press the insects, and use the gathered honey at their meals. They also 
are said to prepare from it by fermentation an alcoholic liquor. Again 
they are said (Edwards) to apply the honey to bruised and swollen 
limbs, ascribing to it great healing properties.” 

One finds in the narratives of Barrére,’ de Azara,® Humboldt,’ 
Rengger,® Richard Schomburgk,’ and other travelers” frequent allusions 
to the fondness of many South American tribes for the large males and 

‘Saville Kent, W., 1897. ‘The naturalist in Australia,’ (London), p. 253 
*See Skinner, 'A., 1910. ‘The use of insects and other invertebrates as food by the North American 

Indians.’ Journ. New York Ent. Soc., XVIII, pp. 264-267. 
*Muir, J., 1916, * My first summer in the Sierra,’ (Boston and New York), ip. & 
McCook, H. C., 1882. ‘The beg: ants of the Garden of the Gods and Occident ants of the 

American lains.’ (Philadelp’ phia), p 
re, P., 1741, ‘Essai sur l'histoire naturelle dela France Equinoxiale,’ (Paris), p. 198. Speaking 

of an a of British Guiana which he calls Formica major, volans, edulis, this traveller writes: “Cette 
fourmi est passagére et parait en grand nombre au commencement des pluies. a négres et les créoles — 
mangent le derriére de cet insecte, qui est une sorte de petit ge de 
chiche, rempli d’une ee blanchatre, miellée, qui ne parait étre autre chose que les ceufs oe 
dépose dans ce tem 1h00. 

tde Azara, F., 1 * Voyages dans 1’ Amérique a, Pei B Bai 199: * ‘ Les habitants 
ville de Santa Fé, qui est de ces c6tés-ld, vont A la chasse de ces fourmis ailées: on = Set 
panes qui est fort grasse, on la fait frire, et on la nent SS ou bien hen suaneeee 

on les au sirop et on les mange Vit» .” After quoting thie pe Se 
(1916, An. Mus. Nac. Buenos Aires, XXVIII, — that the" gaster of of Atta 
sexdens (Linnseus), called tanajGra, is still eaten ton the 

THumboldt, Al. de, 1822, °V ti aux Oy # équinoxiales du Nouveau Continent, fait par A. de 
Humboldt et A. Bonpland,’ (Paris), ie pp. 4 
a et A., 1835, ‘ Reise nach jae + Gea deleen 1818 bis 1826 von Dr. J. R. Rengger,' 

arau), Pp 
*Schomburgk, Rich., 1848, ‘ Reisen in British Guiana,’ (Lei II 

n, J., 1876, ‘The Andes and the Amazon,’ 3d ea Sew ow ork), p. 301; Spruce, Rich., 
1908, ‘ Notes a botanist on the Amazon and Andes,’ (London), te 
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Fig. 2. Manis visits Illiger. Live ace 
Typical pose of the animal while in search of its food. in 

Fig. 3. Bdeogale nigripes Pucheran. Freshly killed male, at 
1913. 
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___IV.—ANTS IN THEIR DIVERSE RELATIONS TO THE PLANT WORLD 

are By J. BeQquarERT 

The following contribution is an attempt to summarize what is 
Tea known at present of the widely varied and often intricate relations which 
__ exist in nature between ants and vegetation. It has primarily grown out 
___ of an examination of certain so-called “‘myrmecophytes,” or ant-plants, 

which I frequently came across during my travels in the Belgian Congo 
; ; _ in quest of zoological and botanical specimens. Prof. Wheeler’s study 

_ of the feeding habits of the larve of certain plant-inhabiting ants col- 
_ leeted by Messrs. H. Lang and J. P. Chapin and myself in the Congo, 

- and Prof. I. W. Bailey’s investigation of the anatomy of myrmecophytes 
show that the whole subject of the mutual adaptations of plants and ants 
is in need of a thorough revision. It thus seemed appropriate that the 
present opportunity be used to bring together the many isolated and 
‘seattered observations which have been made on the interrelations of 
these organisms. Indeed, the problem of myrmecophytism is dominated 
by the feeding habits of the ants and their young and, until these are 
perfectly understood, we can scarcely hope to grasp the true ecological 
meaning and the probable origin of the extreme cases of apparent or 
true symbiosis between certain ants and certain species of plants. It is, 
therefore, of the utmost importance to inquire carefully into the various 

ways in which ants are wont to benefit by the vegetation. 
Although much time has been spent in consulting botanical and 

entomological papers for information bearing on the subject, undoubted- 
ly a number of interesting observations have escaped my notice. In 
keeping with the general purpose of the present contribution to African 
Myrmecology, especial attention has been paid to work accomplished 
in the tropics, primarily in Africa. The bibliography appended to this 
part is as complete as possible. In it are included many papers which 
may seem to have but remote connection with the subject—such as, for 
instance, those on fungus-growing termites, intracellular symbionts, 
and the like. I believe, however, that they are indispensable in reference 
to the study of certain activities of ants. Some students may find the 
botanical side rather too fully treated, but this seemed unavoidable 

in providing the necessary background for future field work, especially 
to the myrmecologist. Moreover, I am convinced that the ultimate 
solution of many of the problems involved can only come from a close 
eoéperation between botanical and entomological experts, and this, 
under present conditions of specialized training, is not so easily realized. 

333 
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Many ot the data here presented were brought together during the 
several weeks I had the pleasure of spending at the Bussey Institution 
for Applied Biology of Harvard University. I wish to thank President 
Henry Fairfield Osborn and the authorities of The American Museum of 
Natural History for the liberal manner in which I have been able to 
carry on this work. I am also under great obligations to Professors Wm. 
M. Wheeler and I. W. Bailey, of Harvard University, for their many 
suggestions and criticisms during my stay at the Bussey Institution. 
The interest they have shown in the work has been a steady encourage- 
ment and their advice invaluable. 

1. Vartous RELATIONS BETWEEN ANTS AND VEGETATION 

Economic Importance of Ants 

The question whether ants are, broadly speaking, noxious or bene- 
ficial insects is still debated by agriculturists and economic entomologists. 

While it is believed on the one hand that ants attack and mine only sick and de- 

caying plants, especially decaying roots, on the other hand it is claimed that 

healthy plants, which show no trace of disease, are also assailed by ants. In any case 

further exact observations concerning the relation of ants with plants will be needed 
in order to clear up this problem. The elucidation of the question of the direct noxi- 

ousness of ants to plants is the more desirable, since we possess in the ants partly a — 
welcome help against other animal enemies of culture-plants, which they pursue and | 

destroy. It is therefore necessary that we learn more in detail whether their harm- 

fulness outweighs their utility or vice versa. In general one can perhaps say that, 

judging from statements which have been made thus far, their noxiousness to plants, 
by attacking roots, stems or branches, is not very great. (G. Aulmann and W. La 

Baume, 1912, p. 61.) 

In their recent study on the feeding habits of ants, Wheeler and 
Bailey (1920, p. 236) have pointed out that one reason why the economic 
importance of many common ants remains so dubious or ambiguous is the 
lack of precise information with regard to the quality and quantity of 
their food, especially in the larval stage. These authors have shown, for 
instance, that ants carry on their bodies and in the food-pellets of their 
infrabuccal pockets an extraordinary number and variety of fungus 
spores and bacteria. It is, therefore, quite possible that these insects 
have a great but hitherto only vaguely apprehended importance as 
carriers of the germs of certain plant, animal and human diseases. That 

ants are active carriers of pathogenic micro-organisms has been further 
suggested by Darling (1913), Wheeler (1914), Studhalter and Ruggles 
(1915), Grabham (1918), and Bailey (1920). 
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The leaf-cutting ants of the tribe Attini, so abundant in tropical 
__ and subtropical America, are decidedly destructive to the vegetation and 

are rightly considered one of the worst pests to South Americkn agricul- 

ture. Accounts of their depredations are found in practically all narra- 
_ tives of South American travellers. Though they attack many of the 
_ native herbs, shrubs, and trees, they often show a predilection for cul- 
tivated plants.. It is no uncommon thing to find the sativas, Atta 

__ cephalotes (Linnzeus), so numerous in certain spots that the planters are 
_ forced to abandon their fields. Speaking of the ants in the Brazilian 
___ eoffee districts, Van Delden (1885, pp. 297-298) writes: “The enemy 

most dreaded in the fazendas (plantations) is indubitably the sativa, or 
___ tana-jura, a dark-brown ant, two centimeters long, which undermines the 
____ ground by digging extensive passages and dens in all directions. It 
__ attacks all sorts of trees, the coffee-shrub among others, but has a 

_ decided preference for the orange and citron trees in the coffee gardens.’’ 
____ H.W. Bates (1863) and others have noted that these ants often become 
___ troublesome to the inhabitants because of their habit of plundering the 
3 stores of provisions in houses at night. 

The Attini are not represented in the Old World tropics, but pos- 
_ sibly ants of other groups have developed similar habits there, though 
on a smaller scale. G. Aulmann (1912, p. 156) and Moorstatt (1914) 
mention that a leaf-cutting ant was observed in German East Africa at 
times causing considerable damage to cotton plants. The specific iden- 
tity of this ant has not been ascertained, but it probably belonged to the 
genus Messor, which is known to collect pieces of grass in addition to 
seeds and grain (see Sjéstedt’s observation quoted below, p. 359). 
King (1911) also notes that Messor barbarus (Linnzus), at Khartum, 
damages garden plants by biting off and carrying away the leaves, and 
adds that in cotton fields the sites of their nests are marked by bare 
patches devoid of vegetation. What use these ants make of the vege- 

_ table matter thus carried into their nests has not been investigated. 

There are a few other cases on record of ants directly destroying 
living parts of plants. It is generally known that certain ants will injure 
buds and fruit in order to feed on the exuding sap (see Miller-Thurgau, 
1892, pp. 134-135). Forel (1885, p. 338) mentions instances of Tetra- 
morium cespitum (Linnwus) attacking young roots of healthy sugar- 
beets at Vaux, Switzerland, many of the plants dying from the injuries 
received. J. Pérez (1906, pp. xxxii-xxxiv) records the havoc played by 
the same ant on the tubers of potato, near Bordeaux, more or less deep 
cavities being excavated and many young plants killed; 7. c#spitum 
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was also found burrowing superficial galleries in the stems of living 
potato plants and attacking the roots of young cabbage and carrot.? 
In North America, Solenopsis geminata (Fabricius) and S. molesta (Say) 
often do injury to the soft parts of planted seeds, and the former also 
to strawberries (Webster, 1890) and other fruit. S. molesta has proved 
very injurious in gardens and fields; the chief damage is done to seeds of 
sorghum and corn, which are hollowed out undoubtedly for the purpose 
of extracting the oils (McColloch and Hayes, 1916; Hayes, 1920). 
According to Green (1900a) and G. R. Dutt (1912, p. 247), the Indian 
Dorylus orientalis Westwood is mainly or exclusively herbivorous, feed- 
ing on the bark of trees and the healthy tubers of plants, a habit the more 
remarkable since the majority of Doryline are highly carnivorous. In 
Cameroon, certain ants have been seen attacking the fruits of cacao- 
trees: Camponotus maculatus subspecies brutus (Forel) gnaws the base of 
fruit-stalks where they are inserted into the trunk, licking up the sap at 
the wound, causing the fruits to drop off or dry; Crematogaster africana 
variety winkleri (Forel) gnaws away the skin of the cacao-fruit, often 
almost completely; while Camponotus acvapimensis Mayr and @cophylla 
longinoda (Latreille) are accused of the same evil, though they cause but 

little damage (H. Winkler, 1905, pp. 129-137). 
The greatest harm to the vegetation is undoubtedly done indirectly, 

both in tropical and temperate regions, by a host of species of ants that 
have a pronounced fondness for pasturing and guarding plant lice, scale 
insects, tree-hoppers, and other plant bugs on roots, stems, and foliage; 
all these Hemiptera suck the juices of plants, and their protection by the 
ants must, therefore, be regarded as pernicious. The “milking” habit 
among ants seems to be of very frequent occurrence, evidently because 
it offers so many advantages over direct feeding on plant-juices. Not 
only is the food supply much more abundant at any one time and within 
easier reach, but, in addition, the plant saps undergo chemical changes 
in the digestive tract of the Hemiptera, whose anal secretion, on which 
the ants feed, therefore contains a great amount of invert-sugar, instead 
of the much diluted cane-sugar of the plant. Many of the aphids at- 
tended by ants have undergone adaptive modifications of structure and 
behavior which show that their relations with ants have become of a 
mutualistic nature, and it is probable that the same will be found true for 
some of the ant-attended coccids and membracids of the tropics. 

1This habit of Tetramorium cespitum in attacking subterranean of plants was known to Lin- 
nzeus, since he adds to the original description of this ant (‘Syst. Nat.,’ Ed. 10, 1, 1758, p. 581): “ Habitat 
in Europe tuberibus.”’ It is rather surprising that injuries by this ant have been so little noticed in 
—- Laces Concerning ants noxious in gardens, see also F. Heim (1894), Andersson (1901), and Cooley 
( ix 
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% Indeed, the association between phytophagous Hemiptera and ants 
Offers a typical illustration of symbiosis in the strict sense, advantageous 
_ to both parties. The benefit that accrues to the ants has been explained 
__ above and needs no further comment; that derived by the Hemiptera, 
however, is of a more complex‘nature. It is obvious that the ants pro- 
tect the plant bugs by driving away coccinellid beetles, ichneumon 
_ flies, and other enemies. In the case of aphids and coccids the ants 
frequently build tents or cowsheds over these insects, which thus con- 
_ tinue to suck the juices of the plant while being “milked” by the ants. 
and are, at the same time, protected from their enemies, from alien ants, 
and intemperies, and prevented from escaping to other plants. 

____ The tent-building habit was discovered by P. Huber (1810, pp. 
198-201) for Lasius niger (Linneus) in Europe, and Forel (1874, pp. 
204-205 and 420-422) gives an interesting account of it in his classical 
‘Ants of Switzerland.’ Lasius niger has similar habits in North Ameri- 

ea (Wheeler, 1911b) and Japan (Stopes and Hewitt, 1909, pp. 1-6). 
_ This ant builds its tents of detritus or wood-fibres; while, according to 
Forel, certain species of Myrmica enclose their aphids in earthen cells, 

___ which communicate with the ground nest by means of covered galleries. 
_____ Wheeler (loc. cit.) has described in detail the tent-building of the North 
American Crematogaster lineolata (Say) and I have.found that several 

__ African members of this genus which attend coccids have similar habits. 
Certain North American species of Lasius (L. flavus, L. niger, and the 
species of the subgenus Acanthomyops) which live to a very large extent 
or exclusively on the excrement ot root-aphids and coccids, remain 
throughout the year the constant companions of the lice, even hoarding 
in their nests during winter the eggs or the wingless, agamic form of the 
aphids and the fertile females of the scale insects. Forbes (1896), 

Webster (1907), and others have shown that the common North Ameri- 
can Lasius niger variety americanus Emery guards the eggs of the corn 
root aphid (Aphis maidi-radicis Forbes) throughout the winter, shifting 
them about, as it does its own young, to accommodate them to changes of 

weather and moisture. In spring, the young lice, on hatching from these 
eggs, are conveyed by the ants during fair weather to the roots of various 

weeds, being taken back to the burrows in bad weather or on cold nights. 
After the corn plants have started to grow, the young root lice, all of 
which belong to the wingless, agamic form, are transferred from the weeds 
to the roots of young corn, where they are tended throughout the 
spring and summer. It would thus appear that, without the aid of the 
little brown ant, this aphid is unable to reach the corn plants. 
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Still more surprising is Lubbock’s observation that Lasius flavus 
cares in a similar manner for the eggs of certain aphids on the aérial 
portions of plants. 

The eggs are laid early in October on the food-plant of the insect. They are of no 
direet use to the ants, yet they are not left where they are laid, where they would be 
exposed to the severity of the weather and to innumerable dangers, but brought into 
their nests by the ants, and tended by them with the utmost care through the long 
winter months until the following March, when the young ones are brought out and 

again placed on the young shoots of the daisy. This seems to me a most remarkable 

case of prudence. Our ants may not perhaps lay up food for the winter, but they do 
‘more, for they keep during six months the eggs which will enable them to procure 
food during the following summer. (Lubbock, 1880, p. 184.) 

In temperate regions the honeydew (or sugary: excrement) secreted 
by aphids from the posterior end of the alimentary canal is eagerly 
sought for by many of the common Myrmicine, Dolichoderinez, and 
Formicine,' those attending root lice being especially harmful to the 
vegetation for the reasons mentioned above.? Certain tropical ants also 
nurse root-aphids. In Java, Acropyga acutiventris Roger may thus be- 
come a serious pest to coffee plantations, and, according to Forel, vari- 
ous species of Rhizomyrma attend root lice in South America and New 
Guinea (K. Escherich, 19116, p. 227, footnote). In the tropics, however, 
aphids are far less common than in colder climes and are there replaced - 
as ant “cows” by various Coccide, Membracide, Fulgoride, Cicadel- 
lide (Jasside), and Psyllide, certain members of these families being 
occasionally attended by ants even in North America and Europe. 

The relations between various species of tree-hoppers and certain 
ants have been recently reviewed by Funkhouser in his ‘ Biology of the 
Membracide of the Cayuga Lake Basin’ (1917, pp. 399-404), to, which 
the student is referred for further details. Funkhouser comments on the 
number of unsolved problems in connection with this subject. 

One of the first of these questions is suggested by the fact that some of the species 
are attended by ants while others are unattended although there are apparently no 

physiolcgical or anatomical differences to cause the distinction. Another question 

arises from the fact that certain species attended locally have never been reported as 
being attended in other parts of the country, while on the other hand some of the 
species that are never attended in this basin are always attended in other localities. 

Again, certain species that the ants ignore in this basin are represented by closely 

related species in other regions and these exotic forms—often of the same genus and 
very near systematically—are well attended. 

1It would appear that these trophobiotic habits are of great apnenty aesee ants, dating as far 
back as the Tertiary. Wheeler (1914, p. 21) found a block of Baltic amber containing a number of 
workers of Iridomyrmex gépperti (Mayr) together with a lot of their aphid wards. 

*See the publications of 8. A. Forbes on the corn root aphid, | in the bibliography; also Gar- 
man’s (1895) account of the bean root louse. 

4 



Wheeler, Ants of the Belgian Congo 339 
ar a 

He also notes that certain common species which, in the nymphs at 
ist, appear to exude the characteristic anal fluid when disturbed, never- 
less are not attractive to ants. He found the following species of 

ib attended by ants in the vicinity of Ithaca, New York: 
ia bimaculata (Fabricius), Telamona ampelopsidis (Harris), T. unicolor 

Fitch, Cyrtolobus vau (Say), Atymna castanee (Fitch), Ophiderma 
sscens (Emmons), Vanduzea arquata (Say), Entylia bactriana Germar, 
Publilia concava (Say). 

The following ants were actually observed by Funkhouser taking 
‘the ‘secretion from the membracids: Formica truncicola subspecies 

curiventris (Mayr), Formica exsectoides Forel, Camponotus pennsyl- 
anicus (DeGeer), Crematogaster lineolata (Say), and Prenolepis imparis 
Say). All these ants seemed to make no distinction between the various 

species of tree-hoppers listed above and the mutual behavior of these 
insects was much the same in all the cases studied: ‘‘The ants stroke 
their charges with their antenne, whereupon the membracids give off 
from the anal tube a liquid that issues in bubbles in considerable quan- 
tity. ‘The anal tube of the membracid is capable of great evagination 
especially i in the nymphs, in which it is long and cylindrical and usually 

_ tipped with a fringe of fine hairs. The honeydew is eagerly taken from 
_ the end of this tube by the ants. In many species the adults as well as 

___ the nymphs are sought, and the ants seem to be as attentive to one as to 
e the other but the adults have not been observed to excrete the liquid to 
the same extent as the nymphs.” (Funkhouser, 1917, p. 403.) The 
liquid sought by the ants “‘is colorless and transparent, rather heavy and 
somewhat sticky. When first exuded it is inclined to be frothy, due no 
____ doubt to bubbles of air which emerge with it, but it quickly clears on 
__ settling. Itis practically tasteless even in comparatively large quantities, 
and many attempts to distinguish a sweet taste have proved unsuccess- 

_ ful. The term honeydew, therefore, commonly applied to the fluid, is 
hardly a descriptive one. It is very likely, of course, that the liquid may 
contain sugars not detected by the human tongue, and this would 

_ seem to be indicated by the fact that fermentation appears to begin if 
the substance is left exposed. No chemical analysis of honeydew has 
been made.”’ (Op. cit., p. 404.) 

Miss Branch (1913, pp. 84-85) states that young Entylia sinuata 
seemed unable to molt successfully without the presence of ants. This 

fact led her to believe that the ants are necessary factors in the life of 
an individual membracid. Funkhouser’s experiments, however, gave 
no support to this theory. Tree-hoppers of many species were reared 
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in the field and in the insectary, with and without ants, and no differ- 
ence was noted in the length of the instars or success of the molting 
process. 

Kornhauser (1919, p. 546) gives the following account of the manner 
in which Thelia bimaculata (Fabricius) is attended by ants. This mem- 
bracid feeds on the sap of the common North American locust tree, 
Robinia Pseudo-acacia Linneus. It deposits its eggs in slits in the bark, 
where they remain during the winter, hatching in early June. The 
first, second, and third instars occur on the branches, constantly attended 
by ants: 

In my principal collecting fields [at Cold Spring Harbor, New York], Formica 
truncicola Nylander subspecies obscuriventris and Cremastogaster lineolata Say were the 
chief ants associated with Thelia. When tapped by the antennz of the ants, the 
Thelia nymph or adult exudes from the anal tube a drop of clear fluid which is taken 
by the ant with great alacrity. | Toward the middle of June, the ants build collars 

about the bases of the locust trees, and inside these collars in the cracks of the bark 
are to be found hundreds of Thelia nymphs of third to fifth instar, quietly feeding and 
undisturbed by the numerous ants in attendance. In this moist situation, protected 
from many of their enemies, the nymphs thrive. Formica builds the protecting collar 
of leaves, twigs, and bits of wood; Cremastogaster builds of sand grains cemented 

together. When one breaks the collar, many ants swarm out and attack the intruder, 
Formica biting one’s fingers ferociously, while others grab the Thelias and drag them 

into underground passages. These pugnacious ants seem to have complete mastery 
of the Thelia nymphs. 

Membracide are sometimes carried by ants into their formicaries 
(Enslin, 1911, pp. 19-21; W. M. Mann, 1915, p. 162), but they usually 
die soon, probably due to lack of food.' 

Lamborn (1914) has described in detail several cases of trophobiosis 
between ants and coccids, membracids, jassids, and psyllids in Southern 
Nigeria. Regarding Leptocentrus altifrons Walker, a tree-hopper which is 
invariably ant-attended in its mature and larval stages, he writes as 
follows: ‘‘The solicitude of ants for the larve has a very definite object, 
for they are extremely partial to the fluid excreted at the anal extremity, 
and I remember seeing a Camponotus akwapimensis variety poultoni with 
the caudal] whip of a membracid larva actually in its mouth.”’ (Lamborn, 
1914, p. 495.) I have on several occasions, in the Belgian Congo, col- 
lected ants which were in the act of attending tree-hoppers: so, for in- 
stance, in April 1912, at Elisabethville, Katanga, a number of workers of 
the common Pheidole megacephala subspecies punctulata (Mayr) were 

1Additional information concerning the relations between Membracid and ants is given pf Leo 
(1874), Mrs. Rice (1893), Green (1900c), Froggatt (1902, p. 717), Baer (1903), Buckton (1903, p 
Poulton (in Buckton, 1903), Distant (1908, p. 209), Enslin (1911), Miss Branch (1913), Keesha att 
Lamborn (1914), and others. 
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a iarigaged i in licking the sweet excretions of some of these hemipter- 
ous insects feeding on a bush; again, at Welgelegen, Katanga, 
| Myrmicaria eumenoides subspecics opaciventris variety congolensis 
(Forel) was found attending membracids fixed on the calyx of a 
-malvaceous plant (Bequaert, 1913, pp. 427 and 428). Bell-Marley at 
Durban, Natal, observed that the common South African tree-hopper, 

2 : Oxyrhachis tarandus (Fabricius), attracts great numbers of “small red 
= Sram (Distant, 1908, p. 209.) 
_ The nursing of scale insects by ants has repeatedly been noticed 
s ee te Cockerell, Newstead, King, and others.! A rather interesting phase 
is offered in the case of various ants which keep coccids inside the 
___ swellings of myrmecophytes. Zimmermann found Lecanium tenebri- 
__ cophilum Green at Buitenzorg, Java, together with ants in living branches 
Of Erythrina lithosperma Blume (Green, 1904, p. 204). In southern 
__ Europe, Crematogaster scutellaris (Olivier) and Camponotus pubescens 

(Mayr) often become harmful to olive trees by the care they bestow 
__ upon scale insects (Peragallo, 1882). Keuchenius (1914a and 6) holds 
the view that @cophylla smaragdina is very noxious to coffee plantations 

through its habit of keeping and protecting in its nests the green coffee 
seale, Lecanium viride, one of the most serious pests to the coffee tree. 
Gowdey (1917) also mentions that the root form of Pseudococcus citri, 
a parasite of coffee, orange, lemon, and cacao in Uganda, is attended by 
the ant Pseudolasius gowdeyi Wheeler. 
Most of the wood-boring ants either accommodate themselves 

to pre-existent galleries made by other insects or attack dead wood only. 
Occasionally they find their way into houses. Forel (1874) and R. Brun 
(1913) have described cases in which populous colonies of the European 
Camponotus ligniperdus and C. herculeanus had excavated the beams, 

____window-sills, and other wooden parts of buildings. Certain carpenter 
ants of temperate regions (Camponotus ligniperdus, C. herculeanus, C. 
pubescens, and others) extend their burrows into healthy wood (Forel, 
1874); they may thus become very destructive in forests, the more so 
since they attract woodpeckers, which bore large access-holes through the 

perfectly healthy outside layers of the tree in order to feed on the carpen- 
_ ter ants and their brood. 8S. A. Graham (1918) describes how carpenter 
___ ants of an unidentified species are responsible for great damage to stand- 

-, India the lac-producing coccid, or lac insect, Tachardia lacca (Kerr), is frequently attended by 
oe te ater submuda (Mayr) and C ‘amponotua compreasus (Fabricius), which may become a 

annoyance to the lac grower. In their eagerness to obtain * ‘honey dew" the workers 
pe ge on the white filaments, the two anterior of which are connected with the respiratory apparatus 
of the lac insect, the coccid being killed consequently (G. R. Dutt, 1912). 
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ing white cedar in Minnesota, at least twenty per cent of the trees cut 
showing ant injury to the stump. In this case, so far as observed, the 
ant never attacks a sound tree, but always gains entrance through a 
wound or decayed spot. When a colony has been established in a tree, 
the ants usually work well above the rotten area into the sound heart- 
wood, honey-combing the tree with longitudinal galleries until there is 
often only a thin outer shell of solid wood. From the main nest they cut 
openings to the outside, frequently following a knot, through which the 
sawdust can be cast and through which the inhabitants may pass to and 
fro. Ants which make their galleries in the bark (such as many species of 
Leptothorax) usually do not burrow beyond the external dead layers and 
occasion little or no damage, except in cases where the bark itself is of 
economic value: Camponotus herculeanus vagus (Scopoli) and Cremato- 
gaster scutellaris (Olivier) are credited with destroying the bark of cork- 
oaks in southern Europe and North Africa (Maceira, 1904; Emery, 1908; 
Seurat, 1901; A. Krausse, 1913 and 1919). 

» Harvesting ants have often been accused of depredations in cereal 
fields, but these charges are apparently much exaggerated. Emery 
(1891, pp. 176-177), it is true, has observed in Italy that species of Messor 
actively engage in carrying off grain during the harvest. It does not 
seem, however, that the damage thus done could be very serious, since 
harvester ants collect mainly seeds of weeds and wild grasses. Yet in 
certain regions of North Africa, where colonies of Messor are very numer- 
ous, the grain these ants store away may amount to an appreciable 
portion of the harvest. Ducellier (1912) estimates that, in Algeria, 
Messor barbarus collects 50 to 100 liters of wheat from each hectare. J. 
Pérez (1905, pp. xxxiv—xxxv) has recorded cases in which Messor bar- 
barus stole freshly sown carrot-seeds and also the ripe seeds of coriander 
in a vegetable garden near Bordeaux. Similarly, Koningsberger (1908, 
p. 99), in Java, blames Plagiolepis longipes (Jerdon) with stealing 
planted seeds of tobacco. 

A few species of ants are commonly found in houses, boats, and 
ships; they are spread by commerce to considerable distances, and 
rapidly become cosmopolitan. Such domestic species in the Belgian 
Congo include, among others, Monomorium pharaonis (Linnzus), 
Tetramorium simillimum (F. Smith), and especially the many forms of 
Pheidole megacephala (Fabricius); the last-named is the famous house 
ant of Madeira (O. Heer, 1852 and 1856), which has now established it- 

‘Donisthorpe (1915, pp. 334-350) has given an interesting account of the exotic ants which have 
been ‘ateadaund fate Britain. His list includes fifty-one species, but only a small number of these have 
established themselves there; they are most commonly found in hothouses. 
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here in the tropics and subtropics.' In the Congo, the large 
rs of a form of Camponotus maculatus can also frequently be seen 

night in houses i in search of food. _They are particularly fond of 

tion, destroying a large number of phytophagous insects.’ Fore- 
| this respect are the driver ants (Ecitonini in America, ee 

hi - Richard Spruce’s account (1908, II, pp. 370-373) gives the 
st idea of the usefulness of their operations and it is interesting 

th to be quoted at length: 

seen carrying pupe, 1 niin hl of their own species; but they sojourn sometimes for 

pee days whenever they come upon suitable food and lodging. . 
The first time 1 saw a house invaded by Cazadoras was in Noweaber 1855, on 
the forest slope of Mount Campana, in the Eastern Peruvian Andes. I had taken up 
my abode in a solitary Indian hut, at a height of 3,000 feet, for the sake of devoting a 
month to the exploration of that interesting mountain. The walls of the hut were 

_ merely a single row of strips of palm trees, with spaces between them wide enough to 

admit larger animals than ants. One morning soon after sunrise the hut was suddenly 
- filled with large blackish ants, which ran nimbly about and tried their teeth on every- 
see My charqui proved too tough for them; but they made short work of a bunch 

In : Pit, has of late been replaced as house ant in Madeira by the Argentine ant, 

_ Ants more rower sy pA found in or near houses in India are, — to Asamuth (1907, p. 302), 

; activity pins rt op ng noxious insects was discussed my detail by H. Stitz (1917) ina 
recent ef MR a Delpino (2 expressed the view ao} *the ants are the chief equilibrating and 
moderating factors ccting pb insects,”” perhaps a somewhat overdrawn statement. 

‘Some of the Anos nw are almost exclusively termitophagous. See, for instance, the ac- 
counts of the habits of Megaponera fatens (p. 65), Paltothyreua tareatus (p. 62), and others. 
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of ripe plantains, and rooted out cockroaches, spiders, and other suchlike denizens of a 
forest hut. So long as they were left unmolested, they avoided the human inhabitants; 
but when I attempted to brush them away they fell upon me by hundreds and bit and 

stung fiercely. I asked the Indian’s wife if we had not better turn out awhile and leave 
them to their diversions. “Do they annoy you?” said she. “Why, you see it is 

impossible for one to work with the ants running over everything,” replied I. Where- 
upon she filled a calabash with cold water, and going to the corner of the hut 
where the ants still continued to stream in, she devoutly crossed herself, mut- 
tered some invocation or exorcism, and sprinkled the water gently over them. Then 
walking quietly round and round the hut, she continued her aspersion on the maraud- 

ers, and thereby literally so damped their ardour that they began to beat a retreat, 
and in ten minutes not an ant was to be seen. 

Some years afterwards I was residing in a farm-house on the river Daule, near 
Guayaquil, when I witnessed a similar invasion. The house was large, of two 

stories, and built chiefly of bamboo-cane—the walls being merely an outer and 
an inner layer of cane, without plaster inside or out, so that they harboured vast 

numbers of cockroaches, scorpions, rats, mice, bats, and even snakes, although the 

latter abode chiefly in the roof. Notwithstanding the size of the house, every room 
was specdily filled with the ants. The good lady hastened to fasten up her fresh meat, 

fish, sugar, etc., in safes inaccessible even to the ants; and I was prompt to impart my 

experience of the efficacy of baptism by water in ridding a house of such pests. “Oh,” 

said she laughingly, ‘we know all that; but let them first have time to clear the house 
of vermin; for if even a rat or a snake be caught napping, they will soon pick his 
bones.”” They had been in the house but a very little while when we heard a great 

commotion inside the walls, chiefly of mice careering madly about and uttering terri- 

fied squeals; and the ants were allowed to remain thus, and hunt over the house at 

will, for three days and nights, when, having exhausted their legitimate game, they 
began to be troublesome in the kitchen and on the dinner-table. ‘ Now,” said Dofia 
Juanita, “is the time for the water cure’; and she set her maids to sprinkle water 

over the visitors, who at once took the hint, gathered up their scattered squadrons, 

reformed in column, and resumed their march. Whenever their inquisitions became 
troublesome to myself during the three days, I took the liberty to scatter a few sug- 

gestive drops among them, and it always sufficed to make them turn aside; but any 

attempt at a forcible ejectment they were sure to resent with tooth and tail; and their 
bite and sting were rather formidable, for they were large and lusty ants. For weeks 

afterwards the squeaking of a mouse and the whirring of a cockroach were sounds un- 
heard in that house. 

In their general economy and behavior, the African Dorylini differ 
but little from the Ecitonini, as can be seen from various descriptions of 
their marauding columns quoted in Prof. Wheeler’s Report of the Congo 

ants (pp. 46-49). It may, however, be noted that their armies are 
apparently much more populous than those of the ecitons and also more 
troublesome when invading human dwellings. A rather successful 

method of keeping them away from inhabited places consists in making a 
barrage of hot ashes across their highways. 

= 
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t armies of the tropics can have no doubts as to the benefit they 
afford t he vegetation by destroying caterpillars and other noxious insects. 

nee it tis evidently the general i impression that driver ants indiscrimi- 

After giving an impressive account of the columns of driver ants 
us nigricans variety molestus Gerstecker) which “seize on any 

prey, from a minute beetle to a cow, that is so foolhardy as to 
proach them,” Swynnerton describes with much detail his experi- 
= ts to ascertain whether any non-flying insects are safe from these 
Aral The unexpected conclusion was reached that these ants 

n a in insects left unharmed by the ants of one of the columns were 
iin beetles (Mylabris, Epilachna) and caterpillars (Amauris, Acrza). 

ii Il sciarid fly hae thoracica Macq.) had been settled 

2 amongst them, but tho numbers, I might say hundreds, inspected it, 
often passing their antennz over it, all moved on and no attack whatso- 
ever was made.” The eggs and very young larve of most Rhopalocera 
4 experimented with were found to be quite unacceptable to driver ants.’ 
____ Swynnerton’s experiments, however, do not materially detract from 
P i total of the highly beneficial activity of the driver ants which, in- 
deed, are a blessing to all tropical cultures. As Vosseler (1905, p. 298) 
states, “in a given time they destroy more insect vermin than all other 
- insect-eating animals (birds, lizards, turtles, frogs, spiders, etc.) together, 
_ sinee they clean out to a certain depth the entire fieldinvaded by them.”’ 

_ The invasions of these Huns of the insect-world should be welcomed by 
all agriculturists in tropical regions, even if their pugnacious character 

and great numbers make them troublesome at times to human beings 
- and domestic animals. 
In Europe, foresters generally believe, apparently with good reason, 

that trees which attract ants or are surrounded by ant nests are less 

*Mesars. Lang and Chapin inform me that, according to their observations, driver ants are unable to 
g as tn the chogndems com of hairs and also to the manner 
in which these larva: can bend their body. Sreqnentiy witnessed tke unsuccessful attermpta of one 
7” or even several driver ants to grasp a Dermestes 
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subject to the attacks of caterpillars and other noxious insects.!. The 
very populous colonies of certain species of Formica prove most valuable 
in this respect. Forel has calculated that a large colony of the European 
Formica rufa daily destroys at least 100,000 insects. Certain plants 
possess various organs, such as nectaries and myrmecodomatia, which 
are often utilized by the ants.» Whether these structures are 
intended merely to allure the ants which would thus form a body-guard 
to the plant, as Delpino and other botanists have believed, is a much dis- 
cussed problem and will be considered more in detail elsewhere. 

The protection afforded to the vegetation by many ants is so evi- 
dent that it has been employed by some of the most progressive agricul- 
tural people, such as the Chinese and the Malays.* In Southern China 
and Indo-China it is an ancient custom to place the nests of certain in- 
sectivorous ants in the trees; in this way orange and mandarine trees 
are said to be kept free from caterpillars (McCook, 1882). Such use 
was recorded as early as 1640, and Emery identified the ant in question as 
(Ecophylla smaragdina, the common silk ant or red tree-ant of the Old 
World tropics.* The Javanese of certain districts use ant nests, again 
probably those of @cophylla, to protect their mango-trees from fruit- 
boring weevils, Cryptorhynchus mangifere (Fabricius), and, in order to 
give the ants a broader field for their activities, the various trees of a 
plantation are connected by means of bamboos (Vorderman, 1895).* 
The benefit derived from the presence of the predaceous @cophylla is, 
however, partly offset by the fact that these ants usually keep coccids 
and peculiar caterpillars within their own nests, as shown by many 
observers (F. P. Dedd, 1902; Maxwell-Lefroy and Howlett, 1909, pp. 
230-231; G. R. Dutt, 1912; Keuchenius, 1914a and 1914)). . 

Various attempts by agriculturists to make a more direct use of 
protection by ants have not thus far proved very successful. Perhaps 
many of these experiments have failed from lack of proper knowledge of 

1Ratzebur 
*Popenoe fig21) has recently called attention to the use of certain unidentified ants. 

Yemen to combat insects noxious to date-palms. He quotes P. E, Botta {1841, ‘ Relation d'un voyage 
dans l'Yémen,’ (Paris), p. 155] who says he verified the fact and who credits Forsk4l with having first 
observed it about 1764. In Forskal’s posthumous work, however, edited by Niebuhr [1775, ‘Descrip- 
tiones animalium qu in itinere orientali observavit, "(Copenbague), p. 8.5], under the name Formica 
animosa the iobowing rather obscure statement appears: “ Welcome to eners because of the useful 
animosity with which it pursues the ‘Dharr’ ants perniciously infesting Phenix dactylifer. To this war 
it is led by heaping up ‘Heml’ (camel excrement) as its imperial reward."’ I have been unable to 
additional information on this subject in Niebuhr’s account of his travels with Forskl in Arabia fin 
pe tor 2 ager general collection of the best and most interesting voyages and travels.’ 

on), X, pp. 1— s 
*Emery, C., 1889, p. 15 of separate. Emery received his specimens from Bangkok.. Dr. C. W. 

Howard recently sent Prof. Wheeler ants used for similar purposes by the Chinese near Canton; they 
also belong to @cophylla smaragdina. ? , ‘ 

‘In the Congo the silk nests of cophylla are very frequently found in fruit-trees and in coffee and 
rubber plantations. 

, 1844, III, p. 42; 1866, 1, p. 143; 1868, II, p.429. Judeich and pee ee st 
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ant behavior. The Guatemalan kelep-ant, Ectatomma tuberculatum 
(Olivier , introduced some years ago into Texas for the purpose’ of 
exterminating the cotton boll weevil (Anthonomus grandis Boheman), 

_ apparently has not in any way helped control this ill-reputed pest.! 
Solenopsis geminata (Fabricius), the “fire-ant’”’ of the warmer regions 
of the world, apparently is a much more powerful enemy of the boll 
weevil (W. D. Hunter, 1907; W. E. Hinds, 1907). In certain parts of 
_ Brazil, the “formigas cuyabanas,” Prenolepis fulva Mayr,?are considered 
_ very effective in fighting the leaf-cutting ants (“sativas” or Attini), 
though there seems to be but little foundation for this belief (H. v. 

__ Thering, 1905 and 1917; A. da Costa Lima, 1916). F. v. Faber (1909) 
es claims that in Java ‘‘a black ant, 3to4 mm. long,” but not otherwise 
identified, successfully controls the bugs of the genus Helopeltis in cacao 
__ plantations. Perhaps this is Dolichoderus bituberculatus Mayr, an ant 

oh which, according to de Lange (1910) and Moorstatt (1912), is used in 
Java to combat these same Helopeltis of cacao. 
According to Rothney (1889, p. 355), two ants, Monomorium 
ditions (Linnzus) and Solenopsis geminata (Fabricius), are deliber- 

_ately introduced into warehouses in Madras to check the depredations 
of white ants. “This practice is not uncommon in Northern India and 

_ the natives of India are familiar with the kind of ant which should be 
brought in” (Maxwell-Lefroy and Howlett, 1909, p. 226). 

_ Another service of ants which should not be overlooked by ecolo- 
‘gists is their ceaseless activity in excavating, transporting soil particles, 
and hastening the decay of organic substances. Their multiple burrows, 

extending in all directions underground, bring about a very thorough 
ventilation of the soil and an easy and even distribution of moisture. 
They comminute and bring to the surface a large quantity of soil and 
subsoil, often from a considerable depth, and leave it exposed to the 
weathering action of the meteoric agents. Furthermore, they introduce 
into their subterranean excavations much organic matter which thus 
more readily decays and in turn yields acids that act upon the soil. 

Owing to the hidden habits and minute size of most ants, their 
importance as geologic agents may be easily lost sight, of, especially in 
temperate regions. In tropical and subtropical countries the result of 
their toil is often much more apparent, though it rarely approximates 

oO and 1800) by O. F. Cook (1904, 1905, and 1906) and their criticism by Wm. M. Wheeler 
A list of ants known.to prey on the cotton boll weevil is given by W. Pierce 

"fo mi aa cear enses’ or “for migas ragua aa’ * var ious ot he rT spec ie . of ants are pa uv 
ie aN og Shy or “ cuyabanas.” 
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that produced by termites. Only certain species of Formica in temperate 
Europe and North America construct mound or hill nests of sufficient size 
or number to attract much attention; with them, the accumulations 
consist of a small part of excavated soil, most of the material being 
gathered in the vicinity by the workers. The conical mounds of the 
North American Formica exsectoides sometimes reach a meter in height 
and two to three meters in diameter at the base, while those of the 
European F. rufa often are much larger (over two meters high and eight 
to ten meters in diameter). 

The crater-shaped or conical mounds of certain North Avibebeds 
harvesting ants are partly made of earth brought from underground 
excavations. Those of Pogonomyrmex barbatus subspecies molefagiens 
may attain one to two meters in diameter and fifty centimeters in height, 
while in the common P. occidentalis they are but little smaller and often 
form extensive colonies (Headlee and Dean, 1908; Wheeler, 1910). 
Ischnomyrmex cockerelli, of the southwestern United States, surrounds _ 
the entrance to its nests with huge craters, from sixty centimeters to two 
meters in diameter and from 0.2 to 0.5 centimeters in height, built of 
coarse desert soil intermingled with pebbles sometimes two contametens 
in diameter (Wheeler, 1910, p. 281). 

The volume of material moved by some of the leaf-cutting ants 
(Attini) of tropical America is much greater than in any of the cases 
mentioned above. H. v. Ihering (1882), Gounelle (1896), and Branner 
(1896, 1900, 1910, 1912) have called attention to the importance of these 
insects as geologic factors. In certain parts of Brazil the ant hills of the 
sativa (Alta species, probably cephalotes) are so large and numerous that 
they become a remarkable feature of the landscape. At one place in the 
Rio Utinga region, in the interior of Bahia, where the forest had been 
cleared away so that the mounds were visible, Branner counted fifty- 
three of them within an area of 10,000 square meters. Their bases cov- 
ered close to one-fifth of the total space under consideration and their 
volume was estimated at 2225 cubie meters. The cubical contents of the 
mounds, if evenly distributed over the entire 10,000 square meters, would _ 

have been 22.25 centimeters thick. In this case, the height of the ant 
hills varied from 1.2 to 4.5 meters, with an average of 2.5 meters. These 
were not the largest seen, for on the upper drainage of the Rio Utinga, 
Branner measured mounds of leaf-cutters five meters high and sixteen 

or seventeen meters in diameter at the base, each containing about 340 
cubic meters of earth. The illustrations in Branner’s latest papers (1910, 

1912) remind one of strikingly similar landscapes with scattered termite 
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is ix many parts of tropical Africa (see Pl. XV). A considerable 
it of living vegetable matter is carried by the leaf-cutting ants 

mner chambers of their nests, where it is cut up and worked in 
room-beds; vegetable substance is thus rapidly transformed 
al matter iid Hindered. available to new plant-growth. 
mound- or hill-building ants are not found in tropical Africa; 

pecies, however, build small crater-shaped accumulations of 
the entrance to their nest. Those of the seed-storing Messor 
a very conspicuous in the arid parts of the continent; their 

's sometimes measure a meter or more across and the earthen walls 
ch twenty-five centimeters in height (Passarge, 1904, pp. 290- 
. also the photograph of a nest of Messor species taken by Mr. 

on the Athi Plains, British East Africa, Pl. XX VI, fig. 1). 
its, when establishing their temporary abodes, often excavate 
able quantities of soil, as is shown by Mr. H. Lang’s photograph 

sting site of Dorylus (Anomma) wilverthi Emery (PI. II). 
following chapters deal with many other activities by which 
1e into direct contact with plants. They will further emphasize 
ortance of ants in the economy of nature, in which they must 

itedly be regarded as the dominant insects (Wheeler). From the 
r point of view of human interests, by far the greatest number of 

ei , re indifferent or negligible organisms, either because of their small 

ct pa “a consideration of all the facts forces us to 

mit, with Forel, that as a group ants are agg! beneficial and that 

Bee receoductives! functions to one or a few queens s that are able to resist 
| ape mn = in the inaccessible penetralia of their nests” 

Ants as Agents in the Pollination of Flowers 

Ih Knuth’s celebrated ‘Handbook of ete Pollination” ants are 
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Perhaps even in temperate zones this is not entirely true, and it is difficult 
to believe that, in Umbellifere and other flower associations with freely 

exposed nectar on which ants are most commonly met with, these insects 
are not at least effective agents of geitonogamy. In the tropics, more- 
over, ants are so abundant everywhere that very likely they are of even 
greater importance as carriers of pollen, the more so since many trees 
and shrubs of tropical forests bear flowers on their old wood on the very 
highways of the ants, so to speak. One might even venture to suppose 
that cauliflory is mainly of use to the plant in that the flowers are thus 
placed within easy reach of pollinating ants. Indeed, the question as to 
the origin and significance of cauliflory in tropical trees and shrubs has 
not thus far been satisfactorily answered. Wallace’ regards it as an 
adaptation to pollination by butterflies, which, he says, keep to the 

- undergrowth of the forest and rarely ascend to the crown of the trees. 
Haberlandt (1893, p. 132) argues that many of the caulinary flowers 
are dull colored and also otherwise but little adapted to Lepidoptera, 
and, from my personal experience in the Ituri forest, I must agree with 
him. I cannot recall a single instance in which I saw caulinary flowers 
visited by butterflies and I greatly doubt whether Wallace’s explanation 
was founded on actual observation. In Haberlandt’s opinion, cauliflory 
is merely the result of a tendency to a more complete division of labor, 
resulting in a sharper differentiation between the assimilating and 
the reproductive parts of the plant. Evidently A. F. W. Schimper 
(1903, p. 338) is also satisfied with a mere physiological solution when he 
supposes that the frequent occurrence of cauliflory among tropical trees 
is due to a weaker development or slighter degree of roughness of the 
bark. 

The foregoing remarks will suffice to show that the relations between 
ants and cauliflorous plants are worthy of further attention. In his 
biological studies of tropical flowers, H. Winkler (1906) enumerates a 

number of plants in Cameroon which he asserts are pollinated by ants, 
though he does not enter into details nor describe any adaptations of the 
flowers to this peculiar mode of fecundation. It is interesting to note 
that most of the species thus mentioned by Winkler are cauliflorous 
trees or shrubs. The cacao tree (Theobroma Cacao) affords a classical 
illustration of cauliflory, its flowers being borne on both stem and main 
branches; in this case G. A. Jones (1912), from his experiments carried 

on in Dominica, West Indies, has reached the conclusion that ants are 

in all probability the chief agents of pollination. 

11891, ‘Natural selection and tropical nature,’ (London), p. 244. 
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i. N. Ridley (1910, pp. 461-462) has made some sinteweetifig ob- 
‘e ns in Singapore on certain species of the anonaceous genus 

tothe s, notably G. Ridleyi King, which produce their flowers in 
vasses at the base of the tree.! 

; ‘The flowers are of large size and dull reddish in color. They are almost invariably 

ed by a nest of very small black ants, which pile up powdery soil all over them, 
it they are often quite concealed. It would, I think, be difficult for a bee or 

er insect to get to the honey of these flowers through the nest, yet I think no species 
ye genus fruits so regularly or heavily as does Goniothalamus Ridleyi. That the 
are distinctly attracted by the flowers, is clear from the fact that the flowers 

m the trunk which are too high up for the ants to cover with the nest are generally 

isely covered by a swarm of the insects. Owing, however, to the minuteness of the 
t and the difficulty of making observations in such a mass of them, I have been 
able to definitely decide whether the ants do actually fertilize the flowers by con- 
ring the pollen from one to the other, but I can not see any other way in which the 

fertilization can be effected. The ants generally throw up the mounds over the flowers 
e the buds open, as if in anticipation of the honey within the flowers. In most 
of the genus the flowers are borne on the branches or upper part of the stem, 

and are brighter in color, white or orange, and these are not haunted by ants, but 
doubtless fertilized by hymenopterous or dipterous insects. If the flowers of G. 

Ridleyi are, as I believe, fertilized by ants, their position at the base of the stem may 
_ be taken as a modification to that end. This, however, could not be classed as 

symbiosis, but rather as a modification for fertilization, as the main nest of the ants is 

apparently always underground near the tree. 

Ants and Extrafloral Nectaries 

ie Mader the term “extrafloral nectaries” botanists include all glands 
- secreting saccharine substances located on the vegetative organs of 

_ plants, while the “floral nectaries” are similar nectar-secreting glands 
_ found on parts of the flower or of the inflorescence.? There is still con- 
siderable discussion as to the true significance of nectaries. In this con- 

nection it is rather interesting to observe that all earlier botanists re- 
garded even the floral nectaries as having a physiological function. 
Some believed that the saccharine secretion accumulated in the flowers 
q served to feed the embryo; others considered the nectaries as excretory 
_ organs, eliminating waste substances of no further use or perhaps even 
- noxious to the plant. In later years the majority of naturalists have 
| tecepted none but an ecological explanation. That the nectar panes of 

eee 

ag ond 8. Evans (978) has described cross-pollination by means of ants in an unnamed rubiaceous 

is 2 Dsipino (1874 aad 18750) o) praggeed to replace these terms with ‘ ‘extranuptial” and “nuptial” 
nectaries respectively. A “nectary"’ wa» opgsna'ly {one by Linnaus (1751, *Philosophia botanica,’ 
a that wa da th ye the ‘Sonu which produces the mente *nectarium, pare parse tat flori propria.” 

7 mesma of the word to apply to all — of the plant producing sweet excre- 
tions. Tesnae tte (1848, ‘ De nevtariis.’ Eberfeld) apparent! t made the distinction between floral and 
_ extrafloral nectaries. The historical side of the question has been fully treated by G. Bonnier (1879), 
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flowers attract pollinating insects, which in turn assure or greatly facili- 
tate cross-fertilization, is too well established a fact to be doubted. It is, 
however, by no means certain that these floral nectaries are not at the 
same time more directly useful to the plant in a physiological way." 

Ants are frequently seen busily visiting the extrafloral nectaries of 
certain plants. They are, for instance, seldom absent from the large 
stipular glands of certain species of Vicia (V. sepium, V. sativa, and V. 
Faba) in Europe (see Rathy, 1882, pp. 29-36; Hetschko, 1908). In 
North America the stipules of some species of Cassia are especially at- 
tractive to these insects. In the Belgian Congo, I have taken numbers of 
ants, together with many other Hymenoptera and Diptera, as they were 
sucking up the sweetish fluid secreted at the base of the leaf-blade of 
Urena lobata variety reticulata Guerke, a very common weed in native 
villages and cultures.? The foliar nectaries of several Javanese species of 
Hibiscus are also very inviting to ants (Keernicke, 1918). It is on 
similar observations that Delpino (1874, 1875, 1879), A. F. W. Schimper 
(1888), and Kerner von Marilaun (1876) based their ecological inter- 
pretation of extrafloral nectar glands. The following passage from Del- 
pino’s earliest paper (1874, pp. 237-238) may be reproduced in full, 
as it sums up his views: 

What then is the function of the extranuptial nectaries, which are found on the 

caulinary leaves, on the bracts, and on the calyx? Though I reserve for another 
paper the publication of my studies of such and other extradichogamie relations 

between plants and insects, I do not hesitate to announce now that the chief function 

of these nectaries is to place the ants, wasps, and Polistes in the position of sentries and 
guards, to prevent the tender parts of the plant from being destroyed by larvae. 

Where ants and wasps are present, larvae cannot exist because they will be devoured. 

Thus certain plants have adopted the same means of defense and bait that we see 
used by the tribe of aphids, coccids, Tettigometra, and other cicadellids, which spon- 

taneously place themselves under the powerful protection of ants. Still another fune- 
tion, though a subordinate one, can sometimes be carried on by the above-mentioned 
nectaries. namely that of keeping the ants from the nuptial nectaries by detaining 

them at the extranuptial nectar glands. Indeed we can ascertain the noxious effects 

of ants when they succeed in infesting the flowers. In the first place, ants have seden- 
tary habits, remaining motionless for whole hours on the same flower: therefore, they 

are of no use in dichogamy. Secondly, ants are objects of fright and aversion to the 
natural pollinating insects of the plant, as for instance, flies, butterflies, and bees; 

hence, their presence on the flowers renders useless the dichogamic devices of these 
plants. I have repeatedly observed bees and bumble-bees avoid visiting flowers 

when they saw ants there. Which all makes it clear how plants under given circum- 

1G. Bonnier (1879, p. 200) after 9 ox! a critical study of the subject, from an anatomical and a pen 
cal viewpoint, concludes: ‘* The nectariferous tissues, whether floral or extrafloral, whether or 
ducing a liquid externally, represent special food reserves directly connected with the life of hook plant.” ed 

*See my notes on this plant in Rev. Zool. Afr., III, fase. 1, 1913, p. 3. 
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r } may find great profit in producing extranuptial ‘nectaries, either to secure 
omy ee ne ere om ta lore the ants ener 

ai not been accepted by many other natuwaliota: probably because 
aot extend the concept of myrmecophytism to include a very con- 

shen of the world’s flora? 

a has a clever explanation of how the involucral nectar glands 
certain Composite attract ants which defend the capitula against 

uel 

He claims that ants climbing the plant thus find on their 
“up an ample and readily accessible es of honey, and conse- 

rme will not readily admit Kerner’s supposition as : to the 
__ limitation of the ants’ feeding propensities. As a matter of fact, these 
__ insects are sometimes found inside flowers of various types, and fre- 

Pe _ quently so on those with freely exposed nectar, such as the Umbelli- 
___ ferme. In tropical regions at least, as I have suggested above, they 
3 should not be wholly disregarded as pollen carriers. Secondly, observa- 
___ tion shows that the extraforal nectaries, while present in a great number 
___ of species, are in many of them seldom if ever visited by ants. Thirdly, 
the visitors of extrafloral nectar glands especially attractive to insects 
= Frequently do not consist of ants only, but include various other Hymenop- 

tera, Diptera, and Coleoptera, which are by no means deterred by the 
ig And lastly, it has not been sufficiently well established that the 

‘a 10. F. F. Cook's papers on “kelep” ant sn According to this of the le to which “ myrme- 
. " may be cmed spent naturalists. According to author (1 ¢, p. 666) the cotton- 

of eastern Guatemala has, through its extensive system of extrafloral nectaries, secured the active 
oh Oe helen os veer eating ont, t, Ectatomma roe sca ar (Olivier), against the boll weevil! 

385) and at the invol bracts of certain Som jp nen have been Fe further investigated by 
We ge pes 1858) and _Rateee G97). _ The last-named observer found that the sweet excretin 

ee are rained not 7 by anta (Myrmica levinodis, 
Hymenoptera (A ), Diptera, and Coleoptera. 

*Hetachko (1908) gives a list of the visitors he ueeves s sks stipulay nectaries of Vicia sativa 
Rinniwes. It includes, in addition to four ants Prermien sius niger, and Myrmica 
levinodis), 24 species of 6 Ameo. $F 2 Sphegoiden 10 Ichneumonidw, and 2 

),21 of Diptera & Spry, Muscide, and i Bibionidw), § of Coleoptera (3 Canthari- 
dm, 2 Elaterids, 1 Coccinellide), and 1 of Hemiptera. 
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presence of the “body-guard” of ants actually favors the species or 
individual plant on which they are found, though it cannot be denied 
fhat, when present in large numbers, they give to the plant a certain 
amount of protection.' 

The so-called “food-bodies” of the myrmecophytes Acacia sphzro- 
cephala (Beltian bodies) and Cecropia adenopus (Miillerian bodies) are 
probably also of glandular origin (F. Darwin, 1876); they are described 
in my synopsis of the myrmecophytes (p. 503). Such structures are by 
no means restricted to certain typical ant-plants. Leea hirsuta Blume, a 
common Javanese bush of the family Ampelidacez, produces spherical 
excrescences on the tender parts of the plant, in abundance on the 
young petioles, also on the young leaf-blades near the midrib and on the 
stem of young shoots. These glandular bodies, about 0.7 mm. long, 
consist of an outer layer of small cells enclosing much larger cells filled 
with oil drops and albuminoid granules. They are eagerly collected by 
ants and consequently often difficult to find on the plant (Raciborski, 
1898). A similar case is that of Plerospermum javanicum Junghuhn, one 
of the Sterculiacew in Java, which bears in its funnel-shaped stipules 
minute food-bodies also collected and carried away by ants (Raciborski, 
1900). In both these cases other species of the same genus lack these 
food-bodies completely. Since neither Leea hirsuta nor Pterospermum 
javanicum possesses myrmecodomatia, they could not well be regarded 
as true myrmecophytes, no more than the many plants which are 
merely provided with extrafloral nectaries. Their case offers a suggestive 
comparison with the Miillerian and Beltian bodies and weakens the 
argument that the last-named growths are myrmecophilous organs con- 

~ nected with the presence of ant-dwellings in Cecropia adenopus and 
Acacia spherocephala. 

It thus seems that, from the point of view of the myrmecologist, 
extrafloral nectaries and ‘“food-bodies”’ are little more than additional 
sources of food which ants are so keen in detecting and in exploiting to 
the very limit. All ants are fond of sweets and this is especially notice- 
able in species with a vegetarian or semi-vegetarian diet. In many cases” 
the sugary juices are absorbed so eagerly by the workers that their crop 
distends considerably and the gaster is temporarily inflated to a size 
entirely out of proportion to the rest of the body. Extreme instances of 
the kind are the so-called ‘honey ants”’ of the arid plains and deserts 
of North America, South Africa, and Australia. In certain ants of these 

1A comprehensive criticism of De iecte® ~ sony of extrafloral nectaries has been given by Mrs. M. 
Nieuwenhuis von U xkGll-Géldenbran t (1907) 
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ns some individuals of the worker caste have developed into a special 
“repletes,” which act as living reservoirs of liquid food for the 

: n s of different plant organs and even of certain galls. A few 
ago Wheeler published a complete account of the honey ants 

inc lamine of the meneats appear like Sue: The anterior 
* n of the first segment has a hollow depression into which the 

| van be fits. With the aid of a lens it is possible to distinguish, 

these Sten i is, according to the same post slay as fully dis- 
ded as that of the North American Myrmecocystus melliger, and 

locomotion must be almost impossible for this insect. 
____ The habit of using some of the members of the colony as honey pots 
will probably be discovered in certain other ants of the African deserts. 
Among other species it may be still in an incipient stage, as, for instance, 
in the case of Acantholepis arnoldi Forel in Southern Rhodesia. The 

__ nests of this ant are found in loose, sandy soil in the hottest places. 
at They sometimes contain workers with gaster considerably swollen, as 

long as the head and thorax together, but not so rotund as in the re- 
- pee ot Myrmecocystus or Plagiolepis trimenii (Arnold, 1920, p. 564). 

ee Dispersal of Seeds by Ants 

> = That certain ants gather seeds and preserve them in special granaries 
____ in their nests has been known since very ancient times. There are 
frequent allusions to harvesting ants, and even more or less accurate 

accounts of their activities, in the writings which have come down to us 
_ from the older civilizations along the shores of the Mediterranean.* 
_____ Yet such keen myrmecologists of western Europe as Latreille and P. 

1Plagiolepia decolor Emery, a very closely allied South African species, is, according to Forel, also a 

old accounts are given in the works of Moggridge (1873, pp. 5-11) and MeCook (1879a, pp. ae 
42460). 
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Huber, unacquainted with the spectacular seed-storing habits of certain 
southern ants, discredited the assertions of the ancient writers. 
Though Sykes (1835) and Jerdon (1851) in India and Buckley (1861a) 
and Lincecum (1862) in North America had actually observed certain 
ants collecting large quantities of seeds, it needed the careful investiga- 
tions of Moggridge (1873) in southern France and of MeCook (1877 and 
1879a) in Texas to dispel the skepticism of modern entomologists. 

It is only more recently, however, that naturalists have come to 
appreciate the general importance of ants as seed distributors. Their 
réle in this respect seems to have been first realized by Kerner von 
Marilaun (1895, pp. 866-867). Later F. Ludwig (1899, p. 38) definitely 
asserted that ‘‘ants do not only aid in scattering plant seeds, but that 
they play a prominent part in the dispersal of the indigenous (European) 
vegetation.”” In Sernander’s comprehensive ‘Monograph of European 
Myrmecochores’ (1906b) one finds a detailed and critical history of the 
subject, together with an immense array of new and interesting observa- 
tions. His conclusions show that in Europe a great many grasses and 

herbaceous plants rely almost exclusively, or at least to a large extent, 
on certain species of ants for the successful scattering of their seeds. 
Many of the more common ants, belonging to such ubiquitous genera as 
Formica, Lasius, Tetramorium, and Myrmica, gather seeds of various 
plants more or less consistently. To the phytecologist these widely 
distributed ants are perhaps factors of greater importance than the true 
harvesters. The latter, to be sure, are more spectacular in their per- 
formances, but they are restricted to certain desert or semi-arid regions 
and are evidently extreme cases, remarkable for the huge quantities of 
seeds stored in their granaries. 

The ecological significance of seed-transporting ants can only be 
adequately, realized upon closer scrutiny of the actual results of their 
activity in thisline. Sernander’s calculations, though based on moderate 
figures, show that the amount of seeds carried about by ants must be 
considerable. He found, for instance, that a single colony of Formica 
rufa transports during one season about 37,000 seeds and fruits. Obser- 
vation also discloses that the seeds are in this way conveyed appreciable 
distances (100 to 200 feet) from the mother-plant. On their foraging 
excursions ants frequently drop or lose seeds along the road. Further- 
more, many of the seeds finally stored in the recesses of the nest are 
sooner or later cast out near the entrance along with chaff and other 

débris from the ants’ household, and a number of them are still able to 
germinate. Finally, with further investigation, the number of myrme- 
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ochor : or species of plants whose seeds are garnered by ants, increases 
3 

4! ne might reasonably surmise that in tropical countries too ants will 
inc Ye to be efficient agents in the dispersal of the seeds and fruits of 

sp ; but, as yet, this side of tropical ant behavior has been 
iigesthed upon. O. Kuntze (1877, p. 24) mentions incidentally 

at in South America he saw ants carry off the seeds of papaw-trees 
(Carica Papaya Linneus). R. H. Lock (1904) gives a short account of 
jp diopereal i in Ceylon of Turnera ulmifolia Linnzus by ants (Pheidole 

pathife Forel) which are apparently attracted by the arillus of the 
ed. More recently, W. and J. Docters van Leeuwen-Reynvaan (1912) 

e carefully investigated the scattering of the seeds of Dischidia 
esiana Wallich and D. nummularia R. Brown, which are common 

es in Java. The pappiferous seeds of these Asclepiadacee beara 
r, white caruncle of thin-walled cells filed with fatty and albumi- 

eh 
i 

oO , 
¥7 8 

rminate when sufficiently eilitioed. but such seedlings do not develop 
— inte adult plants. Plenty of healthy seedlings can, however, be found 

s ir n the galleries of Iridomyrmex myrmecodiz Emery, an ant which builds 
s nest on and in the bark of trees. Moreover, this ant has been seen 

it the act of transporting Dischidia seeds, to which it was probably 
d by the caruncles. These minute ants, being unable to grasp 

oe seed itself, pull off the longer, fragile hairs of the pappus and by 
a of the shorter, stronger hairs, drag the seed into a slit in the bark or 
= 5 the roots and stalks of other Dischidiz. It may be noted that in 

Z = the pitcher-shaped leaves of these species of Dischidia? are usually 
_ inhabited by the same Iridomyrmez, so that this is perhaps one of the 

clearest examples of true symbiosis between ants and plants. It would 
be important to investigate further whether the ants actually feed on the 

E page the seeds. The case of Dischidia also suggests comparison 
_ with the “ant gardens” of the Amazon, which are considered in more 

_ detail elsewhere (p. 365). 
Ul (1900, p. 123) records finding the pea-sized seeds of Ipomea 
q ore Linnzus lying in long rows on the sandy sea-shore at Copaca- 

writes: it one would draw un barbarus in Arbe, an island in the Adriatic Sea, F. Neg 
ete emerng "If one would draw up a list of all the plants whose seeds or { fruits are carried 

2 oe. | this list would almost be equivalent to an enumeration of the flowering me A 

oF (1810, pp ; 462-465) concludes that D. Raflesiartia cannot be regarded as a true myrme- 
ee the seeds of this plant escaped his notice, so that the 

foal iees oll fentios coed 
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bana, near Rio de Janeiro; he saw leaf-cutting ants (Attini) moving 
along, each carrying one of the seedsintoa hole. It would thus seem that 
the Attini also store seeds in their nests or perhaps use them in their 
fungus gardens. 

H. Winkler’s (1906, pp. 236-237) statements concerning the dis- 
persal of seeds by ants in Cameroon do not enter into much detail and 
merely show that the réle played by ants in this respect in tropical 
Africa should not be disregarded. He says that in the dispersal of “num- 
erous dry fruits with small seeds, ants are undoubtedly also ot significance, 
since no spot in the tropical Rain Forest is free from these insects. I 
have almost always found that the arilli on dropped seeds of Blighia and 
other Sapindacew had been eaten away by ants. I have, however, never 
seen flower-gardens (due to ants) in Cameroon.” 

Harvesting Ants 

The reader will find a complete review of this fascinating subject 
in the chapter devoted to harvesting ants in Prof. Wheeler’s ant-book 
(1910b, pp. 267-293). The following account, therefore, will deal with 
what little is known at present of the seed-storing ants in the Ethiopian 
Region.! 

The typical Old World harvesters of the genus Messor are at home 
in the desert and semi-arid parts of the southern Palearctic, of the 
Ethiopian, and of the Indian Regions (Map 45). It is noteworthy that in 
Africa these ants, though widely distributed over the dry parts of the 
continent, avoid the moist West African Region (Engler’s Western 
Forest Province), where seed-storing on a large scale is rendered practi- 
cally impossible by the great moisture which prevails throughout the 
year, or at least for long periods, and would soon cause the stored 
seeds to sprout. Though Messor occurs as far north as Mossamedes and 
Bulawayo, as far west as the Great Rift Valley, and has recently been 
taken at Fort Crampel, French Congo, it has not been recorded from any- 
where within the Congo Basin; yet it is not impossible that some of its 
forms might be found in Katanga. In East Africa this genus has the 
same general habits as in the Mediterranean Region (see Moggridge, 
1873), as far as can be gathered from Sjéstedt’s account of Messor 
cephalotes Emery, observed by him at the northern foot of Mt. Kiliman- 
jaro: 

‘Additional observations on the harvestiog ant Messor barharus subspecies meridionalie (Ern. 
André), in Macedonia, have recently been published by F. D. Doflein (1920). 
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,_ At Feuveral ‘eaotn one could see cleared spaces amidst the dry grass where every 

- had been removed and the red-brown soil lay open to view, plane and clean 
as a well-attended garden plot. Such places were somewhat variable in size, mostly 

_ up to about 6 paces across and nearly circular. Heaps of fine grass-stalks cut to pieces 

(one to several liters; often 2 to 3 em. long), together with grass panicles, were lying 

around. Scattered ants were wandering all over the place, the soldiers being especially 
striking on account of their big heads. The cleared place showed a large entrance, 
often more than finger-wide, into which the ants were dragging the stalk cuttings; 
‘more in particular I saw soldiers disappear with such cuttings through tHe entrance. 

a The largest space I saw was 8 paces in diameter, with 4 or 5 separate entrances, one 
_ of which was larger than the others (as is the rule when there are many) and sur- 

__ rounded by an irregular, funnel-shaped depression, 15 to 20 cm. deep. The heaps 
____ of stalks, elsewhere clean and free from earth, were in this case mixed with soil and 

did not look as clean as usual. There were also holes in places along the path, into 
which the ants were dragging grass-stalks cut to pieces.” (Mayr, 1907, pp. 14-15.) 
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Map 45. Distribution of Messor, a genus of harvesting ants. A subspecies of M. barbarus has 
recently been described from Fort Archambault, at about 9° 5’ N., 18° 35’ E. 

Figure 1 on Plate XXVI represents one of these nesting sites of 
East African Messor from a photograph taken by Mr. H. Lang in the Athi 
Plains, British East Africa, during the R. Tjader Expedition (July 1906). 
It is interesting to learn from Sjéstedt’s experience with Messor cephalotes 
in East Africa and that of Neger (1910a) with M. barbarus in southern 
Europe that certain species of the genus Messor are leaf-cutting. What 
use these ants may have for the plant cuttings in their nests is as yet 

unknown. 
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According to K. Escherich (191la, pp. 48-51) Messor barbarus in 
Eritrea stays within its nests in the daytime, coming out in numerous 
columns after sunset to cut off panicles of grass and collect seeds, which 
are taken home; often pellets of earth or little stones are carried away 
by mistake. A few workers were also dragging bulblets of a Cyperus, 
probably C. bulbosus, which are in this way effectively scattered.' 

The genus Pheidole, abundantly distributed over all tropical and 
warm temperate regions of the world, is so closely allied to Messor 
that both have been included by Emery in one tribe, the Pheidolini, 
which also contains many other harvesting genera (Oxyopomyrmez, 
Goniomma, Novomessor, Veromessor, etc.); thus the seed-storing he- | 
havior is to some extent rooted into the phylogeny of the group. Certain 
Indian Pheidole, such as Pheidole providens (Sykes), are famous as harves- 
ters, and many other members of the genus are also more or less granivo-— 
rous. Mr. H. Lang and I discovered a typical seed-storing species, 
Pheidole saxicola Wheeler, in the Lower Congo. At Zambi the nests 
of this ant were placed in the interstices of stones on a rocky hill as 
shown on Plate VII and described by Mr. Lang in his field-notes (p. 139). 
From the débris, heaps of chaff, and rejected seeds thrown out by the 
ants and accumulated near the entrances of the nest, it was seen that 
the seeds gathered by this Pheidole belong chiefly to a few common 
grasses, such as Chloris polydactyla Swartz and various species of Andro- 
pogon. Concerning the genus Pheidole, Arnold (1920, p. 416) remarks 
that the South African species “are omnivorous, with a marked fondness 
for sugary substances, but some species, e. g. excellens, crassinoda and 
arnoldi, are mainly graminivorous, harvesting the seeds of grass in the 
same way as the species of Messor.”’ P. xocensis Forel and its variety 
bulawayensis Forel are also mentioned by Arnold (1920, p. 445) as being 
‘‘at least partly graminivorous, as the nests contained accumulations of 
grass seeds.” 

According to Arnold’s observations, the commonest harvesters in 
South Africa are various forms of the genus Messor and certain species of 
Tetramorium. In his ‘Monograph of the Formicide of South Africa’ 
(1920, pp. 409-410), he writes of Messor capensis subspecies pseudo- 
zgyptiacus (Emery) as follows: “This variety is very common in the 
neighborhood of Bulawayo. It is eminently a harvesting ant, usually 
collecting the seeds of one particular kind of grass. The rejected husks 
of these seeds are deposited in a circle all around the entrance of the nest, 

1The bulblets of Cyperus bulbosus Vahl and C. esculentus Linnwus are also occasionally eaten by 
certain African natives. 
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half of the circle being generally deeper than the other, which may be 
ay the prevailing winds. These rubbish heaps when made by a 

yulous colony sometimes reach very large dimensions, covering as 
ic! h as one square foot of ground, and from one to three inches deep. 
‘ site of such a nest is very plainly indicated by these accumulations, 
ice the husks are bleached almost white by the action of the sun. 

e nests of this ant appear to be very free of myrmecophilous insects 
d even the ubiquitous thysanuran is rarely to be found in them. The 

ants appear to have definite foraging grounds, to which access is obtained 
y well-marked and smooth paths leading from the nest in various direc- 
ns.” Tetramorium setuliferum Emery he describes (1917, p. 291) as 

‘a harvesting and graminivorous species. The entrances to the nests 
are often surrounded by small accumulations of husks of a grass seed. 
. These heaps are smaller than those of Messor, and much less tidily dis- 

a _ The ponerine ants are well known for their predaceous habits and 
Fag a carnivorous diet. Yet one at least of these ants, the common 
: 3 _ African Euponera sennaarensis (Mayr), is to a large extent granivorous. 
ama (1913, p. 13; 1915, p. 7) found that the nest of this species in 
Rhodesia “often contains considerable accumulations of grass seed 
which may be used as food,” though this ant is also a keen hunter of 
termites. Similar observations have been made on this species by K. 
_ Escherich in Abyssinia (Forel, 1910, p. 245) and by myself in Katanga 
(Bequaert, 1913, p. 421). 

‘= _ There is little doubt that certain ants derive at least part of their 
___ 8ustenance from the seeds which they carry into their nests. Yet it is 
____by no means clear how they manage to utilize the various amylaceous, 
nitrogenous, and oily substances contained in the seeds, either for their 
Own nourishment or as food for their brood. In the case of the many 

widespread species which use seeds only in small quantities, as an addi- 
tional food supply, it would seem that the caruncle alone is bitten off, 
_ __ neither the coats of the seeds nor their contents being touched. This is, 
however, not the case with true harvesters, some of which have become 
almost purely granivorous and, as a rule, remove the entire kernel of the 

seed. In his experiments with a colony of Messor structor kept in an 
artificial nest, Emery (1899 and 1912b) found that this ant would more or 
less readily accept cooked or dried meat, various fresh mushrooms, 
husked rice, a variety of ripe and unripe seeds, plant buds, bread, and dry 
vermicelli. These substances would all be to a certain extent triturated 
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between the mandibles, and finally a large or small quantity of residue 
would be dumped out of the formicary; but the ants steadily hares 
raw starch. 

Emery also made some feeding experiments with a colony of Misi 
barbarus minor kept in an artificial nest of the Janet pattern. He found 
that this ant is less omnivorous than M. structor. It shows a predilection 
for dead insects; seeds rank only second in its choice, though they often 
constitute its principal food. When a ripe, dry, and unsprouted grain 
of wheat is offered to this species, the ants carry it into their nest and 
sooner or later gnaw off the embryo, always beginning to eat the grain 
at that end. This curious habit was even known to the ancient writers 
(Plutarch and others) who consequently attributed to the harvester 
ants a most wonderful instinct of preventing the sprouting of the grain by 
removing the germ. Emery, however, has shown experimentally that 
this is due merely to a matter of taste or gluttony manifested by the ants 
for this daintiest part of the grain. He believes that the ants mutilate 
the radicle of sprouted seeds for a similar reason, though he admits that 
this behavior may be of a more complicated nature. 

Harvester ants can thrive perfectly on unsprouted grain, as shown 
by Emery’s experiments, but in most cases they allow a partial germina- 
tion of the seeds before using them as.food. Neger (1910a) found that 
most of the seeds which Messor barbarus places in the sun near the en- 
trance to its nest are already partly sprouted; these sprouted seeds are 
carefully removed from their envelopes and are only carried back into 
the formicary when thoroughly dry; under such conditions the germ 
plants are evidently killed. It has been supposed (Moggridge) that the 
ants allow the seeds to germinate in their nests so the starch will be con- 
verted into grape sugar, the whole procedure being somewhat compar- 
able to the malting of grain. Neger, however, discards this explanation 
because he found that in the sprouted seeds which are placed to dry in 
the sun the process of germination was not sufficiently advanced to 
convert any large quantity of starch. He believes, therefore, that the 
‘practice of allowing them to sprout has no further purpose than te facili- 
tate the removal of the coatings, which are sometimes very hard to 
detach from ripe seeds; on sprouted seeds, these envelopes split open 

and are then easily pealed off by the ants. 

Neger has also investigated what happens to the germinated seeds 
after they have been taken back into the formicaries. He found that, at 
certain hours of the day, the ants carry out of the nests small, shapeless, 

pasty masses of a brownish-pink color, which are lett to dry in the sun. 
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n carried out these masses are soft, damp, and bitter to the taste; 
Size varies from that of the head of a pin to that of a grain of 
er. Microscopic examination shows that they consist of com- 
ted parts of seeds, plant hairs, fibres, pollen, ete.' Neger calls these 

y masses “‘ant-bread-crumbs”’ and, although he never saw them being 
1s , he supposes that they are eventually carried back into the 

st by the ants. In a number of these crumbs he found spores and 
celium of a mould which he identifies with Aspergillus niger, having 
obtained this fungus in a number ot cultures made with fresh “ant- 

“a * taken from worker ants. He formulates the hypothesis 
ut the amylolytic and proteolytic action of this mould may help to 

Tender: the crumbs more readily digestible so that they can be fed to the 

young as “larva-bread.” 
___ Emery (1912) completely rejects Neger’s supposition that the 
e and aleurone of the seeds need to be prepared by a ferment before 
: being fed to the larve. He offered his colony of Messor barbarus minor 
wheat-paste made up in the form of small rings and found that this sub- 

- stance was readily accepted by the workers, who carried it into the 
= r part of the nest. There the rings were malaxated for some time 

. and divided into small, twisted pieces, more or less irregular in shape, 
ae which were finally dumped into the drier chamber of the nest and never 
a touched again by the ants. Fragments of this paste were also presented 
by the workers to the larve, the largest of which applied their mouth- 
parts to it just as to other food. Emery determined the weight and starch 
contents of fifty of these paste rings before anc after malaxation by the 
ants. He infers from his figures that the workers either digested or fed 
to their larve at least 7.3 per cent of the starch and that they consumed 
2 also an unknown quantity of nonamylaceous substances, probably pro- 

_ teids; the latter he regards asa much more important aliment than the 

a This brief consideration of the feeding habits of harvester ants may 
_ be properly concluded with Emery’s remarks concerning the ethological 
_ significance of granivorous behavior among the Formicide: 
; The granivorous ants are derived from insectivorous ants. They represent an 

adaptation to the climatic conditions of dry prairies, steppes and deserts. When, 
owing to the summer droughts, insects become scarce and are no longer sufficiently 
numerous to satisfy the needs of the ants, the granivorous species substitute the living 

but dried seeds of plants, but at least the species I have observed will not refuse any 

a 'The composition of these pasty masses suggests great similarity with the pellets found in the infra- 
' _ buecal pockets of many ants. Part of Neger’s “ant-bread-crumbs" may well have consisted of such 

_ infrabuceal pellets, which, after being regurgitated by the ants, were merely discarded outside the nest 
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insects that may be obtainable. The seeds, however, have the very great advantage 

that they keep for a long time; they can be accumulated in granaries, thus providing 
abundant provisions, not exactly for the winter, as the ancient sages maintained, but 
in general for any periods of scarcity. 

Ants and Epiphytes 

Wherever in tropical and warm temperate regions the continued 
dampness of the air allows plants to thrive without being dependent on 

the soil for their water supply, epiphytes or air plants become an im- 
portant and often very striking feature of the vegetation. They are 
especially abundant in the humid rain forest and are at their best in the 
mountain cloud forests of the tropics. The roots of these plants, boring 
into the many crevices on the tree’s surface and retaining in their net- 
work decaying vegetable matter, rapidly loosen the outer layers of the 
bark and accumulate a cover of humus, affording favorable ecological 
conditions for a great variety of animals. Ants have not failed to recog- 
nize the nesting facilities here offered them by the many nooks and the 
uniform moisture and ventilation of this aérial root system. Indeed, 
the botanical collector in the tropics soon learns of the partiality of ants 
to the cover of humus on tree bark among and beneath the epiphytes. 

Though the ethology of the various ants that live with epiphytes 
has been but little studied, there are a number of observations to show 
that theinterrelations of these organisms are not always merely accidental 
but have in some cases produced reciprocal adaptation. The reader is 
referred to the Synopsis of Myrmecophytes (p. 494) for an account of 
the epiphytic Myrmecodia, Hydnophytum, and related rubiaceous genera 
which habitually harbor ants in the tubers of their rhizomes; similar 
pseudobulbs, inhabited by ants, are also known for a number of epi- 
phytic ferns (p. 497.) 

Ridley (1910, pp. 466-470), from observations in Singapore, has 
called attention to the tact that ants, mainly of the genus Dolichoderus, 
seem to be of considerable importance to the growth of certain epiphytic 
orchids. As soon as these plants start to grow, the ants bring up soil 
trom the foot of the tree and fill the spaces between the roots, thus con- 
structing shelters in which they raise their brood. This soil supplies 
nutritive substances to the roots and also keeps them cool and moist. 
From a comparison with young plants grown under different conditions, 
it would appear that the presence of ants among the roots is distinctly 
advantageous to the epiphyte, since seedlings not infested by ants are 
much weaker and suffer more from the drought. Though certain epi- 
phytes, such as the orchid Dendrobium crumenatum Swartz and the ferns 
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Asplenium nidus Linnzus and Platycerium biforme Blume, are apparently 
re attractive than others to ants, Ridley does not mention that any of 
se plants in Singapore grow only on arboreal ant nests.'_ According to 
a number of species of Brazilian ants have acquired the habit of 

selecting seeds of certain epiphytes, which they carry up trees and shrubs 
into the crevices on the bark and into the axils of the branches, where 
they cover them with soil. As the plants grow their entangled roots pro- 
duce sponge-like ant nests with epiphytic shoots growing out on all 

_ sides, the whole resembling “witch-brooms”’ or bird nests. In certain 
_ parts of the Amazonian Rain Forest these aérial agglomerations of plants 

__ are so abundant as to form one of the striking features of the scenery. 
= (Ule, 1901, 1905a, 1905d, 1906a, and 1908, pp. 435-436.) 
* ~—__ Ule has described two main types of these so-called  seteprdane.” 
‘The largest are made by Camponotus femoratus (Fabricius) and placed 

high in the trees of the inundated forest; they consist of the following 
_ plants: Philodendron myrmecophilum Engler, Anthurium scolopendrinum 

Kunth variety Poiteauanum Engler, Streptocalyx angustifolius Mez, 
_ ~Achnea spicata Martius, Peperomia nematostachya Link, Codonanthe 
____Uleana Fritsch, and Phyllocactus phyllanthus Link. The smaller gardens 
___ are more elegantly constructed and inhabited by species of Azteca (A. 
____ traili Emery, A. ulei Forel, and A. olitriz Forel) ; they are preferably placed 
in the lower trees and show the following flora: Philodendron myrme- 
__ cophilum Engler, Nidularium myrmecophilum Engler, Ficus paraénsts 
Link, Marckea formicarum U. Dammer, Ectozoma Ulei U. Dammer, 
_ Codonanthe formicarum Fritsch, and two Gesneriacee. Ule claims that, 
___ with the exception of Anthurium scolopendrinum and Phyllocactus phyl- 

lanthus, these “ant epiphytes”’ are so intimately connected with the ants 
that they are not found in the Amazon Basin in any other station. If 
Ule’s conclusion be true, we have here a most remarkable instance of 

__ *selection’’ practiced by ants. As pointed out by’ Massart (1906), the 
____ results in this case show a striking parallelism with the effects of cultiva- 

tion by man of crops and vegetables. By persistently caring through 
countless generations for the cultivated plants, man has grddually de- 
prived them of most of their means of defense in competition with other 
plants and against the hardships of environment. Crops and vegetables, 
when left to themselves, are no longer able to hold their own in the 

wae (1895) in Gh ny me i tee oe noticed the necessity for a presence of ~ in the epiphytic 
certain assure the healthy growth of these plants. J. Rodway ae 

hg and 139) Inentions tat, ie British pod ne ge of the epiphytic orchids ( of th the 
gpa oO ium) shelter large aa ccambing ol cate in thaon woven y Be 

the ants sate dling u yl interestices to a a waterproof nest, so that the collector finds it 
very difficult to he plant without being severely bitten. 
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struggle with wild plants. Similarly, in the case of the plants domesti- 
cated by the ants in their “gardens,” though it is certain that the seeds 
of these epiphytes are occasionally dropped elsewhere in the forest, they 
have lost the devices which allowed them to fight their rivals and are 
at present doomed unless cared for by the ants. 

The partiality of certain ants to the clusters of Tillandsia and other 
epiphytic bromeliads was first noted by Wheeler (1901la, pp. 526-528, 
and 1901b) in Mexico. He relates his experiences as follows: 

On accidentally pulling to pieces one of the large bud-like epiphytic tillandsias 
(probably Tillandsia Benthamiana Klotzsch), very common both in this and other 

localities about Cuernavaca, I was surprised to find it containing whole nests of ants, 

with their larve and pup snugly packed away like so many anchovies in the spaces 
between the moist overlapping leaves. A closer inspection showed that the ants had 

gnawed little holes through the leaves to serve as entrances to their chambers. These 

holes occasionally perforated a single leaf, but quite as often they threaded several 
leaves and extended to the very core of the bud. Sometimes a single colony of ants 

was divided up into companies, each occupying the space under a single leaf. But the 
most remarkable fact concerning these nests was the frequent occurrence of two or 

even three flourishing colonies belonging to different species in a single tillandsia, the 

whole habitable basal portion of which was rarely more than two to three inches long 

by one and one-half inches in diameter. Often these colonies were curiously inter- 

mingled in such a manner that there was no actual blending and the space under a 

single leaf was always occupied by ants of the same species, still, whole colonies or 

portions of a single colony were often completely surrounded by leaf spaces occupied 
by another colony. 

Wheeler collected the following ants from these Mexican tillandsias: 
Pseudomyrma gracilis (Fabricius) variety mexicana Emery, Cremato- 
gaster brevispinosa (Mayr) variety minutior (Forel), Leptothorax petio- 
latus Forel, Cryptocerus aztecus Forel, C. wheeleri Forel, Camponotus 
reclangularis Emery variety rubroniger Forel, and C. abdominalis F. 
Smith variety. Though the tillandsias appear to suffer no injury from 
their tenants, Wheeler is not inclined to regard this association of plants 
and ants as a case of symbiosis, because at least four of the seven species 
enumerated above occur also under other conditions in the neighborhood 
of Cuernavaca. 

Wasmann (1905a, p. 210, Pl. vin, fig. 1) also describes and figures an 
interesting carton nest of Crematogaster sulcata (Mayr), from Rio Grande 
do Sul, Brazil, which was interwoven in a pensile cluster of epiphytic 
tillandsias. Calvert (1911), in Costa Rica, found the clumps of epi- 
phytic bromeliads frequently inhabited by ants, especially by the large 
black species Odontomachus hastatus (Fabricius) “with enormously 
developed jaws, bent near the tip, which are carried wide open and 
measure one-quarter inch from tip to tip; occasionally they would be 
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s Or ed shut with a very audible click.”"' A species of A pterostigma, 

A curious case of parabiosis between Odontomachus affinis Guérin 
species mayi Mann and Dolichoderus debilis Emery variety rufescens 

These two species of ants were nesting agether i in an earthy nerietiiee 
3 ii the fork of the branches of a tree about 40 feet above the ground: 

a ait recently Wheeler (1921) has published much additional 
information with regard to similar “ant-gardens” or “flower-gardens” 

vomit Laboratory of the New York Zoological Society at Kartabo, 

_ British Guiana. These gardens agreed very closely with Ule’s descrip- 
_ tion even in their floral make-up. Among the plants growing out of the 

a a. or elliptical lumps of black earth, which vary from the size eb a 

establish flourishing pikictise in the gardens, namely, Camponotus 
_ (Myrmothriz) femoratus (Fabricius), Crematogaster limata F. Smith 
_ subspecies parabiotica Forel, Anochetus (Stenomyrmex) emarginatus 

(Fabricius), and one or more small, black species of Azteca very closely 

_ related to, if not the same as, the species taken by Ule in Brazil. The 
_ Camponotus and Crematogaster are by far the most frequent, occurring in 

fully 90 per cent of the gardens; the Aztecx are rather sporadic and the 

q Anochetus even less numerous. In more than 80 per cent of the gardens 
Camponotus and Crematogaster nest together in friendly parabiosis. The 

former, large and aggressive, and the latter, tiny and timid, mingle in the 

same long files that continually ascend and descend the trees, traverse 
__ the soil and explore the foliage. Their main occupation is to herd the 

jheseting > ape nother ponerine, weet ooh i Forel, of the dense Rain Forest of 
 qestieatnese on the trees in ‘the Sone o da Platycerium, Its sting is much 

Sriksnstas Fost 1915, Arkiv. {. Zool., IX, No. 16. p p.7 
in a recent on the fauna of "Costa Rican necanatiads (1913, p . 273), evidently 

has misunderstood Calvert, for he writes: “ Parmi les animaux bromélicoles ay cophages, on peut citer 
Champignone "0 Fourmis os ER Odontomachus, dont la nourriture habituelle est constituée par des 

Cpentemasios B ponstine ant y known to _ on on pane a0 ~<a 
finding severa an meplony ic clusters of Bromeliacem (op. cit., p ut only mentions by 

name those ede ts Calvert 
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jassids and membracids and collect the secretion of extrafloral nectaries. 
Examination of such “compound nests” revealed that all the superficial 
galleries, and they alone, are stuffed with Crematogaster and their brood, 
whereas only the center, or core, of the garden is occupied by the Campo- 
notus with their larve and cocoons. The galleries of both species, how- 
ever, open into one another so that the adult ants undoubtedly move 
about together more or less. 

The conclusions drawn by Wheeler from his observations differ i in 
several important particulars from Ule’s. The frequent parabiosis of 
Crematogaster and Camponotus shows that Ule’s distinction of gardens 
on the basis of the size of the ants inhabiting them does not hold in 
British Guiana. Moreover, though the same plants do not occur in all 
gardens, no preference of certain ants for certain plants could be detected. 
All the species of ants found in the ant-garden bioccenose may also nest 
elsewhere, but it must be admitted that Camponotus femoratus shows a 
decided preference for the garden nest, so that we have here a very 
regular and intimate ethological relationship between an ant and certain 
epiphytes. According to Wheeler the ant-gardens are not started in the 
manner implied by Ule, viz., by means of the ants either putting seeds — 
into crevices or accumulating a certain amount of humus at some spot 
on a tree or bush and then collecting and planting the seeds in the mass. 
It is more probable that the young ant epiphytes originally grow in small 
accumulations of earth or detritus, which are ultimately settled by 
colonies of the ants. That the amount of humus is gradually increased 
by the ants with the growth of the colony admits of no doubt, and it is 
possible that as the accumulation becomes greater, it may be sown with 
seeds falling from the original plant. Furthermore, it is practically 
certain, from what we know of the habits of ants, that new gardens can- 
not be seeded from old ones, as Ule maintains, for this would be too great 
a task for the single fecundated queens which start the new colonies. 
Ule’s experiments with ants transporting the seeds of these epiphytes do 
not furnish conclusive proof that the insects actually sow the plants, for 
ants will often carry all sort of portable organic bodies into their nests, 
only to cast them out later when they find them useless. And lastly, 
Ule records no convincing observations in support of his contentions that. 
the ants actually cultivate the growing plants. Wheeler believes, there- 
fore, that it is advisable to suspend judgment for the time being as to the 
provenience and significance of the plant elements in the ant-garden 
bioccenose of tropical America. 

eto 
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af The association of ants with certain species of Dischidia, a genus of ° 
phytic Asclepiadacee in the Oriental Region, has been treated in 

na poo in a preceding chapter (p. 357) and other aspects of it are con- 
= oo in the sequel (p. 520). 

Gall-inhabiting Ants 

5 The habit of sheltering their brood within old galls produced by 
= pies insects is very common with ants and is worthy of caretul study 
__ for several reasons. In the first place, certain species of ants are so fre- 

quently found in galls that this location of their nests has become part 
Pe .: of their normal behavior. Secondly, most galls have such regular shape 

and structure that often they look like normal productions of the plant; 
___when settled by ants they may then simulate true myrmecodomatia and 
___ become a source of confusion in the study of myrmecophytism. Thirdly, 
the gall-inhabiting behavior of ants can help us to understand the origin 

and meaning of myrmecophily proper in plants. And, finally, asshown by 
Prof. Bailey’s histological studies, certain myrmecodomatia occupy a 
somewhat intermediate position between normal plant structures and 
galls, since the intervention of the ants results in the production of 

_ hyperplasias or abnormal tissues by the plant. 
_ Gall-inhabiting ants are rarely met with in the colder regions of the 
globe, where the rigor of winter prevents these insects from acquiring 
true arboreal or epiphytic nesting habits. Patton (1879), however, 
recorded finding in Connecticut, nests of Leptothoraxr curvispinosus 
Mayr (=Stenamma gallarum Patton), with queen, workers, and larve, 
in deserted, dead galls of Gelechia gallesolidaginis Riley onthe stems of 

__ goldenrod (Solidago species) and in those of Cynips spongifica Osten 
- Sacken on oaks; and H. Ross (1909) has mentioned the frequent occur- 

rence in southern Germany of Crematogaster brevispinosa Mayr variety 
minutior Forel in old oak-galls. 

On the other hand, the gall-inhabiting behavior becomes part ot the 
normal habits of many species of ants in the xerophytic and warmer parts 
of the southern Nearctic and Palearctic Regions. Wheeler (1904a, pp. 
155-158; and 1910b, pp. 208-212) has written a most entertaining ac- 
count of the ant-fauna of the spherical, woody galls produced by the 
eynipid Holcaspis cinerosus Bassett on the twigs of the Texan live oak. 
Crematogaster lineolata (Say) subspecies leviuscula Mayr and its variety 
clara Mayr merely use them as temporary shelters for the workers, but 
Leptothorax obturator Wheeler, L. fortinodis Mayr, Camponotus caryx 
(Fitch) variety decipiens Emery and its subspecies rasilis Wheeler, 
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- and Colobopsis abdita Forel variety etiolatus Wheeler are able to bring 
their males and virgin females, as well as numerous workers, to maturity 
within the narrow confines of these galls. Nevertheless, all of these 
species may also be found nesting in dead wood. The Colobopsis is 
particularly interesting because of the peculiar shape of the head which, . 
in the major workers, is truncated in front; with this flattened, anterior 
part, the soldiers block the entrance to the nest, stepping aside only at a 
tactile signal given by an incoming worker. In Sicily, De Stefani-Perez 
(1905) commonly found colonies of Crematogaster scutellaris (Olivier) and 
Leptothorax tuberum (Fabricius) inside old, deserted galls of Cynips toze 

Bose; and others of Leptothorax nylanderi (Forster) in empty galls of 
Cynips kollari Hartig. 

Having paid special attention to plant galls during my sojourn in 
the Belgian Congo, I frequently found ants nesting inside such deserted 
structures. While this was rather common in the drier, open Savannah 
country, I cannot at present recall a single instance of a gall-inhabiting 
ant in the Rain Forest. This is probably due to the fact that the great 
majority of galls in the moist, forested areas are produced by soft-tissued 
organs, such as leaves, flowers, and the like, which drop off and decay 
soon after being left by their makers. In the Savannah woody galls are 
much more frequent; these, when empty, remain for many months or 

even years on bush or tree, their solid walls enclosing ideal shelters for 
ant colonies. 

The following are a few of the ants which I found nesting in de- 
serted galls in Katanga, during the years 1911 and 1912. 

Cataulacus lujx Forel variety gilviventris Forel and C. bequaerti Forel were found 
at Kabanza, near Kikondja, nesting in empty lepidopterous galls on a tree. 

Leptothorax innocens Forel had established regular formicaries, with larve and 
pupe, inside an old gall of a tree at Elisabethville. 

Crematogaster gallicola Forel and its various forms seem to be common gall- 
inhabiting ants throughout the range of the species. The typical form was originally 
found by Liengme at Delagoa Bay, “in einer Stengelgalle’’ (Forel, 1894, p. 95), and 

Arnold (1920, p. 533) found a colony of it, with queen and workers, in a gall at Soma- 
bula, Southern Rhodesia. The subspecies latro Forel was described from the Kalahari, 
where, according to L. Schultze, it lives “in gallenartigen Anschwellungen der Zweige 

einer Akazie mit Blattliusen.”’ I collected the subspecies spuria Forel, with larvae 
and pupe, from old twig galls on Monotes katangensis E. De Wildeman at Elisabeth- 
ville; while the variety oraclum Forel! was very common at Sankisia in a cecidium on 
the branches of Dalbergia Bequaerti E. De Wildeman. 

To the foregoing could be added for Africa: 

= 

' According to Arnold, this form should be named Crematogaster bulawayensis (Forel). 
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‘Rhodes (Arnold, 1915, p: 155). 
—— Cataulacus rugosus (Forel) was originally described from Delagoa Bay, where 

ngme found it in empty caulinary galls (Forel, 1894, p. 78). 
——— Crematogaster castanea subspecies ferruginea variety durbanensis (Forel) makes its 
nests in Southern Rhodesia “in hollows in trees, or in hollow branches, and more 

rely in galls; elsewhere it has been recorded as making large carton nests, attached 
to the branches of trees and shrubs” (Arnold, 1920, p. 493). 
____ Polyrhachis cubaénsis subspecies gallicola Forel was described from specimens 
found in galls at Delagoa (Forel, 1894, p. 71). 
* "The coccid Houardia troglodytes Marchal was found in populous colonies, together 
gills bapenies of Crematogaster (allied to C. kneri), occupying spacious cavities in the 
‘branches of Balanites xgyptiaca Delile in Senegambia. Since the branches had swellings 

to these cavities, it would seem that the ants had taken possession of 

. empty galls, bringing the scale insects with them (P. Marchal, 1909a, p. 586; 1909b. 
pp. 171-173). 

By a At Leopoldville, in May 1915, I was much puzzled over certain 
iS "swellings inhabited by Crematogaster depressa (Latreille) variety fusci- 
= pennis Emery on the branches of a small rubiaceous shrub, and for some 
_ time I was in doubt as to whether they were true myrmecodomatia. 

Subsequent examination of some of these swellings on younger branches 
___ showed that they were galls produced by a caterpillar. I have already 

5 pointed out that it is by no means always easy to distinguish between 
io: insect galls and myrmecodomatia, and the origin of ant-inhabited swel- 
4S lings or pouches of unknown plants should therefore be studied with the 
___utmost care. Galls have, in fact, been described as myrmecodomatia and 
the plants on which they were found erroneously regarded as myrme- 
_ cophytes. The two following examples are taken from the African 

___ flora; but a similar confusion has been made elsewhere, too, as, for in- 
stance, in the case of the Indian Ficus inequalis described and figured by 

Schimper as a myrmecophyte (Ridley, 1910, p. 458). It is possible 
that similar errors have found their way into the general synopsis of 
myrmecophytes given in the sequel. 

Clerodendron formicarum Guerke! (=C. Lujez E. De Wildeman and 
Th. Durand) is not, as its name would imply, a myrmecophilous plant. 
It is found rather commonly in the open grass-country north and south 
ot the Congo forest: in the Lower Congo, Kasai, Katanga, and north- 
eastern Uele. I frequently observed it in Katanga (1911) and found 
that practically all specimens show one or more spheroidal or pear-shaped 
swellings, 7 to 15 mm. in diameter, on the stem, the petiole, or the flower 

‘Described in Engler's ne, Jahbrb.. XVIII, 1894, p. 179. A good illustration is given by Thonner, 
1908, ‘Die Bidtenpflansen Afrikas,’ Pi. cxxxiv; fig. € of thie plate represents the galle ce" Blatt 
mit von Ameisen bewohnten eidieen wate sah ee: ‘a 
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stalk. Often the swelling is symmetrically developed, especially when 
occurring on a petiole, but in many cases it bulges more on one side of the 
support. Two galls may be placed close, one above the other, or even 
partly united. A cross-section of a young swelling shows the typical 
structure of a pith gall: a spacious central cavity, completely closed and 
surrounded by the hypertrophied fibrovascular tissues of the stem. In 
young galls I always found a single larva of a lace-bug belonging to the 
genus Copium (Tingitide) feeding inside the cavity on the pith cells 
along the wall. When the Copium reaches the adult stage, the “‘ripe”’ 
gall splits open, allowing the bug to escape. Such old, empty galls may 
eventually be invaded by ants, but I have never observed this myself. I 
am, therefore, fully satisfied that the swellings of Clerodendron formi- 
carum are true insect galls. That they are not real myrmecodomatia is 
moreover indicated by their irregular distribution over various parts of 
the plant.' 

We now come to a consideration of the so-called myrmecophilous 
acacias of Tropical Africa. These plants present a rather difficult 
problem, and, though I myself am convinced that they are not true 
myrmecophytes, the facts in the case are still far from being satisfac- 
torily elucidated. Unfortunately, I have never had an opportunity to 
study them in the field. 

While travelling across the deserts of Nubia and Sennaar in 1867, 
G. Schweinfurth discovered a curious, shrubby Acacia, which he 
described and figured under the name Acacia fistula (1867, p. 344, Pls. 
1x and x11). Some of the thorns of this plant were considerably swollen, 
hollowed out, and pierced by an orifice; the wind playing on these empty 
swellings produced a whistling noise, the plant being therefore called 
“Ssoffar,” or flute, by the natives. Schweinfurth did not record the 
occurrence of ants in the swellings? but stated that the small, circular 
orifice was pierced “by the escaping insect,” the swellings being, in his 
opinion, true insect galls, a view endorsed by Ascherson (1878, p. 44). 

Many travellers have since remarked upon the abnormally swollen 
thorns of certain East African acacias and have also called attention to 
the fact that they are frequently settled by ants. According to Harms’ 
recent account® the following African species of the genus Acacia have 
been found with ant-inhabited swellings: 

‘Various species of Copium produce galls on several Central African Clerodendrons; they most fre- 
quently affect the flowers. Copium stolidum Horvath, for instance, very commonly deforms the flowers 
of Clerodendron spinescens Guerke. 

*Keller (1892 a, p. 137), however, asserts that Schweinfurth found ants inside the swollen thorns of 
this Acacia fistula, though he did not mention the fact in his paper. 

*In Engler, 1915, ‘Die Pflanzenwelt Afrikas,’ III, 1, pp. 368-373; see also Harms, 1914, Engler’s 
Bot. Jahrb., LI, pp. 361-365. 
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e Filesets outs Schweinfurth and A. zanzibarica (Sp. Moore). In Harms’ opinion 
awe forms are hardly specifically distinct from the common African A. seyal 

" ccongahane Harms. This i is probably Sjéstedt's “ Flétenakazie’’ from the 

swhat disputed. As mentioned before, Schweinfurth and Ascherson 
rarded them as true galls. This opinion is further supported by the 
ough researches of Keller (1892a) and Sjéstedt (1908), as well as by 
more recent observations of Glover Allen (Wheeler, 1913, p. 130, 

tnote), H. Winkler (1912, p. 65), and H. Schenck (1914, p. 453). 
jstedt was ‘anable to discover the maker ot the galls; yet he believes 
they may owe their development to the sting of some dipterous or 
snopterous insect. Glover Allen, however, found that the enlarged 

thorns of Acacia fistula (from the Nilotic Sudan) consist, when young, 
a solid mass of green, succulent tissue, with a single small larva 

dé, as in a typical insect gall”; and H. Winkler discovered in 

German East Africa a beetle-larva in a swollen Acacia thorn that was 
entirely intact. Alluaud and Jeannel are, it seems, the only observers 

_ inclined to believe that the ants themselves produce the galls,’ but their 
own observations hardly support this view. 
_ During his travels in British East Africa with R. Tjader, in 1906, Mr. 

—H. Lang made some observations on gall-bearing acacias growing in 
large numbers on the Athi Plains. One of his photographs of these 
curious plant deformations is reproduced on Plate X XVI, fig. 2. From 

information he kindly gave me, I am led to agree with Sjéstedt and 

others that the swellings are true insect galls. They are not tound on 

all specimens of the same species of Acacia, even in one locality: while 

_ onsome plants practically all the thorns are swollen, others nearby 

__ bear hardly any galls; furthermore, their size is quite variable and their 
_ shape rather irregular. Mention may still be made of the fact that, 

3 1 En somme, nous ne pouvons affirmer avee certitude quels sont les rapports exacts du Cremas- 
om ory Fe mgan avec I’ Acacia sur lequel on le trouve, mais ce que nous avons vu nous pousse forte- 

- ment & croire que ce sont bien les Cremastogaster qui Ment bea par leur intervention A l'extremité des 
formation tretienne 3 des . qui en ur accroissement, puis le moment venu les 

ze oN toner installer leur nid"’ (Santschi, 1914, p98 
= "Some au admit that the swellings of the thorns = African acacias are not due to ants, yet call 

them an “Ameisengallen"). This misleading term should be avoided, because it conveys the 
q ~ omen t the ants are responsible for - production of the galls. Even the = pmrangr sme 

myrme*ophytes are produ by the plant without the intervention of ants; though 
a ag inhabited by These tx insects, some tissues in certain species may show a peculiar hyperplasias 
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while the species of Acacia enumerated above have a rather wide dis- 
tribution in eastern Central Africa, swollen thorns have been noted in 
only a few localities within their range. 

The conclusion thus seems plainly justified that these East African 
acacias should be excluded from the list of true myrmecophytes. 
Sjéstedt still clings to the idea of a mutualistic symbiosis between these 
plants and the ants which often settle their hypertrophied thorns. In 
case the swellings are typical insect galls, I do not see how this view can 
be supported by facts. The excellent nesting sites offered by old acacia 
galls are merely exploited by the ants, and it is doubtful whether the 
plant derives any benefit from the presence of these insects; certainly, 
the galls must be considered as pathological productions, which could 
hardly be of utility to the economy of the plant. Moreover, as pointed 
out by Wheeler, it is by no means clear that the acacias are not suffi- 
ciently protected by their long, sharp thorns from browsing animals.’ 

The following ants have been found inside thorn galls of African 
acacias: 

Crematogaster brunneipennis subspecies acaci# (Forel), in thorn galls of Acacia 
fistula, Abyssinia (Keller, 1892a). 

Crematogaster chiarinii Emery, in thorn galls of Acacia zanzibarica, near Kahe, 
in the plain at the foot of Mt. Kilimanjaro (Sjéstedt, 1908); and its variety cincta 
Emery, in swollen thorns of Acacia fistula, Somaliland (Keller, 1892a), together with 
Paussus spinicola Wasmann (Wasmann, 1892 and 1915). 

Crematogaster gerstackeri (Dalla Torre) (=C. cephalotes Gerstwcker), in a thorn 

gall of Acacia near Mombasa (Gersticker, 1871, p. 356). 

Crematogaster ruspolii Forel, in thorn galls of Acacia fistula, Abyssinia (Keller, 

1892a). : 

Crematogaster sjéstedti (Mayr), in thorn galls of Acacia drepanolobium, near 
Kahe, in the plain at the foot of Mt. Kilimanjaro, and in West Usambara (Sjéstedt, 

1908). 

Crematogaster nigriceps subspecies prelli (Forel), taken by Prell from thorns of 
“ Acacia cornigera”’ in the plain of Kahe, German East Africa. 

Crematogaster castanea F, Smith (=C. tricolor Gerstecker), in thorn galls of an 
unidentified Acacia of the Masai steppe, probably A. formicarum (Sjéstedt, 1908). 

Crematogaster rivai Emery, described from swollen spines of Acacia larin, Abys- 

sinia (Emery, 1897, p. 600). 
Crematogaster nigriceps Emery was found by Ruspoli in swollen spines of Acacia 

larin in Somaliland (Emery, 1897, p. 601). 
Crematogaster mimose (Santschi) was found by C. Alluaud in thorn galls of 

Acacia stenocarpa on Mt. Kenia at about 2000 m. (Santschi, 1914, p. 89). 

Crematogaster vulcania (Santschi) was collected by Alluaud and Jeannel from 
swollen thorns of an acacia (Acacia stenocarpa?) in the steppe of the Rift Valley, at 

the foot of Mt. Longonot (Santschi, 1914, pp. 96-98). 

1The Central and South American bull-horn acacias are true myrmecophytes. A résumé of 
observations made on these remarkable plants is given in the synopsis of myrmecophytes (pp. 510). 
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i Crematogaster (Decacrema) solenopsides subspecies flavida (Mayr), in thorn galls 
of Acacia Bussei, Usambara (Sjéstedt, 1908); the variety gallarum (Santschi) was 

F “a ee French Congo. 
_ Cataulacus intrudens (F. Smith), in thorn galls of Acacia Bussei, Usambara 

t, 1908) ; originally described from thorns of Acacia, in Natal. 
fetraponera penzigi (Mayr), in thorn galls of Acacia drepanolobium, near Kahe, 

; pon at the foot of Mt. Kilimanjaro, and in West Usambara (Sjéstedt, 1908). 
2 Be rerareners natalensis F. Smith was taken from thorns of a species of A:acia in 

1 (F. Smith, 1876). 
"According to Kohl (1909, p. 151), H. Schinz found ants inside hypertrophied 
1 tho ns of Acacia horrida in South Africa. 

ie As would be expected from the fortuitous production of galls on 
plants, none of the ants mentioned in the preceding pages seems to re- 

t the cette: of its nest to galls. They are evidently all arboreal 
es which are in the habit of sheltering their brood in hollow branches 

of trees. 

Fungus-growing Ants 
iision has been made above to the depredations of the South 

erican leaf-cutting, or parasol, ants. Though the destruction wrought 
‘s _by these insects was familiar to the indigenes and early colonists, what 
ul use is made of the vegetable matter carried into their nests is a discovery 
of comparatively recent date. H.W. Bates in his classical ‘Naturalist 

the Amazon’ (1863, I, pp. 23-26) describes the activities and earth- 
works of the large South American leaf-cutter, Atta cephalotes (Linnzus), 
in great detail. In his opinion, “the leaves are used to thatch the domes 

__ which cover the entrances to their subterranean dwellings, thereby pro- 
_ tecting from the deluging rains the young broods in the nest beneath.” 
a Lincecum (1867), Norton (1868), and B. R. Townsend (1870), who 
_ studied the smaller Mexican and Texan parasol ants, all overlooked the 

most important peculiarity in the behavior of these insects. 
Belt (1874) was the first to understand the true significance of the 

: _ leaf-gathering habit. He definitely states that the parasol ants use the 
leaves “as a manure, on which grows a minute species of fungus, on 

which they feed;—that they are, in reality, mushroom growers and 
4 eaters.” He then proceeds to describe the interior of the nests of the 
_ species of Atta studied by him in Nicaragua. 
4 The chambers were always about three parts filled with a speckled, brown, floc- 
 culent, spongy-looking mass of a light and loosely connected substance. Throughout 

these masses were numerous ants belonging to the smallest division of the workers, 
q which do not engage in leaf-carrying. Along with them were pupw and larve, not 
_ gathered together, but dispersed, apparently irregularly, throughout the flocculent 
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mass. This mass, which I have called the ant-food, proved, on examination, to be 
composed of minutely subdivided pieces of leaves, withered to a brown color, and 
overgrown and lightly connected by a minute white fungus that ramified in every 
direction throughout it. I not only found this fungus in every chamber I opened, but 
also in the chambers of the nest of a distinct species that generally comes out only in 
the night-times. . . . When a nest is disturbed, and the masses of ant-food are 
spread about, the ants show great concern to carry away every morsel of it under 
shelter again. 

Belt’s observations were subsequently confirmed by Fritz Miiller 
(1874), Tanner (1892), A. Mdller (1893), Sampaio (1894), H. v. Ihering 
(1894 and 1898), Urich (1895a-b), Swingle (1896), Forel (1896a-c, 1897), 
Wheeler (1901b, 1905b-c, 1907, 1910b, etc.), Goeldi (1905a-b), J. Huber 
(1905, 1907, 1908), and others. It is now an established fact that the 
Attini, a tribe of myrmicine ants restricted to America, are all intimately 
associated with fungi, which they cultivate on an appropriate substratum 
and which in turn supply these insects with their only food.!_ They are 
the only ants known to be strictly vegetarian. Various stages in the 
development of the fungus-growing behavior may still be recognized 
among the many forms of the tribe.?. The different members of the lower 
genus, Cyphomyrmex, and probably also of Myrmicocrypta, make a 
small, crude nest; they collect caterpillar excrement on which they grow 
a flocculent mycelium with well-developed food-bodies, or bromatia 
(called ‘‘kohlrabi-heads’”’ by A. Mdller); their gardens are only a few 
centimeters in diameter, of irregular shape, and lie on the floors of small 
dilations in the rough earthen galleries of the nest. Apterostigma, 
Sericomyrmex, Mycetosoritis, and Trachymyrmex all excavate more 
regular nests and construct pendent mushroom gardens on a substratum 
of insect excrement and vegetable débris. The gardens of Apterostigma 
are sometimes provided with a special mycelial envelop, but those of all 
other Attini are naked. Mellerius and Acromyrmex make one or more 
large gardens on the floors of the nest-chamber. And, finally, the Attz, s. 
str., which include the true parasol ants, the largest and most powerful 
species of the tribe, collect large quantities of leaves, flowers, and other 
vegetable substances for their gardens; their nests attain huge dimen- 
sions and comprise a number of large chambers, each with a sessile mush- 
room garden of triturated plant fragments, permeated with fungus 
hyphe. 

!The genus Proatta, recently discovered by v. Buttel-Reepen in Sumatra, was originally placed vt 
Forel — the Attini, but later separated by the same author to form a oP ge of its own. Pipes 
nothi rene em that this Sumatran ant has developed fungus-growing habits. 

*T ; habits of the genus Blepharidatta Wheeler are unknown. 
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_ The origin ot new colonies among the Attini and the method of 
nsferring fungus culture trom the maternal to the daughter colony 

ave been investigated by H. v. Ihering (1898), Geeldi (1905a), and J. 
ver (1905, 1907, and 1908). The deiilated, fertilized female of Atta 

ns (Linnzus) often starts a new colony alone; she digs a burrow in 
soil and forms at a depth of 20 to 30 cm. a chamber in which she 
osits within a few days a little packet of eggs. Even at that time one 
d beside the eggs a flat heap of loose white substance, only 1 to 2mm. 
diameter, which is the earliest rudiment of the fungus garden. On 
rching for the origin of the fungus germs with which this new garden 

is established, Vv. Thering discovered that every Atta queen, on leaving 
the parental nest, carries in her infrabuccal pocket a loose pellet of débris 
_ containing also hyphe from the fungus gardens. This fact was confirmed 
by. z Huber, who successfully reared an Atta colony from its inception to 
the appearance of the first workers. The day following the nuptial 
- flight the female disgorges this pellet on the floor of the newly dug 
3 chamber; to keep the fungus alive she frequently manures parts of it 
_ with liquid excrement from the tip of her gaster. In this early stage of 
__ the colony the queen does not feed on the fungus but eats a great number 
_ of her own eggs. The first larvee, too, are fed directly on eggs thrust into 
their mouths by their mother. Shortly after hatching, the first workers 
usurp the functions of the mother ant, which henceforth degenerates 
___ into an egg-laying machine. They manure the garden with fecal drop- 
lets and feed the larve with their mother’s eggs, while they themselves 

feed on the bromatia meanwhile developed on the hyphe. A few days 
later the workers start to extend the formicary; they also break through 
the surface of the soil and return with new material for the fungus 
garden. In the meantime, the bromatia have become so abundant that 
they can be fed to the larva. Huber also observed that the founding of a 
___ new colony by a queen is often unnecessary, because fertile females of Atta 
_ sexdens are readily adopted by strange workers of their own species, thus 
adding to the strength of existing formicaries. 
_-___'The systematic position of the fungi grown by the Attini is still dis- 

puted. A. Moller is apparently the only botanist to have made a special 
point of studying this problem. His attempts, however, to raise any 
fruiting form from mycelial cultures started with portions of the fungus 
gardens of ants were unsuccessful. But he found in four instances an 
agaricine mushroom, which he called Rozites gongylophora, growing on 
extinct or abandoned Acromyrmezx nests. From the basidiospores of this 
plant he succeeded in raising a mycelium resembling in all respects that of 
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the ant-gardens. Three of the species of Acromyrmez did not hesitate to 
eat portions of this mycelium and also of the pileus and stem of the 
Rozites.. Méller therefore identified the fungus grown by Acromyrmex 
with his Rozites gongylophora and in this he has been followed by most 
other investigators. Wheeler (1910, pp. 327-328), however, maintains 
that Mdller’s observations are far from conclusive. He believes that the 
fungi cultivated by the ants may be more closely related to the moulds 
(Ascomycetes) than to the toadstools (Basidiomycetes). He has even 
described the peculiar fungus grown by the Texan Cyphomyrmez rimosus 
(Spinola) variety comalensis Wheeler as Tyridiomyces formicarum, 
assigning it provisionally to the Exoascaceze (Wheeler, 1907, p. 772).! 

There can be little doubt that the highly specialized fungus-growing 
behavior of the Attini must have been gradually derived from some more 
primitive fungus-eating habit. How this developed is at present a matter 
of conjecture, but it may be expected that other ants will show vestigial 
fungicolous habits. When these have been properly studied, they may, 
taken in addition with what is known of the ethology of other fungus- 
growing insects, give us a proper clue to the possible evolution of the 
complicated ethology of the Attini. 

A condition very near the primitive fungus-growing behavior is 
perhaps exemplified in the remarkable carton nests of the European 
Lasius fuliginosus (Latreille). I quote the following description from 
Donisthorpe’s recent volume on ‘ British Ants’ (1915, p. 193) 2 

These nests are often very large, having the appearance of a huge sponge, and 

consist of a number of irregular cells separated from each other by thin carton walls, 

which are rather brittle and generally black in color, but sometimes light brown, 
according to the amount and the color of the earth used in their construction. | The 

carton contains a quantity of a fungus which was named Septosporium myrmecophilum 
by Fresenius (1852, p. 49, Pl. v1, figs. 29-31). Saccardo (1886, p. 538) describes it as 

Macrosporium myrmecophilum, but considered it might be identical with Cladotrichum, 
and Lagerheim (1900) came to the conclusion that it was really a Cladotrichum, 
called it C. myrmecophilum. I supplied Dr. Jessie Baylis Elliot of the Birmingham 

zg 

1s zzini has also given dooripteee of fungi taken from the gardens of various Attini in Argen- 
tina. He 

- 

formicarum Bpegaasini (1899, p. 352) is probably the sterile form of one of the Xylariacee. Both chase 

known affinities. Prof. Wheeler has kindly sent to me for publication the following extract from a letter 
written by Mr. Carlos Bruch, dated La Plata, Argentina, July 16, 1921: “ You will, no doubt, be inter- 
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sity with various samples of D. fuliginosa carton, and she has proved, by mak- 
ere eet © emanies 8 Cladeaporive, and 9 showkd be 

myrmecophilum (J. B. Elliot, 1915, p. 138, Pl. vit, figs.. 1-4). 

e “ rais n d’étre” of this fungus is probably twofold; the hyphz may act as food 
he ants and their brood—it forms a delicate bluish mould on the walls of the cells 

# the microscope it may be seen to have been bitten off by the ants—and the 
Beeeeanvivengibes the walls of the nest. The ants most probably cultivate 

gus intentionally, Oi one ae a ae a nests, but it 

st of Lasius fuliginosus contributes to the diet of the ants, but 
sthorpe remarks that “the great difficulty experienced in rearing 

ginosa larve in captivity—when no carton is present—would seem 
1ow that the fungus is necessary as food, though the ants feed on 
substances as well.” Adlerz (1913, p. 63) and Donisthorpe (1915, 
have shown that Lasius umbratus (Nylander) also builds carton 

with inner walls covered by the hyphx of a fungus. Dr. J. B. 
; (1915, pp. 139 and 142, Pl. u, figs. 5-10) described the hyphe 
din one of these nests in England as a variety myrmecophilum of 

mi: pithyophilum (Wallrich), a fungus which is usually found in 
: P iiperficial patches of mycelium on the leaves of pines, firs, and 

1 

____ According to Dr. J. B. Elliott (1915, p. 142), the species of fungus 
associated with the carton of Lasius fuliginosus is always the same, which 

» holds true in the case of L. umbratus. “Since the fungus exists in 
- carton as a pure culture, all ‘foreign’ fungi are doubtless ‘weeded’ 
|, as in the fungus gardens of the white ants and the leaf-cutting ants, 

_ for many varieties of fungus spores must be introduced into the nests 
3 by the passing of insects in and out.”’ 
_____ It seems likely that certain, at least, of the many tropical ants which 
_ construct nests either of carton or of more loosely agglutinated plant- 

_ fibres, will eventually show similar associations with fungi. Farqu- 
 harson (1914), in Southern Nigeria, several times found fungous hyphe 

growing on the aérial shelters composed of chewed wood and built over 
coccids by a species of Crematogaster. But it is very doubtful whether 
the ants had anything to do with this fungus. Perkins suggested that 
the mycelium in this case may merely have grown on the excreta of the 

_ eoccids or even on the scale insects themselves. The roughly woven 

a. 'These fungi from the neste of Lasius fuligi and L. umbrat ll conidia-bearing or sterile a lia of np els cog iginoaus umbratus are all conidia or 
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nests of the African Macromischoides aculeatus (Mayr) are frequent on 
leaves in the forest. They have been described by Santschi as lined with 
a mycelium bearing fructifications. Prof. Wheeler’s examination of 
nests of this species (p. 190) argues for the probability that this fungus 
has no relation with the ants, being but one of the many fungi which in 
the moist tropical forest grow over dead vegetable matter. Chromo- 
sporium formicarum Ferdinandsen and Winge (1908, p. 21, Pl. 1, fig. 11) 
is another imperfect fungus found by Raunkizr on the island of St. 
John, West Indies. Its brown-yellow conidia covered the wallsof gal- 
leries in a decaying log occupied by unidentified ants. The writers as- 
sume that the ants feed on these conidia, but this will need actual con- 

firmation. 

A few words may be said about the peculiar fungi found growing on 
the inner walls of the myrmecodomatia of certain ant-plants. Miehe 
(1911b, pp. 331-341) made the interesting discovery that some of the 
galleries in the pseudobulbs of the Javanese Myrmecodia tuberosa and 
Hydnophytum montanum are lined with mycelium. This is found only 
in tubers inhabited by ants; the free tips of the hyphe are evidently 
bitten off by these insects and in some places the sods of mycelium are 
trimmed to an equal level. Miehe believes that the fungus grows on the 
excrement of the ants, but he evidently discards the idea that the insects 
feed on it. If they éut the hyphe down, it is merely, he thinks, because 
too thick a carpet would soon obstruct the galleries of the formicary. 
He thus regards the fungus as a mere intruder of no use to the ants. The 
presence of fungi inside myrmecodomatia seems to be very general, 
since Prof. Bailey found a more or less luxuriant growth inside the cavi- 
ties of all the myrmecophytes of which he could obtain suitable material 
(See Part V). The mycelia are sporadically distributed in most cases, 
but their aérial portions show unmistakable evidences of having been 
cropped by the ants. In one of the species of Plectronia (P. Laurentii) 
and in the Cuviere there are dense mats of delicate, white hyphae, which 
remind one forcibly of the “ambrosia” cultivated by certain wood-boring 
beetles and gall-midges, of which I shall have more to say below. Ina 
recent paper, Bailey (1920) fully discusses the question whether the 
mycelia of the myrmecophytes are eaten by the ants and whether they 
are cultivated by them or are merely adventitious. 

The pellets in the infrabuccal pockets of ants inhabiting myrmeco- 
phytes usually contain numerous spores and also fragments of hyphze 
which appear to have been removed from the walls of the domatia. This 
might be considered as indicating that the ants feed to a greater or less 
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extent upon the fungi. But the evidence appears much less con- 
elusive when viewed in the light of Bailey’s discovery that the infra- 

buccal pellets of almost all ants tend to contain spores and fragments of 
: This is as true of the entomophagous Ponerine and Pseudo- 
myrmin as of the more or less omnivorous Myrmicine, Dolichoderine, 
and Formicine; of ants of temperate as of tropical regions; and of 

__ species which nest in the ground or in carton or silk domatia as of those 
__ which live in decaying plant tissue. On the other hand, such-is not the 
ease with the crops and stomachs of imaginal ants. If any of the ants 

actually feed upon fungi, they must triturate the spores and mycelia, or 
compress them, and drain off the liquid or semi-liquid contents. Under 
such circumstances, one would expect to find torn or ruptured spores 
and finely divided fragments of hyphe in the infrabuccal cavity. This 

was not so, however, in any of the pellets analyzed by Bailey; the spores 
and fungus filaments were intact and still retained their protoplasmic 
contents. All the evidence at hand favors Janet’s (1896, p. 15; 1899) 
contention that the function of the infrabuccal pocket is to serve as a 
receptacle for food-residues and detritus. Bailey therefore concludes that, 
though many ants are closely associated with fungi, there is no sufficient 
proof that any ot the Formicide, other than the Attini, are fungivorous. 
The cropping of the hyphe which cover the inner walls of myrmeco- 
phytes does not indicate necessarily that these fungi are eaten by ants. 

In most myrmecodomatia the growth and sporadic distribution of the 
hyphez suggest that the mycelia are purely adventitious. Only in the 
case of the localized luxuriant growths of “ambrosia” in Cuviera and 
Plectronia Laurentii are there indications that the ants may actually 
be fungus-farmers; the mycelia appear to be more or less pure cultures: 
and are closely associated with the detritus of the ant colonies. Yet it is 
by no means certain that even these results are not obtained quite un- 
intentionally on the part of the ants. The environmental conditions 
within the myrmecophytes undoubtedly facilitate the growth of fungi 
which must be kept within bounds by a constant cropping of the mycelia 
or they might interfere with the activities of the insects. Unless all 
fungi are equally resistant to continued cropping and react similarly in 

the peculiar conditions within the domatia, certain species will tend to 
become dominant. Should a particular form gain the upper hand and 
grow actively, it would probably be transferred to new nests by the 
queens, since the infrabuceal pockets of imagines almost invariably 
contain fragments of hyphz or spores. Thus “pure cultures’’ of fungi 
may have been brought about through the activities of the ants, but 
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quite incidentally and without utilitarian purpose on the part of the 
insects. Such considerations are certainly of great interest in a discus- 
sion of the probable origin of the remarkable fungus-growing and fungus- 
feeding habits of the highly specialized Attini. If mats of hyphe grow- 
ing in particular luxuriance on the detritus (pellets, feces, ete.) of the 
colony were found by the ants to be edible, it would be a comparatively 
simple matter for these insects to increase the volume of their primitive 
fungus gardens by adding extraneous material, such as insect excrement 
or vegetable débris, to the original compost. 

The systematic affinities of the fungi found flourishing on the inner 
walls of myrmecophytes have not been investigated. They probably 
represent imperfect forms of some of the higher Ascomycetes. 

It is interesting to compare the fungus-growing behavior of the 
Formicide with like activities of other insects. Such are known at 
present to exist among the termites, or Isoptera, certain wood-boring 
beetles of the families Scolytide and Lymexylonide, and a number of 
gall-making Cecidomyide. 

That certain termites cultivate mushrooms in their nests was known 
long before similar observations were made with regard to ants, fungus 
gardens of the former having been accurately described in 1781 by 
Smeathman in his celebrated ‘Account of the Termites.’ Yet the true 
meaning of these gardens was not realized till after the fungicolous 
Formicide had been more fully investigated. Even at present, many 

aspects in the behavior of fungus-growing termites, such as the manner 

in which they feed on the mushroom and the origin of fungus gardens in 

their new nests, are still obscure. So much is certain — that their 
fungus-growing behavior differs from that of the Attini in several im- 
portant particulars as summarized by Wheeler (1907, pp. 784-785). 

In the first place the termites use their own excrement as a substratum, moulding 

it into the form of a sponge containing numerous habitable chambers and 
galleries. This substance is, of course, much harder and more compact than the com- 

minuted leaves, ete., employed by the Attini. Second, the fungus grown on this sub- 

stratum forms bromatia (the spherules or oidial heads) of a very different type from 
those found in the gardens of the Attini. And third, the termites that are in the 

habit of growing fungi are not exclusively mycetophagous like the Attini, but subsist 

also and probably very largely on dead wood, twigs and leaves. 

According to Bugnion (1914a, p. 171), the larve and the royal pair 

alone are nursed with the bromatia of the fungus, while the adult workers 

and soldiers feed directly on vegetable fibres and cells. It may further be 
mentioned that the fungus-growing habit is by no means general in the 
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_ order Isoptera, but is restricted to certain paleotropical genera, such as 
 Microtermes Wasmann and Termes Linnzus, which are regarded as the 
most specialized members of the group. As in the case of the fungus 

of the Attini, the identity of the fungi grown by the termites is 
_ far from being known beyond question. The fungous sponges found in 
_ the termitaria are evidently imperfect forms of higher mushrooms, which 

have been ascribed to certain Basidiomycetes (Agaricaceew) by Holter- 
3 oe (1899), Doflein (1905b), and Petch (1906). 

The so-called ‘“‘ambrosia beetles’’ are all wood-boring Coleoptera 
whose larvee do not feed directly on the fibres of the wood but on the 
- bromatia of a fungus which the adults cultivate on the walls of their 

___ galleries. The best-known of these are certain Scolytide, which further- 
- more resemble ants and termites and differ from most other Coleoptera in 
_ that the adult beetles live in societies and care for and feed their larve. 
Perhaps the most interesting points in this case are that, so far as known, 

_ the food of each species of fungus-growing scolytid is limited to a certain 
"ind of ambrosia and only the most closely related species have the same 

food fungus; also that the origin and further growth of the fungus is 
entirely under the control of the beetle. When the mother beetle leaves 
the old burrow to excavate new brood galleries, wherein to deposit her 
eggs, she transports with her the germs of the ambrosia fungus. Stroh- 
meyer (1911) discovered lumps of mycelium adhering to the dense 

____ brushes of hair found on the head of the females of certain exotic Scolyti- 
_ dw, these brushes being totally absent in the males; he believes that the 
fungus is transferred in this manner to the new burrows. In other am- 
brosia Scolytide, however, the females show none of these hair brushes, 
so that the fungus must be carried in some other way. According to 

Neger (1908a-d) the conidia of certain of these mushrooms form a 
mucilaginous mass which adheres readily to any part of an insect pas- 
‘sing over it. In some cases part of the bromatia is preserved in the 
digestive tract of the adult beetle, and voided in the new burrow 

(Schneider-Orelli, 1913). The ethology of another wood-boring beetle, 

the European Hylecetus dermestoides (Linneus), one of the Lymexy- 
lonidw, has been studied by Neger (1908a-d, 19096, and 1914) and more 
in detail by Germer (1912). These investigators have found that the 
larva, which burrows in dead tree stumps, never feeds on the wood itself. 
The walls of its galleries are overgrown with a mycelium producing 
globular bromatia and thick-walled spores, which are cropped off by the 
larva together with some of the hyphw. Since the femele of Hylecetus 

lays her eggs on the bark of stumps and dies shortly after oviposition, 
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it is rather difficult to understand how the fungus in this case enters the 
larval burrows. 

The ambrosia fungi of beetles are evidently very different from the 
mushrooms cultivated by ants and termites. According to Neger (19095, 
1914) and Beauverie (1910a-b), they belong to the Ascomycetes; the 
former has described the mushroom from the galleries of Hylecetus as 
Endomyces hyleceti and it is possible that the ambrosia fungi of the Scoly- 
tide are also related to the same genus. 

_ The discovery that ambrosia fungi, similar to those cultivated by 
wood-boring beetles, grow inside the galls produced by certain gall- 
midges (Itonidide, formerly called Cecidomyide#), was made by Bac- 
carini (1893). He found that the galls formed by Asphondylia spinosa 
Riibsaamen on the flower buds of Capparis spinosa Linnzus always con- 
tain a mycelium. A few mycozoocecidia—as Beccarini proposed calling 
them—have since been recorded in Europe, all being produced by 
species of the genus Asphondylia. Neger (1908d, 1909a, 19106, and 
191la), who made extensive studies of these galls, found that the infee- 
tions are by no means accidental, nor due to a parasitic or saprophytic 
fungus, and that the larve of the gall-midge feed on the mycelium. 
The spores are probably deposited on the plant by the female Asphon- 
dylia, together with the egg. Neger also recognized the great similarity 
between the fungi found in these galls and the ‘‘ambrosia” cultivated by 
certain Scolytide. He therefore proposed the term “‘ambrosia-galls’’ 
for all cecidia normally containing hyphz of mushrooms. In a number of 
cases artificial cultures could be obtained from these fungi, which, it 
was thus shown, belong to species of Macrophoma (Ascomycetes) not 
yet found outside the galls. 

Many of the foregoing details have been taken from Wheeler’s 
‘Fungus-growing Ants of North America’ (1907), which gives a complete 
review of the fungus-growing behavior not only of ants but also of 
termites and ambrosia beetles. The reader is referred to this important 
paper for additional information on the subject. 

Fungous Parasites of Ants 

In the following account of the fungi which parasitize ants, I have 
left aside the endozoic Sporozoa and Schizomycetes, some of which are 
important agents of bacterial infections of caterpillars, bees, locusts, etc., 
but are not known or have not been studied among ants. Six families of 
true fungi, namely the Entomophthoracee, the Hypocreacex, the 

Laboulbeniacee, the Mucedinacee, the Stilbacee, and the Dematiacez, 
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contain forms which attack living insects. In some other groups, such 
as the Saprolegniacez and the Pythiacew, certain species are commonly 
met with on dead insects; these are, however, mere saprophytes and 
cannot be properly included among the entomogenous fungi. 

____ From the data collected in this chapter, it is evident that ants are 
remarkably i immune from the attacks of parasitic fungi; only a few 

species of such ant parasites are known and these are rarely encountered. 
This i is the more surprising since ants exist everywhere in great abund- 
ance and have probably been collected and studied in larger numbers 
than any other group of insects. 
At first sight ants would seem to be particularly favorable hosts for such parasites 

__ since these insects are in the habit of huddling together in masses in warm subter- 
ranean galleries, where the fungi might be supposed to develop luxuriantly and trans- 

___ mit their spores from ant to ant with great facility. Further consideration of the 

matter, however, leads to the conclusion that other habits of the ants must, in all 

____ probability, tend to suppress or render impossible the development of the fungi, 
-__ except under unusual conditions. All ants devote a great deal of time and attention to 
___ leaning their own integument and that of their nestmates. They are, indeed, forever 

combing and scraping the surfaces of their bodies with their tongues and strigils, so 
_ that fungi must find it difficult to gain a precarious foothold in their nests, to say 
___ nothing of an opportunity to proliferate. And even on the rare occasions, when this 
happens, important organs like the mandibles, antennz, labium, maxilla, palpi and 

eyes are kept scrupulously free from parasitic growth. (Wheeler, 1910a, p. 85.) 

The ENTroMoPpHTHORACE® constitute part of the very extensive 
class of alga-like fungi or Phycomycetes. By far the majority of the 
species of this family parasitize living arthropods, though a few genera 
grow on living or dead plants. ‘They are distinguished by the produc- 
tion of numerous hyphe of large diameter and fatty contents, which, in 
the insect forms, ultimately emerge from the host in white masses of 
characteristic appearance and produce at their extremities large conidial 
spores which are violently discharged into the air and propagate the 
disease. The common house-fly fungus is perhaps the most familiar 
example of the kind, and no one can have failed to notice the affected 
flies in autumn or late summer adhering to looking-glasses or window- 
panes surrounded by a smoky halo of discharged conidia. In addition 
to these conidia the propagation of the fungus, after long periods of rest, 
may be provided for by the formation of thick-walled resting spores 
adapted to withstand successfully the most unfavorable conditions. 
These resting spores, which may be either sexual (zygospores), or asexual 
(azygospores), finally germinate and produce conidia that are discharged 
in the usual fashion and serve to infect fresh hosts.’’ (Thaxter, 1888, 
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p. 136.) The parasitic forms in this family usually attack soft-hodied 
insects, such as flies, caterpillars, moths, butterflies, aphids, ete.; the 
infection results from contact with a conidial spore, which, adhering’ to 
the host, enters its body by means of a hypha of germination. These 
fungi have never been observed on ants, perhaps because they have not 
been properly looked for, though it is quite possible that the heavy, 
chitinous integument and the customary cleanliness of ants protects 
them against infection by such parasites. 

The Hypocreace® belong to the class Ascomycetes, and among 
them several species of Cordyceps afford “‘by far the most conspicuous 
examples of entomogenous plants, many of which are of large size, or 
brightly colored” (Thaxter, 1888, p. 135). In this case, the polycellular 
mycelium pervades the tissues of the host, which is rapidly killed, and 
often produces asexual spores or conidia, borne on external hyphx 
variously agglutinated or united. In this imperfect, more common con- 
dition, they are often described under the generic designation of 
“Tsaria” and are then placed, together with other similar imperfect 
fungi, in the family Stilbaceew. The mycelium finally produces out- 
side the body of the insect a boll-shaped or club-like organ or fructifi- 
cation, carried on a stalk sometimes several inches in length. The 
swollen portion of this external stroma bears numerous ascocarps or 
perithecia containing the spores, which are formed within elongate cells, 
the asci. As many as eleven species of Cordyceps have been described 
from ants, but some of these are very imperfectly known; especially with 
regard to the structure of the asci and spores, so that they are much in 
need of further study. Furthermore, all Cordyceps seem to be little or 
not particular in the choice of their host, the same species often growing 
indifferently on insects of several orders. 

Corpyceps FF. Fries 
Cordyceps ¥.. Frves, 1818, ‘Observ. Mycol. Flor, Suec.,’ p. 316. 

Cordyceps australis (Spegazzini) 

Cordyceps unilateralis subspecies australis SpeGazzin1, 1881, An. Soc. Cientif. Argen- 
tina, XII, p. 80 (of separate). 

Cordyceps australis Saccarpo, 1883, ‘Syll. Fungorum, Pyrenomyc.,’ I, p. 571. 

SreGazzini, 1889, Bol. Ac. Nac. Ciencias Cérdoba, XI, p. 536. M. C. 

Cooke, 1892, ‘Vegetable Wasps and Plant Worms,’ p. 34. Massex, 1895, Ann. 
of Botany, LX, p. 15; 1898, Revue Mycologique, XX, p. 86: A. M6.LiER, 1901, 

‘Phycom. u. Ascom., Unters. aus Brasilien,’ p. 218, Pl. v1, figs. 92 and 93. 
Cordiceps australis P. Henninas, 1902, Hedwigia, XLI, p. 10. 
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This species seems to be rather common in southern Brazil, where it _ 
y discovered near Apiahy on Pachycondyla striata Smith by 

snd later seen three times on the same species of ant at 
u by A. Mdller. It has also been found in southern Brazil on 

ae Cordyceps japonensis Hara 

ep ee Hara, 1914, Botan. Magazine, Tokyo, XXVIII, pp. 348 and 

lino, Kakumuno-ga-hara (K. Hara Coll.) ; growing on an unidenti- 
t, to judge from the description, a species of Camponotus. 

Cordyceps formisivora (Schroeter) 

Enter Ricction: 1895, ‘Syll. Fungorum,’ X1, p. 366. 

Growing from the thorax of Camponotus ligniperdus (Latreille) 
on the Warthaberg, Frankenstein, Silesia (Schroeter Coll.). 

at Cordyceps Lloydii Fawcett 

. eiecajoane Lloydii Fawcert, 1886, Ann. Mag. Nat. Hist., (5) XVIII, p. 316, fig. 
ee Ms -Saccarpvo, 1891, ‘Syll. Fungorum,’ IX, p. 1000. M. C. Cooxer, 1892, ‘Vege- 

table Wasps and Plant Worms,’ p. 36, fig. 9. Masser, 1895, Ann. of Botany, 
___—*UEX, p. 20; 1898, Revue Mycologique, XX, p. 90.. C. G. Lioyp, 1919 (June), 
__—_- Myeologieal Notes, No. 59, p. 856, fig. 1437. 

___._ This fungus was originally described from a specimen growing on 
3 Bediimates abdominalis (Fabricius), =C. atriceps (F. Smith), and 
_ found on the banks of the Puruni River, British Guiana (G. A. Lloyd 
 Goll.). ©. G. Lloyd has recently recorded it from Uganda, where it 
__was obtained by W. Gowdey, growing on a dead worker of Paltothyreus 
__ tarsatus (Fabricius) attached by means of its mandibles to the stalk of a 

plant: “The fungus is a very minute, white club with a small capitate 
head and seems to agree very well with the original figure.”” To judge 

from C. G. Lloyd’s photographs, this parasite is very different from the 
_Cordyceps commonly found in the Belgian Congo on the same ant, 
 Paltothyreus, and referred below to C. myrmecophila (Cesati). 
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Cordyceps myrmecophila (Cesati) . 

Hypocrea (Cordyceps) myrmecophila Cersait, 1846, in Klotzsch, ‘Herb. Mycol., 
Centuria XI, cura L, Gravenhorst,’ No. 1033 (exsiceata with description), D. vy. 

ScHLECHTENDAL, 1846, Botan. Zeitung, IV. p.877. | Cesati, 1855, ibid., XIII, 
p. 75. 

Campylothecium myrmecophilum Cesati, 1846, in Klotzsch, ‘Herb. Mycol., Centuria 
XI,’ No. 1033. 

Hypocrea myrmecophila BERKELEY AND Broome, 1851, Ann. Mag. Nat. Hist., (2) 
VII, p. 186. 

Cordyceps myrmecophila Cesati, 1858, in Klotzsch, ‘Herb. Mycol., Ed. Nov., Centuria 

VIII, cura L. Rabenhorst,’ No, 719 (exsiccata with dencriptiod. D. v. ScuLecu- 
TENDAL, 1858, Botan. Zeitung, XVI, p. 302. M. J. Berxe ey, 1860, ‘Outlines of 

British Fungology,’ p. 382. W. NyLanper, 1869, Notis. Sallsk. pro Fauna et 

Flora Fenn. Férhandl., X, p. 88, Pl. 1, figs. 4a-d (separate in 1868). Sac- 
caRDO, 1883, ‘Syll. Fungorum, Pyrenomyc.,’ II, p. 566. G. Masser, 1886, 

Grevillea, XV, No. 73, p. 2. M. C. Cooke, 1892, ‘Vegetable Wasps and Plant 

Worms,’ p. 31, fig. 6. Masser, 1895, Ann. of Botany, LX, p. 14; 1898, Revue 

Mycologique, XX, p. 85. Rapensorst, WinTER AND PazscuKe, 1890, ‘Fungi 
Europxi,’ No. 3649 (exsiccata). F. J. Seaver, 1910, ‘North American Flora,’ 
III, pt. 1, p. 54. Srrrz, 1911, Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08), 
III, p. 377, footnote. C. Rea, 1914, Trans. Brit. Mycol. Soc., IV, pt. 2, (1913), 
pp. 199, 203, and 213. 

Cordyceps (Entomogena) myrmecophila Cesa1i, 1861, Commentario della Soe. Critto- 

gamol. Italiana, I, No. 2, p. 61, Pl. rv, figs. II, 1-4. 

Torrubia myrmecophila M. C. Cooke, 1871, ‘Handbook of British Fungi,’ II, p. 771. 
PHILLIPS AND PLowriGut, 1875, Grevillea, III, p. 126. 

Cordiceps myrmecophila P. HenninGs, 1904, Hedwigia, XLIII, 4, p. 248. Srrrz, 

1916, Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11, I, p. 371. 

This is the most frequently observed fungous parasite of ants, being 
recorded from the tropical and temperate parts of both hemispheres and 
attacking many kinds of insects besides ants. It was discovered by 
Cesati in 1846, at Brescia, in Lombardy, Italy, some three hundred 
individuals of the same nest being infested by the fungus'; the species of 
ant was not recorded at the time, but W. Nylander in 1869 identified 
Cesati’s specimens—from Klotzsch’ exsiccata—as Formica fusca Lin- 
neus. W. Nylander mentions it also as occurring in Finland (Jalguba 
on Lake Onega; A. Kuhllhem Coll.), growing out of the anterior part of 
the pronotum of Formica rufa Linneus. It was again noted by Hennings 
from Brazil (Rio Jurué, Juru4-Miry; E. Ule Coll.) on Dinoponera grandis 
(Guérin). _ 

In tropical Africa it seems to show a predilection for the common 
large ponerine ant, Paltothyreus tarsatus (Fabricius). Stitz (1911, p. 

1'*Ce fut un cimetiére de fourmis tout entier qui se parait de cette jolie Sphériacée.”” (Cesati, 1855, 
p. 75.) 
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it species collected by Grauer in the forest near Kindu, Belgian 
and Schubotz also found it on the same ant in the Ubangi 

et. It is by no means rare, from my own experience and that of 
rs ee and Chapin, to find dead specimens of Paltothyreus tar- 
See eteched with their closed mandibles to a leaf, a grass-stalk, or 
t k, several inches or a few feet above the ground, while a long-stalked 

yceps protrudes from the body. Though this position is often ob- 

eC Rsiaats that die from fungous diseases, it isnevertheless remarkable 
s case since Paltothyreus is a predaceous, strictly terrestrial ant, not 
n to climb the vegetation normally. The stroma of the fungus 
‘out of the side of the thorax, as a rule between one of the coxal 

i It is a slender stalk, 2 cm. or more long, and ends in a 
fructification bearing the ascocarps. More rarely two such 

pus stroma are borne by the same ant. 

Cordyceps proliferans (P. Hennings) 

1 proliferans P. Henninos, 1904, Hedwigia, XLIII, 4, p. 248, Pl. rv, figs. 6 

pn (Guérin) (E. Ule Coll.). 

Cordyceps Ridleyi Massee 
Cordycep: Ridleyi Massee, 1899, Bull. Misc. Inform. Bot. Gard. Kew, Nos. 153- 

154, p. 173. Saccarpo anp Sypow, 1902, ‘Syll. Fungorum,’ XVI, p. 613. 
_ Curr, 1921, The Gardens’ Bull., Straits Settlements, IT, p. 326. 

ere Found in Selangor, Malay Federated States (Ridley Coll.), spring- 
ing in considerable numbers from the head, thorax, abdomen, and legs 

_ of an unidentified ant; some imperfect stromata also on the antenne. 
_ Thisis a small fungus, the stromata being 3 to 4 mm. high. According to 
= ie (1921) the host is “‘ Formica gigas.’”! 

= Cordyceps Sherringii Massee 
a eae Sherringii Massre, 1891, Ann. of Botany, V, p. 510, figs. 2-6 (on p. 509). 
‘a - -M.C. Cooxe, 1891, Grevillea, Xx, No. 94, p. 39. Massee, 1892, Bot. Centralbl., 

LI, p. 334: 1895, Ann. of Botany, IX, p. 27; 1899, Revue Mycologique, XXI, 
/ +p. I, Pl. cuxxxm, figs. 5-9. 

__ Cordyceps Speeringii M. C. Cooxe, 1891, Grevillea, XX, p. 15. 
_ Cordyceps Sheeringii M. C. Cooxe, 1892, ‘Vegetable Wasps and Plant Worms,’ p. 35, 

fig. 8. Saccarpo, 1895, ‘Syll. Fungorum,’ XI, p. 366. 

‘Probably Camponotus (Dinomyrmez) gigas (Latreille). 
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Grenada, West Indies (Sherring Coll.). 
“Gregarious on an ant, springing from various parts of the body, 

most firmly attached to the frond of a fern by a dense mass of pale 
ochraceous mycelium.” 

Aste IN 

Tay) 

Fig. 77. Cordyceps subdiscoidea (P. Hennings) growing on Camponotus (Myrmothriz) abdominalis 
(Fabricius), at Kalacoon, Bartica District, British Guiana: a, natural size; b, X 10. 

Cordyceps subdiscoidea (P. Hennings) 

Cordiceps subdiscoidea P. Henntncs, 1902, Hedwigia, XLI, p. 168. 
Cord yceps subdiscoidea P. anv D. Saccarpo, 1905, ‘Syll. Fungorum,’ XVIII, p. 825. 

This curious fungus was described from the confluence of the Para 

and Surinam Rivers, Dutch Guiana, on the thorax of an unidentified ant 

(J. Michaélis Coll.). Prof. Wm. M. Wheeler has recently found at 
Kalacoon, British Guiana, a beautiful specimen which I refer provi- 
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jus), fixed on a leaf of a low bush in the forest near the Tropical 
Station of the New York Zoological Society. 

a Cordyceps subunilateralis (P. Hennings) 
Cordiceps subunilatrais P. Henninos, 1902, Hedwigia, XLI, p. 168; 1904, Nerthus, 

PL. 1, fig. 9. 
E> Condyeope subunilateralis P. anv D. Saccarvo, 1905, ‘Syll. Fungorum,’ XVII, p. 
3 826. 

3 From the confluence of the Paraand Surinam Rivers, Dutch Guiana, 
__ on the thorax of an unidentified ant (J. Michaélis Coll.). 

. Cordyceps unilateralis (L. and C. Tulasne) 

3 Torrubia unilateralis L. anv C. TuLasne, 1865, ‘Selecta Fung. Carpologia,’ III, p. 

18, PI. I, figs. 3-4. Berxetey anv Cooke, 1876, Journ. Linn. Soc. London, 

; _ Botany, XV, p. 394. 
= arene unilateralis Saccarpo, 1883, ‘Syll. Fungorum, Pyrenomyc.,’ II, p. 570. 
= Fawcett, 1886, Ann. Mag. Nat. Hist., (5) XVIII, p. 317. Tuaxrer, 1891, 

Botan. Gazette, XVI, p. 203. M. C. Cooxe, 1892, ‘Vegetable Wasps and Plant 
Worms,’ p. 33, fig. 7. Masser, 1895, Ann. of Botany, IX, p. 15; 1898, Revue 

Mycologique, XX, p. 86. Specazztnt, 1912, An. Mus. Nac. Hist. Nat. Buenos 

Aires. XXIII, p. 76. 

This is a rather generally distributed parasite of ants, andit attacks 
other insects too. Originally described from Brazil on Atta cephalotes 
(Linnzeus), it was again found there on the same ant by Traille.' Fawcett 
records it on Camponotus abdominalis (Fabricius), =atriceps (Smith), 
also from Brazil, and on Echinopla melanarctos Smith and Polyrhachis 
merops Smith, both collected by A. R. Wallace at Tondano, a village in 
the island of Celebes. Thaxter found it in North America on an ant 
which was not further specified at the time, but is, according to Prof. 
Wheeler’s identification, Camponotus herculeanus (Linnzus) subspecies 
pennsylvanicus (De Geer) from North Carolina? Finally, Spegazzini 
mentions it from an unidentified ant found at Puerto Le6én, Misiones, 

Argentina. 
* The external part of this Cordyceps consists of a black, very slender, 

thread-like stroma, 13 to 20 mm. long and ‘d to 4 mm. thick at the base, 

onaepen gh ce gg AL be pte dl R. Inda (1907, p. 4, fig. 2) on a leaf-cutting attine ant ‘An 
form Cuarnava 

hAeeording to information given by Prof. Wheeler, there are also in Prof. Thaxter's collec- 
Cordycepa on Camponotus herculeanus subspecies pen penneyleanicus variety noveboracen- 

ais (Fitch) from Maine, ae C. abdominalis (Fabricius) from Trinidad. An unidentified Cordyceps 
has also been mentioned on peter ae sexquttatus from Brazil by Fawcett (1886, p. 317). 
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Fig. 78. Cordyceps unilateralis variety javanica F. v. Hohnel, growing on Camponotus ies, near 
Batavia, Java: a, ant with complete fungus, X 5.5; _}, a of asci, X 7; ¢, longi’ sec- 
tion of capitulum showing perithecia, X 30 (after v. Héhnel, 1909.) 

feebly bent about or above the middle of its length, where it bears on 
one side the perithecia fused into a subglobose or hemispherical head, 
1 to 2mm. in diameter, with rosette-like protuberances. 

Cordyceps unilateralis variety javanica F. v. Héhnel 

Cordyceps unilateralis variety javanica F. v. HOunex, 1909, Sitzb. Ak. Wiss. Wien, 

math. naturw. KI., CX VIII, Abt. 1, p. 305, PL, figs. a-h. Saccarpo AnD TROTTER, 
1913, ‘Syll. Fungorum,’ XXII, p. 512. 

The stroma of this fungus (Fig. 78 a-c) was growing out between the 
head and thorax of an unidentified ant, probably, to judge from the 
drawing, a species of Camponotus, collected near Batavia, Java, by van 
Rozenburg. 

ers 
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Fig. 79. Isaria myrmicide C. G. Lloyd, growing on Pachycondyla striata F. Smith, at Tijuca, in the 
vicinity of Rio de Janeiro, Brazil: a, natural size; b, X 7. 
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Isaria myrmicide C. G. Lloyd 
Tsaria myrmicide C. G, Luoyp, 1920, Mycological Notes, No. 62, p. 915, Pl. CXLIT, 

figs. 1636 and -1637. 

The above name is given by C. G. Lloyd to a parasite found in 
Brazil by J. Rick on an unidentified ant; his figure evidently represents 
the petiole and gaster of a ponerine, perhaps of the same speciesof Pachy- 
condyla mentioned below as host of this fungus. The brief description 
reads as follows: “This is not a Cordyceps as would appear from the 
photograph but an Jsaria which is only named for convenience in the 
museum. Our figure (Fig. 1636) enlarged six-fold tells all to be told about 
it. Fig. 1637 is natural size. The stem is about a centimeter long, slender 
and black. The head is cylindrical and white. Spores are ‘pip-shape,’ 
3x4" 

Fig. 79 shows a parasite of Pachycondyla striata F. Smith,' which is 
evidently Lloyd’s “‘Isaria myrmicide.”’ The drawing was made from a 
specimen in the Herbarium of the New York Botanical Garden kindly 
loaned to me by Dr. N. L. Britton and Dr. F. J. Seaver. It was obtained 
by J. N. Rose and P. G. Russell in 1915 at Pei in the vicinity of Rio de 
Janeiro, Brazil. 

Stilbum formicarum Cooke and Massee 
Stilbum formicarum Cooke AND Masser, 1889, Grevillea, XVIII, No. 85, p. 8. 

M. C. Cooke, 1892, ‘Vegetable Wasps and Plant Worms,’ p. 38, PI. 1, fig. 12. 

An undetermined species of ant, sent from Cheltenham, Victoria, 
Australia, was bearing upon its body a little Stilbum, with elongated 
slender stems, from five to eight millimeters in length, black, and flexuous, 
slightly thickened towards the base, and bearing at the apex an obovate, 
pink-colored capitulum or head, with elliptical conidia (104 long and 
3u broad). Several of these fungi occurred on the body of each dead 
insect. 

The genus Stilbum comprises imperfect fungi, usually placed in a 
family StrLBace&. Most of the species are saprophytic and only a few 
have been found on insects. It is quite possible that the Australian form 
mentioned here represents the conidial form of some ant-attacking 
Cordyceps, and I have, therefore, thought it convenient to mention it in 
connection with the Hypocreacee. 

'The ant was identified by Prof. Wheeler. 
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ghly specialized and most interesting of fungoid parasites of insects. 
ill are found growing on living arthropods exclusively. The family is 

ually included among the Ascomycetes and, even in his most recent 
ers, Thaxter sees no sufficient reason why it should not be placed in 

the ‘Pyrenomycetes. Because of their combining in some respect 
rities of the true Ascomycetes with others shown by certain Alge 

‘of the class Floridex, certain mycologists suggest that these fungi be 
_ considered as a class of themselves, for which the names Phycascomycetes 
: or Laboulbeniomycetes have been used. 
The following brief account of the Laboulbeniacez is adapted from 
R Thaxter’s admirable monographic studies of these plants and will, 
‘it is hoped, enable entomologists to recognize them without difficulty. 

Unlike the Cordyceps described above, they are inconspicuous and, when 
- examined i in situ on the host insect, appear in general like minute, usually 
_ dark-colored or yellowish bristles or bushy hairs, projecting from its 
__ ehitinous integument either singly or in pairs, more commonly scattered, 
but often densely crowded over certain areas on which they form a furry 
ee: coating. When studied with a proper magnification, the structure of a 
_ fully developed parasite corresponds to the following general scheme. 
ire (polycellular) main body, or receptacle, is fixed by means of a blackened base, 

or foot, to the integument of the host, and consists in most cases of a very small 

_ number of cells differently arranged in different genera. This receptacle gives rise 
above to certain peculiar appendages of very variable form, commonly connected 
with the production of the male sexual organs; while from the same individual, with 

few exceptions in which the plants are diacious, female organs are also variously 
__ produced from which perithecia are eventually developed. In the perithecia, which 
may arise singly or in considerable numbers from a given individual, and which are 

quite remarkable in structure, are produced the reproductive bodies or ascospores 
that are formed in asci identical in all respects with the organs thus named in other 
members of the great group of ascomycetous fungi. The ascospores thus formed 
germinate on the surface of the host to which they become attached by a blackened 

modification of their basal extremity, and, without the formation of any hyph. 
grow directly to new individuals by means of successive cell divisions, (Thaxter, 

1896, p. 198.) 

Perhaps the mot remarkable peculiarity of the Laboulbeniacee 
is their ability to thrive freely on their host without interfering much 
with its activity, inflicting little if any appreciable injury. The parasit- 
ism is external and, except in rare instances in which the foot sends into 
the body a rhizoid-like haustorium, the parasite derives its nourishment 
through a at most slight perforation of the host’s integument. Indeed, 
so feeble are the ill-effects of their parasitism that the idea has at one 

ee ‘The LABOULBENIACE or Laboulbeniales constitute by far the most 
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time been advanced these fungi be mere saprophytes, not feeding on their 
host but absorbing from the surrounding humid air such elements as are 

needed for their development (Cavara, 1899). Rick (1903), commenting 
upon the abundance of Rickia Wasmannii in some ant colonies, goes even 
a step further. ‘The animals,” he writes, ‘apparently suffer but little 
or almost not from the fungus; one finds decidedly populous colonies 
which are much attacked. Possibly the animals may even derive some 
benefit from the fungus. It is not much out of the question to think of a 
kind of symbiosis, though I cannot for the present give any further in- 
dication concerning this point. Perhaps the fungus could be of advantage 
to the ants in providing them with sugar.” 

There is, however, not the slightest proof for Rick’s surmise that the 
fungus is of any real use to its host, while there is plenty of evidence that 
the Laboulbeniacez are true parasites. ‘‘The rigid limitation of species 
of Laboulbeniales to single genera or even species, of insects, which holds 
in general throughout the group, could hardly, it would seem, be ex- 
plained on the basis of pure saprophytism; and-although, as previously 
stated, the growth of these plants is not associated with any appreciable 
injury to the host, it is nevertheless a true parasitism of a typically 
obligate type.’”’ (Thaxter, 1908, p. 223.) Moreover, the exact manner 
in which the fungus derives its food from its host is still not quite clear. 
The occurrence of a number of rhizoidal forms seems to render it certain 
that all Laboulbeniaceew feed on the juices of the insect; in the ant 
parasites, as in a majority of cases, these nutritive elements are absorbed, 
without penetration, through the sucker-like foot (Thaxter, 1908, p. 248). 
According to Cépéde (1914, p. 396), the fungus takes from the superficial 
layers of chitin certain carbohydrates which are localized there (glucose 
and glycogene). 

The greater number of Laboulbeniacee attack beetles, especially 
of the family Carabide; they are much rarer on other insects and only 
the three following species have hitherto been recorded from ants. They 
are among the smallest members of the family, not exceeding one-tenth 
of a millimeter in total length in the North American Laboulbenia formi- 
carum; the two other forms being slightly larger. 

Rickia Wasmannii Cavara 

Rickia Wasmannii Cavara, 1899, Malpighia, XIII, p. 182, Pl. vi. Riex, 1903, 

(Esterreich. Bot. Zeitschr., LILI, p. 163, fig. THaxtrer, 1902, Proc. 
American Ac. Arts Sc. Boston, XX XVIII, p.39; 1908, Mem. American Ac. Arts 

Sci. Boston, XIII, pt. 6, p. 248, Pl. xxxiv, figs. 1-13. Cirztpe anp Picarp, 
1909, Bull. Scientif. France et Belgique, XLII, p. 252. Prcarp, 1913, Bull. Soc. 
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sal found it on Myrmica levinodis Nylander, it was observed 
Rick on the same ant at several other localities in Luxemburg 

(Belle Vue), Germany (Berncastel on the 
Moselle), and Austria (Feldkirch and Garina 
in the Vorarlberg). Spegazzini mentions it 
from Italy on Myrmica scabrinodis Nylander 
(Fig. 80a-b). 

Donisthorpe (1912, p. 5; 1913, p. 96; 
1915, p. 154) mentions the discovery at Ran- 
noch, England, of a nest of Leptothorax acer- 
vorum. (Fabricius), all the ants of which 
were covered with a fungus, though quite 
alive. The specimens, unfortunately, were 
lost, but the author thinks that the fungus 
was probably a species of Laboulbeniacez. 

Fig. 81. Rickia formicicola Spegazzini, a parasitic 

fungus of Prenolepis silvestrii Emery in Argentina. 

Two mature individuals, X 300 (after Spegazzini, 

1917). 

. Rickia formicicola Spegazzini 
Rickia formicicola, 1917, SpeGazzint, An. Mus. Nac. Hist. Nat. Buenos Aires, XXIX, 

p. 665, fig. nim. 195. 

This species (Fig. 81) was found in the island of Santiago, La 
Plata, Argentina, growing on Prenolepis silvestrii Emery. 

Laboulbenia formicarum Thaxter 

Laboulbenia formicarum, 1902, Tuaxter, Proc. American Ac. Arts Sci. Boston, 
XXXVIII, p. 39; 1908, Mem. American Ac. Arts Sci, Boston, XIII, No. 6, 
p. 359, Pl. vm, figs. 14 and 15. Wueeter, 1910, Psyche, XVII, pp. 83-86. 

J. Bequaert, 1920, Bull. Brooklyn Ent. Soc., XV, p. 71. 
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This parasite (Fig. 82a-b) attacks various species of North American 
ants; strange to say, it has only been recorded thus far from the vicinity 
of Boston, where it appears to be rather common. Thaxter discovered 
it at Cambridge, Massachusetts, on Lasius niger variety americanus. 
Emery and Formica subpolita variety neogagates Emery. Wheeler found 
the same fungus infesting nearly all the nests of Lasius niger variety 
neoniger Emery, on the seashore at Ellisville, Massachusetts, and gives 
scme interesting details with regard to the ecology of the infested colonies. 

On the beach itself, which consists of a deep 

layer of pure sand, there are colonies of Formica fusca 

variety argentata Wheeler, Myrmica scabrinodis 
Nylander variety sabuleti Meinert, Tapinoma sessile 

Say and Lasius neoniger. The last is far and away 
the most abundant and its workers are of large size. 
None of the ants in this locality, including the neo- 
niger, was found to be infested with Laboulbeniacex. 
On the border of the salt meadow, however, immed- 

iately adjoining the beach, where the soil is moist, 
consisting of a mixture of rather sour, decomposing 

humus mixed with sand, and probably not infre- 

quently wetted by the spray and occasionally even 

submerged at very high water, the only ant is L. neo- 

niger, but its colonies are less populous than those on 

the beach, the workers are distinctly smaller and 
are practically all infested with the Laboulbenia. 
Passing’ over from this zone of infestation to the 
pasture land adjoining the salt meadow, the variety 

neoniger is replaced by L. niger L. variety americanus 

Fig. 82. Laboulbenia formi- Emery which is the form of the species eommonly 
carum Thaxter, a fungous parasite occurring in higher and dryer pastures and fields. - 

of various North American ants None of the workers of this form, which lacks on the 
posi: mag eg ie scapes and legs the erect hairs so conspicuous in the 

variety neoniger, was found to be infested with the 

fungus. It would seem, therefore, that while neoniger, unlike any of the other ants, 
is able to exist in a depauperate condition in the damp, sour soil at the edges of salt 
meadows, it does so only at the risk of becoming infested with Laboulbenia formicarum. 

Indeed, the infestation of the ants in this strip of littoral at Ellisville is often so execes- 

sive that they resemble hedgehogs, fairly bristling with tufts of the fungus. (Wheeler, 

1910a, p. 84.) 

Though Laboulbenia formicarum may occur on all parts of its host, 
it appears from Wheeler’s observations that it grows most abundantly on 
the abdomen, middle and hind femora and tibia, and posterior portions 
of the head. The thorax and cox, as a rule, are entirely free from the — 
fungus; the clypeus and gula are generally free, and this seems to be in- 
variably the case with the mandibles, antennal funiculi, palpi, labium, 
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Saexille, anc and eyes. In a very few specimens, one or two of the little 
- plants were s were seen on the antenna! scapes, but, 2s a rule, these organs are 
perfectly clean. 
In August 1919, I took a worker of Formica pallide-fusca subspecies 
_ schaufussi Mayr infested with Labeulbenia formicarum at Forest Hills 
near Boston. I was, however, unable to locate the nest to which this 

individual belonged, but this observation shows once more that this 
_ fungus, though restricted to ants, attacks indifferently many species 
_ (Bequaert, 1920). Prof. Thaxter has also informed Prof. Wheeler that 
he has taken this Laboulbenia on various species of Formica, at Cam- 

_ bridge, Massachusetts. 

__ Several so-called “imperfect fungi” —incompletely developed, coni- 
_dia-bearing or sterile stages of various Ascomycetes—are known to 
_ attack insects, and some of these have been seen on ants. I have men- 
tioned above Stilbum formicarum Cooke and Massee and have also 
alluded to the Isaria stage of Cordyceps, which may be expected on ants, 
since so many species of the latter genus have been found in the asci- 
_ bearing stage on these insects. H. Bischoff (1912) has mentioned the 
finding by Quiel, at Potsdam, Germany, of two nests of Formica rufa 
heavily infested with fungous growths, about the size of a pin-head and 

attached mainly to the thorax, more rarely to other parts of the body. 
__ The ants were apparently but little hampered by their parasites. From 

_ cultures obtained with these fungi, Bischoff concludes that they belonged 
to several species, among them a Mucor (of the spinulosus group), a 
_ Penicillium, and a yeast with sexual reproduction; characteristic brown 
_ hyphz present in the tufts on the ants, were not obtained in the cultures. 
More recently, Thaxter (1914, p. 239) found in the vicinity of 
_ Cambridge, Massachusetts, a fungus forming blackish incrustations on 
_ various parts of ants, and giving rise to a few short, colorless, erect 
_ branches; the exact nature of this plant has not been determined, nor is 

- the name of its host mentioned.' 
Thaxter (1891, p. 203, Pl. xx, figs. 1-9) has described, under the 

- name Desmidiospora myrmecophila, a new genus and species of fungus 
__ which was growing luxuriantly on a large black ant fastened to the under 
side of a rotting log in Connecticut.2. The hyphx, much branched and 

septate, covered the host in a white flocculent mass; they emerged 

a 1J. Leidy (1884) has recorded finding in Pennsylvania a Ca under the bark 
= Je ofa | eae a dap any was infected with a Hee gus which spread spread through e gh een al the boil. : This 
an ve a saprophytic f nv ant after 

; may This ant io ale oped Le ogee tant Wheeler in Prof. ie bce’ 's collection as Camponotus 
herculeanus 6ul neylranicus ( om ‘Prof. Thaxter ter also possesses the same fungus from 
New Raagehiee ged meagan subspecies pennsyleanicus and its variety aanshoracenots (Fitch). 
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especially from between the abdominal segments, enveloping the insect 
more or less completely and extending a short distance over the sub- 
stratum. The spores are of two kinds, the microconidia being minute — 
(12 2u), hyaline, subfusiform, and produced at the apex of subulate 
lateral basidia; while the macroconidia are much larger, terminal, brown, 
flat, multilocular, irregularly lobed, up to %>o mm. broad (80-100 X 68-904 
and 12-14 thick). Thaxter remarks that it is not impossible that this 
fungus is an imperfect form of some Cordyceps or possibly parasitic on an 
immature Isaria or Cordyceps previously developed within the insect. 
As it is, Thaxter places Desmidiospora among the Hyphomycetes and 
Lindau! regards it as genus of the Mucedinacez. Some years ago Patouil- 
lard (1892) described, under the name Hirsutella entomophila, a curious 
fungus found growing on a beetle in Ecuador. At first sight it resembled 
an Isaria, but Patouillard thought he had observed that the spores were 
borne on basidia; he, therefore, included this parasite among the Basi- 
diomycetes, placing it in the Clavarie. Recently, however, Speare 
(1920) has shown that this, as well as similar fungi, do not produce true 
basidia and must be removed from the Basidiomycetes. It is rather a 
definite form of imperfect fungi, probably a stage of one or more species 
of Cordyceps or related genera. In the same paper, Speare remarks apro- 
pos of Desmidiospora myrmecophila Thaxter (p. 65): ‘ While its resting 
spores are anomalous in character, and although no structures analogous 
to the synnemata of Hirsutella were described, its subulate sporophores 
and fusoid spores are of the same type as the corresponding organs of the 
form under consideration.” 

A snowy white mould, Sporotrichum minimum Spegazzini (1881, 
pt. 4, p. 123 of reprint; Saceardo, 1886, p. 101; M. C. Cooke, 1892, 
p. 37), also one of the Mucedinacee, was found in Argentina upon the 
putrescent body of Acromyrmex lundii (Guérin), in a rotten trunk. It 
was diffused over the insect, at first in a powdery and then a cottony white 
stratum, forming minute tufts. The threads were creeping and densely 
interwoven, branched, very slender (scarcely 2u in diameter), sparingly 
septate, hyaline, with conidia scattered here and there. 

It is possible that both this Sporotrichum and Thaxter’s Desmidios- 
pora myrmecophila are mere saprophytes, which have grown over the 
ant after the death of the insect. . 

Hormiscium myrmecophilum Thaxter, another imperfect fungus 
found on ants, is described by Thaxter (1914, p. 238, Pl. xrx, figs. 22-25) 
as follows: ‘Filaments nearly hyaline, becoming brownish, darker near 

1In Engler and Prantl, 1900, Die Natirl. Pflanzenfam., I, Abt. 1**, p. 454. 



1922] Wheeler, Ants of the Belgian Congo 401 

__ the base, closely septate, the cells often as broad as, or broader than long, 
undifferentiated, distally bluntly rounded, erect or curved upward, rigid, 
‘simple, less frequently sparingly branched, tapering but slightly if at all, 

__ one to several arising from a deeply blackened foot of variable size and 
shape. Maximum length about 2804 by 7-8u in width.’ It was found 

on various parts of a species of Pseudomyrma collected by W. M. Mann 
along the Amazon River, Brazil; the majority of the individuals taken 
from a nest were infected by the fungus, which is sufficiently large to be 

readily visible as it projects from the surface of the host. It produces no 
_ differentiated cell-groups or definite spores, as far as has been observed, 
and appears to propagate itself by fragmentation only, the filaments 
_ proliferating after a terminal portion has been broken off. The opaque 
and somewhat variable foot, by which the individuals are attached to the 
_ surface of the host, appears to correspond to such a small fragment brok- 
__ en from a hypha, which, adhering laterally, becomes blackened and in- 

____ durated, and gives rise to new filaments, while at the same time it serves 
the office of attachment as well as of food absorption. The other mem- 
bers of the genus Hormiscium are saprophytic, being mostly found on 

__ decaying vegetable matter; it is placed in the family Dematiacez among 
_ the Hyphomycetes. 
Finally, I must mention that Donisthorpe, in his treatise of British 
‘ants (1915, p. 235, fig. 86; see also Donisthorpe, 1913, pp. 96-97), 
figures a worker of Lasius umbratus variety mizxto-umbratus Forel with 

patches of alge on body and legs. Concerning this parasite, he 
_ expresses himself as follows: 

; On August 11th, 1912, when at Weybridge in company with Professor Wheeler, 
_ we found two colonies of this variety, very many of the ants of both being infested 

_ with a curious dark brown warty growth in patches on parts of the body and legs— 
this Wheeler thought might be a fungus which was unknown to him. I kept a number 

___ Of these ants in captivity, and added uninfected workers of umbrata from other locali- 
_____ ties; the growth however did not increase nor spread to the new ants, but rather 
__ seemed to decrease. I sent some of the infested ants alive and others in spirit, to Dr. 

Baylis Elliott, and she considered the patches were colonies of unicellular organisms 

growing on the outside of the ants; eventually she came to the conclusion that they 

_ were not fungoid growths, but probably colonies of an alga. 

3 : Intracellular Bacteria of Ants 

In various groups of insects unicellular organisms of a fungous or 
____ bacterial nature have been discovered inside certain cells of the body. 
4 They are apparently not parasites, but must rather be considered as 

'Hormiscium pithyophilum variety myrmecophilum J. B, Elliott (1915, pp. 139-142) is an entirely 
different fungus, which was found growing on the carton walls of certain nests of Lasius umbratus in 
England (p. 379). 
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living in symbiosis with their host. Special devices, often of a compli- 
cated nature, assure their transmission within the insect egg from one 
generation to another, so that they have become normal constituents of 
all the members of certain species, genera, families, or even higher groups 

of insects. Some of these micro-organisms float freely in the lymph, 
and in many cases great numbers of them also fill the plasma of certain 
fat-cells, thus forming so-called “mycetocytes.”” The mycetocytes 
may occur isolated in various parts of the body, or they may be grouped 
together and even more or less fused into special fungous organs, the 
““mycetoms.’’ Sometimes micro-organisms of two or even three different 
kinds live within separate cells of the same host, either quite apart from 
one another or in compound mycetoms. Typical illustrations of intra- 
cellular mycoses are presented by certain hemipterous insects. In 
particular, all the Homoptera possess such intracellular, hereditary 
symbionts; their mycetoms are often enclosed within a pigmented epithe- 
lium and connected with special branches of the tracheal system of the 
insect (P. Buchner, 1913). 

Intracellular symbionts also occur in certain ants, and it is probable 
that their presence in these insects is more frequent than is known at 
present. They were first seen by Blochmann (1884, 1888) in Camponotus 
herculeanus subspecies ligniperdus, densely filling cells which this investi- 
gator regarded as belonging to the epithelium of the intestine. According 

to Buchner’s recent researches (1919) the intracellular organisms of that 
ant are really contained in special mycetocytes placed in a continuous 
layer beneath and between the true epithelial cells of the mid-gut. 
They are present in all individuals in the form of tiny, thread-like bodies, 
10 or 12 uw long, generally regarded as bacteria. At the beginning of the 
sexual maturity of the insect, some of the symbionts leave their 
mycetocytes, in the worker as well as in the queen. They invade the 
egg-follicles from all sides and penetrate the egg, the entire plasma of 
which at first becomes densely filled with bundles of bacteria placed 
parallel to one another; but, as the egg grows, these organisms are 

pushed to its posterior pole. Blochmann found similar, but smaller (4 
to 5 wu), organisms in Formica fusca, where they occupy two groups of 
cellsin the adipose tissue. According to Buchner (1918, p,77, footnote), 
intracellular bacteria live in many species of Camponotus, such as C. senex 
(F. Smith), C. maculatus subspecies congolensis Emery, C. maculatus 
subspecies brutus (Forel), C. maculatus subspecies atramentarius Forel, 
C. rectangularis subspecies rubroniger Forel, and perhaps in all the mem- 
bers of that genus. But they are absent in many other ants, as, for 
instance, in Myrmecina latreillei Curtis. 
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) 2. A A Bavesiw OF AvEtiay MyYRMECOPHYTES 

y defined as plants which Sirians life are continuously inhabited by 
species of ants. This definition, however, calls for certain ex- 

atory remarks which will be found in the introduction to the general 
vy of recorded ant-plants (p. 494). What is known of the ecology 

er, in addition to my own field observations. For the convenience 
he entomologist, I have compiled from the taxonomic literature the 
hnical descriptions of these plants. To most students they will, I 

y seems able to offer nothing better. In themselves, they afford 
ient apology for the fact that in so many cases a correct identifica- 

f the plant in question can not be made.' It is to be hoped that the 

ice of a specific name will not render the observations recorded 
rely valueless, since more often than not future field workers will be 
e to recognize the plants by some of the peculiarities shown in the 

drawings or mentioned in the text. 
_ Being more familiar with the African flora, I may be permitted to 
ll attention to a few general features of myrmecophytism as suggested 

ibed thus far from the Ethiopian Region, only 42 of them can be 
arded as more or less well-defined or probable myrmecophytes. In 
nore than 20 of these cases have the relations to ants been established 

* In other tropical parts of the world, the number of plants with 
cial accommodations for sheltering ants is somewhat higher (about 
| species in the Neotropical and 109 species in the Indomalayan, 

Papuan, and Australian Regions), but it must be remembered that their 
loras are much richer than that of the Ethiopian Region, so that their 
roportion of myrmecophytes is but little if any higher. The compara- 

e 1In the case of plants numbers are given potent tom um imens which 
Siew tn the hands of Prot, fe Doe Wikdenae, Directs 0 the Tasca Bee tn Candas Dome ot 

have been identified by that authority =e te study eet eeetedie be completed 

re myrmecoph are at present known from the Belgian Congo. According to the latest 
: mat the ef hava emake cf temas , belonging to 1261 genera, had been described from that 
rie nd of 1918 (Geren 101 "A de nos connaissances actuelles sur la flore du Con- 

* Bull. Agricole Xx, pp. 154-161). 
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tively small number of myrmecophytes is rather surprising considering 
the abundance and variety of tropical plant life and the many opportuni- 
ties which ants must have had to become acquainted with it. 

(b) The African myrmecophytes belong to a few taxonomic types, 
represented by 7 families and 12 genera, as follows: ; 

Leguminose Schotia, with 1 species. 
Euphorbiacee §Macaranga, with 2 species. 

Sterculiacese Cola, with 3 species. 

Scaphopetalum, with 2 species. 
Flacourtiacese Barteria, with 5 species. 

Apocynacese Epitaberna, with 1 species. 

Verbenacew Vitex, with 2 species. 
Rubiaceze Uncaria, with 1 species. 

Sarcocephalus, with 1 species. 

Randia, with 3 species. 

Plectronia, with 6 species. 

Cuviera, with 15 species. 

Schotia, Cola, Scaphopetalum, Barteria, Epitaberna, and Cuviera are 
precinctive Ethiopian genera, while the others are either also repre- 
sented in the Oriental and Indomalayan Regions (Macaranga, Sarco- 
cephalus, Plectronia) or tropicopolitan (Vitex, Uncaria, Randia). The 
family Rubiacez leads the list with the largest number of myrmecophil- 
ous species (26, belonging to 5 genera), whiclris true also in other tropical 
regions. For Barteria, Epitaberna, and Cuviera, myrmecophytism is to 
all appearances one of the generic peculiarities, probably being present 
in all the members. 

It is acurious fact that in the Ethiopian Region and elsewhere some 
of the largest families of the vegetable kingdom, in which differentiation 
into species has been most active, show very few (Leguminose, Orchida- 
cee) or no cases of myrmecophily. As illustrations of the latter may be 
mentioned the Graminez, Cyperacee, Liliacexw, Labiate, and Composite. 

(c) True myrmecophytes are restricted to the sections of the earth 
situated between the tropics, a fact easily accounted for by the uniform 
temperature which prevails there and permits ants to establish their 
perennial abodes within the rather thin walls of plant tissues. I already 
have shown (p. 371) that the so-called ant acacias of the dry East African 

. plains and Clerodendron formicarum of the savannah country are by no 
means myrmecophytes. When these cases are eliminated, all African ant- 
plants known at present occur only in the permanently moist and ever- 
green Rain Forest of the western and equatorial parts of the continent. 
All the Oriental and Indomalayan and the vast majority of the Neo- 
tropical myrmecophytes grow similarly in the moist tropical forest areas. 



Wheeler, Ants of the Belgian Congo 405 

, could not be provided by annual or biennal plants. In addition, 
oody texture of the walls adds considerably to the solidity of the 

a and to the protection of the formicaries. In a number of cases 

d by ants are abundantly covered with long, stiff hairs. 
e) The structures offered as myrmecodomatia by the ant-plants 
but little diversity, are usually of a very simple type, and affect 

ns of the plant. There is nothing here comparable with the in- 

rved margins enclosing a pouch-like cavity: Macaranga saccifera. 
ore primitive condition of stipular myrmecodomatia is illustrated by 
Jragoga described on p. 453. 
—The leaves produce pouches at the base of the blade: species of 
d Scaphopetalum. 

y because they do not offer enough solidity and permanency as 
rs for formicaries. In the few cases in which I observed ants using 
ollen stipules of Macaranga saccifera and the foliar pouches of 

ii rand Scaphopetalum Thonneri, the colonies were very smal] 

stems of the plant are externally normal, but hollowed out 
sally their entire length: Vitex Staudtii and Barteria Dewevrei. 

es (Unearia, Sarcocephalus, Plectronia, and Cuviera), or at the base of 

ain branches (Barteria fistulosa). 
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In other tropical regions there are a number of additional types not 
yet recognized in Africa, such as stipular thorns (Acacia), swollen 
petioles (Tachigalia, Nepenthes bicalcarata), pitcher-shaped leaves (Dis- 
chidia), inflated leaf-sheaths (Korthalsia), hollowed pseudobulbs (Schom- 
burgkia), and fistulose rhizomes (Polypodium sinuosum, Lecanopteris 
carnosa, Myrmecodia, etc.) 

In the case of stipular or leaf pouches, the slit which leads into the © 
cavity is a natural result of the production of the pouch. In all other 
African myrmecophytes, there is no preformed entrance to the domatia 
and the apertures are gnawed by the ants. 

(f) A very small number of African ants have become adapted to 
nesting in the domatia of ant-plants. A distinction should be drawn here 
between OBLIGATORY plant ants, that live exclusively in myrmecophytes, 
and species which are only occasionally or accidentally associated with 
these plants and may therefore be designated as FACULTATIVE (Wheeler, 
1913, p. 115). Most of the African plant ants fall in the second group; 
they belong to such genera as Crematogaster, Tetraponera, Monomorium, 
Leptothorax, Telramorium, Cataulacus, Technomyrmex, and Prenolepis, 
which are abundant in the forest, usually leading an arboreal or semi- 
arboreal life; many of the species make no distinction between cavities 
of dead or living plants wherein to shelter their formicaries. Viticicola 
tessmanni and the two species of Pachysima (P. zxthiops and P. latifrons) 
are the only African obligatory plant ants. They have never been found 
away from their hosts, Vitex Staudtii in the case of Viticicola and various 
species of Barteria and Epitaberna myrmecia in the case of the Pachy- 
simez. It is possible that certain African species of Engramma and Plagio- 
lepis, which have been collected only in plant domatia, are also of the 
obligatory type, but their case calls for further investigation. 

There are a number of doubtful cases of myrmecophily among 
African plants and also others that are based on erroneous or incomplete 
observations. Some of these have been dealt with in the present paper 
under their respective families or genera, but a few others must be briefly 
mentioned here for the sake of completeness. 

Stereospermum dentatum Richard (Bignoniacez), of Abyssinia and 
Kordofan. According to Penzig (1894) the pith in the upper part of a 
flowering branch is excavated for a space of one or two internodes and 
the cavity is inhabited by Tetraponera penzigi (Emery), its offspring, 
and also some coccids. The aperture is found at the tip of what appears 
to be an aborted limb in the bifurcation of the flowering branch. There 
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the normal stems are filled with pith. Penzig be- 
‘the ants trim the growing upper end of the branch in order to 

e pith and are thus responsible for the dichotomous inflorescence 
pecies. I am rather inclined to think that the galleries are bored 

ct larva and are only settled by ants after being left by their 

innibale (19072) mentions two other African Bignoniacee, Kigelia 
icani (Lamarck) and Newbouldia levis (P. de Beauvois), as “myrme- 

;” because he found nectaria on the under side of the leaves. In 
itior , herbarium specimens of Newbouldia levis examined by him 
oo: in the upper part. of the flowering branches, the cavities 
yin ig one or two apertures at the base. The author assumes that these 

are natural formations of the plant and are settled by the ants, 
ch pierce the exit holes. He does not state that these insects were 

tually y found in the branches, and the explanation offered above for 
‘cavities i in Stereospermum is probably also true here. 

_Grumilea venosa Hiern (Rubiacexe). Belgian Congo. “ Bush of about 
., always inhabited by numerous black ants” (Dewévre; see De 

Ideman and Durand, 1901, p. 130). 
_ Microdesmis puberula J.D.Hooker (Euphorbiacew). Belgian Congo. 
n. Laurent vegarded this plant as a myrmecophyte; indeed some of 
branches on specimens collected at Bombaie and provided with 
‘ e rooms, are excavated with galleries; but the myrmecophytic 

racter is not much pronounced.” (De Wildeman, 1910, ‘ Etudes 
ore fe Bas- et Moyen-Congo,’ III, 2, p. 250.) 

n addition to the ants indicated i in the general account of African 
rophytes which follows, Father Kohl collected at Stanleyville 

in nearby localities a number of species ‘‘in myrmecophilous plants” 
h have not been identified thus far in the literature. I subjoin a 
isos, compiled from Forel’s recent paper (1916) on the ants 

| le sted in the Belgian Congo by Kohl: 
_ Crematogaster ruspolii variety atriscapis (Forel). 

__ €. sjdstedti subspecies kohliella (Forel). 
nigeriensis variety wilniger (Forel). 

_ kasaiensis (Forel). 
kohli (Forel). ) pete 
solenopsides subspecies flavida variety convexiclypea (Forel). 

‘onomorium oscaris subspecies springvalense variety paternum Forel. 
|. exiguum subspecies flavescens Forel. 

evelynx Forel. 

Tetramorium simillimum subspecies isipingense variety dumezi Forel. 
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Engramma laurenti variety congolense Forel. 

Prenolepis grisoni Forel. 

Leguminosez 

Though this is one of the four or five largest families of plants and 
contains many of the more common bushes and trees of the tropics, only 
very few of its members are known to be myrmecophytes. After the 
elimination of the East African so-called “ant acacias,” which, as I have 
shown elsewhere, do not possess true myrmecodomatia, there remains in 
Africa only one genus that possibly presents bioccenotic associations with 
ants. 

Scuotia Jacquin 

Scholia Jacquin, 1786, ‘Collectanea Austriaca ad Botanicam Chemiam et His- 

toriam Naturalem Spectantia,’ I, p. 93. Oxtver, 1871, ‘Flora of Tropical Africa,” 
II, p. 309. Harms, in Engler and Prantl, 1897, ‘Die Nattirl. Pflanzenfam.,’ 
Nachtriige zu III, pt. 3, p. 196. 

Theodora Mevixus, 1786, ‘Theodora speciosa, ein neues Pflanzengeschlecht,’ p. 16. 

TauBert, 1894, in Engler and Prantl, ‘Die Natiirl. Pflanzenfam.,’ III, pt. 3, 
p. 138. 

“Unarmed trees or shrubs. Leaves abruptly pinnate, with coriaceous often small 
leaflets; stipules small. Flowers red or purple, clustered in short often dense panicles, 

heads or racemes. Bracts and bracteoles caducous or subpersistent. Calyx-tube 
turbinate, campanulate or narrowly infundibuliform; segments 4, much imbricate. 

Petals 5, slightly unequal, clawed or subsessile, longer or shorter than the calyx, 
imbricate. Stamens 10, free or shortly coherent below; anthers uniform, dehiscing 

longitudinally. Ovary stipitate with elongate style and small terminal stigma; ovules 
4to8 or 10, or more. Legume oblong, often falcate, compressed, coriaceous, dehiscent 

or subdehiscent. Seeds exalbuminous” (Oliver, 1871). 

This genus belongs to the subfamily Czsalpinioidex, in which the 
flowers are not of the papilionaceous type usual in the family, but possess 
a rather spreading, zygomorphous corolla; in the bud the upper sepals 
and petals are covered by the lower. Schotia is restricted to tropical 
and southern Africa and contains twelve species, one of which is supposed 
to be myrmecophytic. . 

Schotia africana (Baillon) 

Humboldtia africana BaiLLon, 1870, ‘ Histoire des Plantes,’ II, p. 99, footnote (Tropi- 

cal West Africa). 

Schotia humboldtioides Ot1ver, 1871, ‘Flora of Tropical Africa,’ II, p. 310. Harms, 

1915, in Engler, ‘Die Pflanzenwelt Afrikas,’ III, pt. 1, p. 454, fig. 249. 
Theodora africana (Baillon) Tausert, in Engler and Prantl, 1894, ‘Die Natiirl. 

Pflanzenfam.,’ IIT, pt. 3, p. 138. 
“A glabrous tree of 25 to 30 feet; extremities (in our specimens) tumid im- 

mediately under each node, narrowing gradually nearly to the middle of the inter- 
node. Leaves \ to 1 ft. long, 2~ to 4-jugate, glabrous; leaflets thinly coriaceous, the 
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es broadly ovate, about } line ols Flowers patent, on pedicels of about i 
3 to % in. long, puberulous or glabrate, the tube but slightly exceeding 

node and hollow inside. The wall is pierced with a hole through 
ants gain access to the inner cavity. This supposed myrmeco- 

: bited by ants after being left by their makers, as is so often 
in the tropics. 

Euphorbiacez 

i MacaranGa DuPetit-Thouars 

2 DuPerit-Trovars, 1806, ‘Gen. Nov. meee rage p- 26. Pax, 

Se eticesterech, IV, AR 147, VII, p. 298. 
Trees or shrubs. Leaves alternate, petiolate, simple or lobed; their base often 

rved and sometimes peltate, occasionally penninerved. Spikes or racemes 

ary or lateral or sometimes forming a terminal panicle. Flowers dicecious, rarely 
apetalous. Male flowers small, clustered. Female flowers solitary. 
or minute, entire or lobed or fimbriate. Male flower: calyx globose, 

n bud, splitting into 3- to 4-valvate lobes; stamens sometimes few (1 to 3), 
‘numetous (10 to 30); filaments short, free, very rarely united or as if branched; 

ers short, terminal, usually 4-celled, 4-valved, sometimes 3-celled, 3-valved, rarely 
dd; no rudimentary ovary. Female flower: calyx truncate or shortly toothed, 

iately wide-cupular or obliquely spathaceous; ovary 2- to 3- (rarely 4- to 6-) 
ed; styles short, stout, entire, free or slightly united at the base, rarely long, 
der or united in a globose mass; ovules in each cell solitary. No disk. Capsule 

ing up into 2-valved cocci or occasionally, when 1-chambered, almost in- 
scent. Seeds glebose; testa crustaceous; albumen fleshy; cotyledgns broad, 

(After Prain, 1912.) 
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The genus Macaranga includes over 170 species of trees and shrubs 
distributed in Africa and its islands, Indomalaya, and the Australian 
and Polynesian Regions. Some forty species have been described from 
Tropical and South Africa, fourteen of which are recorded from the 
Belgian Congo. It is probable that a number of the African species 
are more or less associated with ants, since several of the Indomalayan 
forms exhibit various mutualistic relations with these insects. Ridley is 
even inclined to believe that in some species of this genus symbiosis 
of the ants and the plant appears to be as complete as possible (see p. 516). 

Two of the African species, M. saccifera Pax and M. Schweinfurthii 
Pax, have persistent pouch-like stipules which are occasionally occupied 
by ants. Em. Laurent noticed that in another species, M. dibeleensis 
£. De Wildeman,} the leaves attract ants, probably by means of the nec- 
taries at the base of the blade; the stipules are more or less concave, not 
at all pouch-like, and soon deciduous, so that this species probably is not 
a true myrmecophyte. 

Macaranga saccifera Pax 

Macaranga saccifera Pax, 1894, Engler’s Bot. Jahrb., XIX, p. 93, Pl.1. Ta. Duranp © 
anp H. Scutnz, 1896, Mém. Couronnés Ac. Roy. Belgique, tru, 4, p. 246. EB. De 

WILDEMAN AND Tu. Duranp, 1900, ‘Contributions Flore du'Congo,’ I, p. 57; 

1901, ‘Reliquie Dewevreanz,’ p. 212. E£. De WitpeMan, 1905, ‘Mission Emile 
Laurent,’ fase. 2, p. 130, Pls. xxx1x-xu1; 1908, ‘ Etudes Flore Bas- et Moyen- 

Congo,’ II, 3, p. 283. Tu. ann H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ 

p. 496. H. Kout, 1909, Natur u. Offenbarung, LV, p. 149. &. De Witpeman, 
1910, ‘Compagnie Kasai, Miss. Perm. Et. Scient.,’ p. 330. Eneuer, 1910, ‘Die 
Pflanzenwelt Afrikas,’ I, p. 644, fig. 555. Prarn, 1912, in Thiselton-Dyer, 
‘Flora of Tropical Africa,’ VI, 1, p. 934. Pax, 1914, ‘Das Pflanzenreich,’ IV, pt. 
147, VII, p. 312, fig. 51. E. De Witpeman, 1919, C. R. Ac. Sci. Paris, CLXTX, 
p. 394. 

“A shrub or tree; branches armed with spines, densely tawny-pubescent. 

Leaves long-petiolate, rounded-ovate, deeply 3-lobed; lobes obovate-oblong or tri- 
angular, acute; margin repand or toothed; base narrowly deep-cordate; 8 to 10 in. 
long, nearly as wide, subcoriaceous, gland-dotted beneath, with a pair of marginal 

glandular processes at the junction with the petiole; petiole 6 in. long; stipules 

converted into large coriaceous acute flask-shaped sacs. Male flowers in axillary 
panicles; bracts ovate, acute, subtending several flowers, buds globose. Female 

flowers unknown”’ (Prain, 1912). 

Pax (1914) distinguishes two forms: 
Variety a. genuina Pax and K. Hoffmann, 1914, ‘ Das Pflanzenreich,’ 

IV, pt. 147, VII, p. 312, fig. 51. 

Described by De Wildeman, 1908, in ‘Etudes Flore Bas- et Moyen-Congo,’ II, pt. 3, p. 281. See 
also H. Kohl, 1909, p. 150. 
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y glandular underneath. Rachis sparsely pilose; young 

: Lower Congo: in the Cataract District between Matadi and 

e (Laurent). Kwango: Madibi (Sapin). Kasai: Mukenge (Pogge); 

: Eala (Pynaert; M. Laurent); Bokakata (Dewavre); Buinba (Seret) 

; M. Laurent). Eastern nite Forms: re ges near Yambuye (M. 

riety as dentifera Pax and K. Hoffmann, 1914,‘ Das Pflanzen- 
, pt. 147, VU, p. 313. 

ves sparsely glandular underneath. Rachis pubescent; bracts more loosely 

denticulate.”’ 
ik: Roente (village of Bemba); Molusda (Mildbrecd). 

Macaranga Schweinfurthii Pax 

Schweinfurthii Pax, 1894, Engler’s Bot. Jahrb., XIX, p.92. Ta. Duranp 

ip H. Scurnz, 1896, Mém. Couronnés Ac. Roy. Belgique, LIII, 4, p. 246. Tx. 
p H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 496. Pratn, 1912, in Thiselton- 
yer, ‘Flora of Tropical Africa,’ VI, 1, p. 935. Pax, 1914, ‘Das Pflanzenreich,’ 
pt 147, VII, p. 313. 
nga rosea Pax, 1899, Engler’s Bot. Jahrb., XXVI, p. 328. £. De Witpeman, 

“Btudes Flore Bas- et Moyen-Congo,’ Il, 3, p. 283. Ta. anp H. Duranp, 
kp Flor. Congol.,’ p. 496. Prawn, 1912, in Thiselton-Dyer, ‘Flora of 

Africa,’ VI, 1, P. 935. Muitpprarp, 1912, ‘Wiss. Ergebn. Deutsch. 

ta Lacomtei Burizx, 1908, Bull. Soe. Bot. France, LV, Mém., 8, p. 78. 
ga calophylla Pax, 1909, Engler’s Bot. Jahrb., XLII, p- 221. 

shallowly 3-lobed; lobes a. or triangular, sate: i Giaielie’ irveenutasty 
_ base narrowly deep-cordate; 6 to 18 in. long, nearly as Boris membranous, 
g firmer with age, gland-dotted beneath, with a pair of glandular processes 

in. long. Male flowers in lateral panicles fascicled in the axils of fallen leaven: 
“ts concave, thick, entire, subtending many flowers. Stamens 2 to 5 (usually 3). 

> flowers i in short lateral racemes; eerd short, stout. a ovate, obtuse. 

French Sudan: Desbasda i in the Boro Valley (Chevalier). 
. Southern Nigeria: Oban (Talbot). 

Cameroon: Tibati; Songalong (Ledermann); Bipindi (Zenker); Johann- 
; Epprenbtehbhe (Biisgen). 

_ ¥Dhe synonymy accepted here is from Pax's recent monograph of the Euphorbiacew (1914). 
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French Congo: Brazzaville (Chevalier). 

Belgian Congo: Upper Congo: Eala (Pynaert); Ikenge (Huyghe). Kasai: 

Mukenge (Pogge). North-eastern Congo: Beni (Mildbraed); Mangbetu Country 
at Munza’s (Schweinfurth). 

Angola: Bamba (Monteiro); Ambriz (Welwitsch). 

Anglo-Egyptian Sudan: Niam Niam Country near the river Diagbe and near 
the river Djur (Schweinfurth). 

Uganda: very common (Scott-Elliot; Bagshawe). 

Prain still thinks that M. rosea differs from M. Schweinfurthii 
in the shape of the basal sinus of the leaf, which is open in the former 
and narrow in the latter; Pax (1914), however, believes that both are 
forms of the same species. ; 

According to Pax (1914), the stipules of M. Schweinfurthii are per- 
sistent, 3 to 5 em. long, 2 to 3 em. broad, slightly saccate at the base, 
obliquely inserted, acuminate, membranous, glabrous, shortly connate at 
the base. It is quite possible that, although much less pouch-like than 
in M. saccifera, they may occasionally be occupied by ants, though this 
has never been observed. 

; Eco.ocy or Macaranga saccifera 

This species is one of the cémmon elements of the undergrowth in 
the Rain Forest of the Congo, in the eastern district of which I frequently 
observed it. Growing preferably in low-lying, rather swampy portions of 
primary forest, it is often found along the banks of rivers or at the edge of 
brooks. All the specimens I saw were low bushes, rarely over three feet 
high and generally smaller. Since, however, none of them were in flower 
or with fruit, they may have been juvenile or dwarfed. The very con- 
spicuous, persistent stipules, placed in pairs at the base of the petiole, 
are always much swollen, saccate or flask-shaped, about 1 to 3 em. long, 
and end in a curved, acuminate apex (Fig. 83). Their texture is more or 
less coriaceous and hispid hairs are scattered over the outer surface. In 
each stipule the free, lateral margins are curved close to each other, 
leaving a very narrow, upper slit as entrance to the pouch. At the foot 
of the leaf-blade occur two folds, one on either side of the petiole, covering 
nectaries which I have seen visited by ants. De Wildeman formerly 
supposed that these folds might shelter mites or even be myrmecodo- 
matia, but I doubt whether such is the case. 

That the stipular pouches of Macaranga saccifera were occasionally 
used by ants was merely surmised by Pax on account of the analogy of 
these organs with similar structures of other myrmecophytes. E. 
Laurent, however, found ants inside the pouches of the specimens which 
he collected in the Kasai District, Belgian Congo, and this observation 
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I : $3. _ Macaranga saccifera Pax: a, portion of branch with pouch-like stipules; b, extremity of 

ach with stipules and a leaf seen from above showing the two folds at base of blade. About one- 
at size (after De Wildeman, 1905). 

_M. saccifera has been cultivated for several years at the Brussels 
Garden, where it still continues to produce its saccate pouches 

gh these are never utilized by ants. 
n only one occasion have I found ants inside the stipular pouches 

is plant. Near the village of Mosekowa, between Walikale and 
utu, in January 1915, a few specimens of Crematogaster (Atopogyne) 
ana subspecies tibialis Santschi occupied some of the stipules. In 

| case the upper slit leading inside the pouches was not closed with 
s or carton, and no coccids were found with the ants. Since no 

ung or pup# were present, these pouches can not be regarded as the 
nest of the ants, but merely as temporary shelters or annexes. In 
opinion, this plant belongs to a very primitive stage of myrmecophily, 
n compared with some of the other African ant-plants. For this very 

ason, however, its relations to the ants deserve to be more fully 
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Sterculiacezs 

Cota Schott and Endlicher 

Cola Scuorr aANp Enpiicuer, 1832, ‘Meletemata Botanica,’ p. 33. Masters, 1868, 
in Oliver, ‘Flora of Tropical Africa,’ I, p. 220. K. Scuumann, 1895, in Engler 
and Prantl, ‘Die Natiirl. Pflanzenfam.,’ III, pt. 6, p. 99; 1900, ‘Sterculiaces 
Africane,’ in Engler, ‘Monogr. Afrik. Pflanzenfam.,’ V, p. 110.1 

Edwardia Rarixesqur, 1814, Spechio delle Scienze, Palermo, I, p. 158 (not Edwardsia 
Salisbury, 1808). 

Lunanea A. pp CANDOLLE, 1825, ‘Prodromus Regn. Veget.,’ IL, p. 92. 

Trees, shrubs or bushes. Leaves entire or lobed, often polymorph, rarely digitate; 
glabrous, hairy or sealy. Flowers in axillary panicles or clusters, sometimes out of the 
old wood. Flowers through abortion unisexual or polygamous. Calyx cup-shaped or 
campanulate, 4- or 5-cleft. Petals absent. Staminal column sometimes very short, 
bearing at the top a ring of 10 to 12 anthers, disposed in one or two, regular rows; 
anther-cells (theew) parallel or superposed. Ovary 3- to 10-celled, with as many 
styles as cells. Ovules numerous in each cell. Fruit of 4 or 5 leathery or woody oblong 
carpels, ultimately splitting lengthwise. Seeds numerous, obovoid, exalbuminous; 
cotyledons‘thick, sometimes deeply bifid; radicle next to the hilum. (After K. Schu- 
mann.) 

This large genus is restricted to the continental part of the Ethiopian 
Region. About one hundred species have been described, most of which 
grow in that portion of Africa defined by Engler as the “ Western Forest 
Province’ and twenty-five of them occur in the Belgian Congo. A few 
very closely allied forms possess at the base of the leaf-blade a pair of small 
pouches which are occasionally inhabited by ants. In addition, these 
myrmecophilous species differ from their relatives in having branches 
and leaves covered with numerous long, stiff, erect hairs of a brown or 
brownish red color; the other members of the genus being glabrous. 

Cola Deweviei Do Wikleman and Dorand 
Cola Dewevrei E. De WitpeMaN anv Tx. Duranp, 1899, Bull. Soc. Bot. Belgique, 

XXXVIII, 2, p. 184; 1901, ‘Reliquiwe Dewevreane,’ p. 24. E. De Witpeman, 

1907, ‘Mission Emile Laurent,’ fase. 4, p. 406, Pl. cxxvit. Tx. anp H. Duranp, 
1909, ‘Sylloge Flor. Congol.,’ p. 62. E. De Wiiveman, 1920, ‘Mission de Briey 
au Mayumbe,’ p. 191. 
“A low shrub, 1 to2 m. high. Branches hollow, terete, with long pilosity. Leaves 

trilobate, deeply cordate at the base, abruptly acuminate at the apex, shiny on upper 
and under sides, pilose, especially on the veins. Secondary veins arcuately anastomos- 

ing toward the margin and uniting with the reticulate finer venation, a little promi- 

nent above, more strongly so below. Petiole very long, more or less grooved above, 
with long pilosity, 6.to 32 cm. long. Leaves 13 to 25 cm. long and 15 to 24 em. 

broad. Stipules linear-lanceolate, dropping, pilose, about 6 to 11 mm. long and 1 to 
1.5 mm. broad. Flowers yellow, fasciculate, axillary, subsessile, bracteate. Calyx 

1According to the rules of botanical nomenclature the name Cola should be replaced, it seems, either 
by Edwardia or by Lunanea, since the latter two are not preoccupied and evidently have priority. 
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lobe tomentose externally, brown and less pilose inside, about 11 mm. 
long; its lobes 2 to 3 mm. long, acute, with more or less reflexed tips. Androecium 

of the male flowers stipitate, smaller than the calyx, with subglabrous stipe, 4 mm. 
ong; the anthers placed close together, parallel and united into a ring which is about 
‘15 mm. high” (De Wildeman and Durand, 1899). 
Belgian Congo: Mayombe: Lemba River (Dewévre). 

» - It would seem from the descriptions that the later C. Laurentii De 
i. ‘Wideman and the earlier C. marsupium K. Schumann are not ae 

4 oa basal lobes almost touching each other. In these Cole, however, 

_ the form of the leaves varies to such an extent even on the same plant 
that this character is by itself unsatisfactory for the distinction of the 
‘species. The existence of foliar pouches is not mentioned in the original 
description of C. Dewevrei, but De Wildeman’s figures of that species 
‘published i in 1907 show them distinctly. 

Cola Laurentii De Wildeman 

Cola Laurent &. De Witpeman, 1907, ‘Mission Emile Laurent,’ fase. 4, p. 403, fig. 
ss 68, Pls. cxxxv, cxxxvi, and cxxxvu; 1908, ‘Etudes Flore Bas- et Moyen- 

Congo,’ II, 3, p.304. Tu. anp H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 63. 
_ H. Kont, 1909, Natur u. Offenbarung, LV, p. 148. A. EnGixr, 1912, ‘Wiss. 

__ Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ II, p. 506. £. De Witpeman, 
1919, Bull. Jard. Bot. Bruxelles, V, p. 358. 
“A small tree with cylindric branches densely eee with brownish, elongate, 

a. iinading hairs which drop late. Leaves with more or less lengthened petioles, which 
are cylindrical, hispid with spreading hairs, 5 to 35 em. long. Leaf-blade 3-lobed 
or nearly 5-lobed, cordate at the base; the midlobe about two thirds the length of the 

leaf, which varies from 11 to 36 cm.; the midlobe is oblong, rather suddenly acuminate 

at the tip, acute; lateral lobes about of the same shape, a little shorter and narrower 

than the terminal lobe, which reaches a length of 23 em. and a width of 13.5em. Leaf- 
blade paler on the under than the upper side or about the same color, with 7 basal 

veins, the lateral ones often united at the base. Leaf-blade coriaceous, glabrous, ex- 
_eept on the veins of both sides, especially on those of the under side which are very 

_ prominent and bristling with stiff hairs. Between the midrib and the first lateral vein 
on each side of it there is a small pouch strongly projecting on the upper side; the 
two veins between which this pouch is formed are united at the base by a plate of 

tissue. Stipules filiform, hispid, rather dropping, about 2 em. long, acute. Flowers 
__ faseiculate at the axils of the leaves; the rachis about 1 em. long; the bracts linear, 

__ aeurninate, hispid, about 2 mm. long; the pedicels villose, a little over 1 mm. long. 
Calyx campanulate, about 8 mm. long; with 4 to 5 lobes one-third the length of the 

tube; calyx densely villose, brownish on the outer side, with more scattered hairs 

internally. Male flowers with an uniseriate andraecium, composed of theciw a little 
over 2 mm. long, borne on a slender, feebly elevated androgynophore which is 3 to 4 
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mm. long and shorter than the calyx-tube. Female flower with a densely villose, 
ovoid ovary; the style shorter than the ovary, with spreading stigmata which are as 

long as the calyx-tube. Staminodes reduced, surrounding the base of the ovary. 

Fruits red, 5 to 6 em. long including the acumen, with 4 to 5 seeds’? (De Wildeman, 
1907). 

Belgian Congo: Lower Congo: Sabuka (M. Laurent); between Boma and 

Yanga (R. Verschueren). Kasai: Dibele; Kondué (Em. and M. Laurent) ; forest of 

the Sankuru (Luja). Upper Congo: Eala; Yakusu (Em. and M. Laurent); Yam- 
binga (M. Laurent); Dundusana (F. Reygaert); Barumbu (November 3, 1913; - 

J. Bequaert; Coll. No. 1081). Eastern Congo Forest: Yambuya (M. Laurent); 
Basoko (Em. and M. Laurent); Fariala between Mawambi and Avakubi (f. integri- 

folia; Mildbraed); between Lubutu and Kirundu (village of Uchibango, February 
1, 1915; J. Bequaert; Coll. No. 6790); Stanleyville (March 1915; H. Lang). 

De Wildeman classified as ‘‘form intermedia” plants of this species 
in which entire and trilobed leaves are found on the same branch together 
with all intermediate shapes; his “form integrifolia’’ includes speci- 
mens in which all the leaves are entire, ovate-cordate at the base and as 
much as 35 em. long and 18 em. broad; in this last form pouches are 

also feebly developed along the midrib in the axils of the first or first and 
second lateral veins, above the large basal pouches. 

In recording the form integrifolia, Engler (1912, p. 506) also men- 
tions that in his opinion C. Laurentzi is not sPponnaty. distinet from C. 
marsupium, ‘ 

Cola marsupium K. Schumann 

Cola marsupium K. ScH#uMann, 1891, Ber. Deutsch. Bot. Ges., LX, pp. 68-70; 

1900, ‘Sterculiacew Africans,’ in Engler, ‘Monogr. Afrik. Pflanzenfam.,’ V, 

p. 113, Pl. XII, figs. A-D. H. Konx, 1909, Natur u. Offenbarung, LV, p. 148. 

“A shrub or tree,.with slender, terete branches, the younger ones flattened and 

strongly hispid, later glabrescent. Leaves with long, terete, hispid petioles; oblong or 
obovate-oblong, shortly and very sharply acuminate, cordate at the base; with 7 or 

even 9 veins; provided with a pair of pouches forming basal swollen domatia between 

the midrib and the lateral veins; covered with rather long hairs on the veins on both 
sides, rather rigidly herbaceous. Stipules filiform, hispid, persistent for a long time. 

Flowers short pedicellate, axillary, fasciculate, placed either at the extremity of 

branches which are rather sparsely leaved below or on leafless branches. Bracts and 

bracteoles linear, acuminate, hispid. Calyx campanulate; its upper third split into 
4 or 5 ovate, acute lobes; tomentose outside, papillate inside. Male flower: andra- 

cium uniseriate of 16 to 20 thece, raised on a gracile, glabrous column. Female flower: 

ovary subglobose, pentamerous,tomentose; the style glabrous, straight, 5-lobed; 

8 ovules in each cell; follicles short stipitate, fusiform. 

“The shrub reaches a height of 1 to 2.5 m.; the tree as much as 10 m. The 
foliate, flowering branches are 3 to 3.5 mm. thick at the base and 20 to 25 em. long: 

they are rough, being covered with simple, spreading, brown red or brown hairs, which 

are thickened into a tubercle at the base. The petiole is 1.5 to 15 em. long and covered 
with the same pile. The blade has a length of 6 to 30 cm. and a width of 3 to 13 em. 

ie ie ii ee 
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above the in addition to the basal veins, it is crossed on each side of the mid- 
ib’ Hin 6 stxmger veins, which ai0s little more promincat on the under side, 
as is also the reticulate venation; sometimes the blade is somewhat gibbous; in life 
it is dark green, brownish green when dry. The basal pouches can be entered from 
the under side; they are not always present, but usually found on the larger leaves. 
The stipules are 1 to 1.5 cm. long and covered with brown hair. The bracts of the 
flowers are usually somewhat broader than the stipules, but otherwise similar. The 

# eee wove calyx i 5 t0.7 mm. long. Male flower: andrcecium 1.5 mm. long, as 
well as the androgynophore. Female flower: calyx slightly larger; ovary 6.5 mm. 
long, surrounded at the base by a ring of staminodes 2 mm. high. The fruit is red, but 
_ perhaps not entirely ripe” (K. Schumann, 1900). 
Cameroon: Abo (Buchholz); Johann-Albrechtshéhe; in the Senge Mountains 

“tia > i Congo: Maveli Mountains near the Sibange Farm (Dinklage). 

___ It seems probable that the three forms described above, C. Dewevre, 
_C. Laurentii, and C. marsupium, all belong to one species, for which the 
“name C. marsupium K. Schumann should be retained. This is, however, 
a question to be decided by botanists and, in order to avoid any possible 
confusion, I have here used the name C. Laurentii for the plants observed 
by me in the Belgian Congo, because the description of that species fits 
them most nearly. 

< Eco.oey or Cola Laurentii 

This plant is rather common in the Congo Basin, where it prefers 
the drier, more elevated parts of the primitive Rain Forest. It usually 

_ grows as a shrub of moderate size (1 to 2.5 m. high), more rarely as a 
small tree (as much as 10 m. high) and flowers in both forms. The leaves 

are, as mentioned above, of variable size and shape, usually elongate- 
oval, with cordate base; the margin may be entire, or slightly or deeply 
lobate. The pair of basal, elongate-oval pouches on the leaves are more 
or less developed; wholly absent in certain cases, in others they may 
attain 15 mm. in length and 5 mm. in width; on the average they are 
4.5 to 9 mm. long, 1.5 to 4 mm. broad and 6 mm. high. Placed at the 
base of the blade close to the midrib, they project on the upper side of 
the leaf and on the under side have a narrow slit their entire length. 
The general aspect of C. Laurentii is illustrated on Plate X XVII, 
Figure 2, by a photograph of a branch, with flowers and fruit, made by 
Mr. H. Lang at Stanleyville, while the shape of the myrmecodomatia is 

___ seen in Text Figure 84. As mentioned by Em. Laurent (De Wildeman, 
1907, p. 405), the pouches are only occasionally occupied by ants. They 
____ were empty on most of the many plants which I examined. On one ocea- 

sion, near the village of Uchibango, between Lubutu and Kirundu 
(February 1915), ants belonging to the dolichoderine Engramma kohli 
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Forel were found inside the pouches; they had closed the slit at the 
under side with vegetable detritus. Unidentified ants were also found in 
such swellings at Barumbu (November 1913). Some of the plants col- 
lected by Mr. H. Lang along the Tshopo River near Stanleyville, in 
March 1915, were inhabited by Plagiolepis mediorufa (Forel), an ant 
originally described from specimens taken by Father Kohl in a nearby 
locality from an unidentified myrmecophilous plant. Engramma kohili, 

Fig. 84. Cola Laurentii De Wildeman. Lower part of a leaf seen from above, with the two pouches 
at base of blade. Drawn from life at Barumbu, November 1913. About natural size. 

like certain other members of the genus, is a frequent inhabitant of 
various myrmecophytes. Both Engramma and Plagiolepis are so timid 
and small that they could not well act as body-guards to their host plant. 

Although K. Schumann (1891, pp. 68-70) describes the ascidia of 
Cola marsupium very fully and regards them as myrmecodomatia, he 
was unable to find ants on his herbarium specimens from Gaboon and 
Cameroon. H. Kohl (1909, p. 148) is inclined to believe that, on account 

of the small size, these pouches are not adapted to the use of ants but 
serve better as shelters for coccids or plant lice. 
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~~ ScapHoreTatum Masters 

phopet. Masters, 1867, Journ. Linn. Soc. London, Botany, X, p. 27; 1868, 
: in Oliver, ‘Flora of Tropical Africa,’ I, P. 236. K. Scuumann, 1895, in Engler 
and Prantl, ‘Die Natiirl. Pflanzenfam.,’ IIT, pt. 6, p. 86; 1900, ‘Sterculiacer 
Africans,’ in Engler, ‘Monogr. Afrik. Pflanstnfam: ,” V, p. 90. 

Shrubs with petiolate, oblong, entire, unicostate, gious leaves. Flowers yellow 
re pedunculate, placed in cymes or clusters, axillary or emerging from 

@ trunk or older branches. Calyx of 5 valvate sepals, more or less coherent, some- 
nes forming a 2-valved calyx. Petals 5, hooded, nervose-striate, without append- 
sorlaminz. Filaments united into an angular, funnel-shaped, membranous tube, 

_ which bears at the upper margin 5 roundish reflexed staminodes alternating with the 
sepals; anthers in phalanges of 3 between the staminodes, more or less concealed 

within the concavity of the petals, 2-lobed and 5-celled; ovules either numerous, 
: uged in two rows on the inner angle of each cell, or few, two or four above one 
another in one or two rows. Styles connate. Stigma obsoletely 5-lobed, capitate. 
‘Fruita capsule with feebly fleshy walls, loculicidal. Seed, as far as known, with a curled 
% arillus. Cotyledons flattened, foliaceous in the albumen. 

This small genus contains eight described species and is peculiar to 
the Western Forest Province of the Ethiopian Region, from Cameroon 
and Gaboon to the Upper Congo. The two myrmecophytic species are 
the only members of the genus which have thus far been recorded from 
the Belgian Congo. They have been placed by K. Schumann in a sec- 
tion of their own, whose characters are as follows. 
Section Physcophyllum K. Schumann. Ovules few in number, from 2 to 4 in each 
_ cell of the ovary, placed in one or two rows. Upper side of the leaves with an elongate, 

spindle-shaped pouch at the base of the blade on one side of the midrib. Flowers 
small; calyx-lobes with soft hair (after De Wildeman and Dutand). 
Contains only two species which have been separated thus: 

Leaves oblong-lanceolate. Fruit not as high as broad, with 5 very distinct cells, which 
__ are rounded at the back and end in a pointed tip; two seeds in each cell. 

S. Thonneri De Wildeman and Durand. 

ee ch owate, narrowed towards the base. Fruit higher than broad, with 5 very 
distinct cells, which are subangulate at the back and taper gradually towards an 
erect, feebly pointed apex; four seeds in each cell. 

S. Dewevrei De Wildeman and Durand. 

Scaphopetalum Dewevrei De Wildeman and Durand 

Seaphopetalum Dewevrei . De WitpeMaN anv Tu. Duranp, 1901, Bull. Soc. Bot. 
Belgique, XXXIX, 2, p. 97; 1901, ‘Reliquie Dewevreanz,’ p. 26. BE. Dr 

_- Wiipeman, 1905, ‘Etudes Flore Bas- et Moyen-Congo,’ I, p. 167. Tx. ANp H. 
_ Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 66. H. Kont, 1909, Natur u. Offen- 

__ barung, LV, p. 111. 
Scaphopelalum Thonneri E. De Witveman anv Tu. Duranp, 1898, ‘Illustrations 
Flore du Congo,’ I, pp. 13-14 (pro parte), Pl. vu; 1900, ‘Plante Thonneriane 

Congolenses,’ p. 26 (pro parte), Pl. x1x. 
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“Shrub about 2 m. high, covered with brown pile towards the apex of the 

branches, the stem otherwise glabrous. Leaves alternate, obovate, subcordate at the 
base, abruptly and sharply acuminate at the apex, entire; greenish-gray above, 

greenish-brown below, subcoriaceous, not shiny above; glabrous or sparsely pilose 

near the veins; 14 to 20 em. long, 4.5 to 6.5 em. broad beneath the apex, about 2 em. 
broad near the base; petiolate, the petiole 5 to 6 mm. long, thick, silky. Leaves 
asymmetric, unilaterally constricted towards the base, which bears on the upper side 
a small pouch acuminate towards its tip and opening below in the axil of the penulti- 
mate lateral vein. On each side of the midrib there are about 8 lateral veins, project- 
ing slightly on the upper, more strongly on the under side and arcuately anastomosing 

before the margin; « conspicuous, dense network of anastomosing venules. The basal 
lateral vein and the midrib nearly meet on one side of the leaf, and unite by a secon- 

dary vein, enclosing thus the opening of the pouch. Stipules subulate, more or less 

persisting, 5 to 12 mm. long, fasciculate, each cluster 10 to 20 mm. long, branched, 

axillary, pedicellate, the pedicel 5 to 7 mm. long, bracteate; the bracts subulate, 

ciliate. Sepals 5, free almost to the base, oblong, velutinous externally, more or less 

keeled, with three veins. Petals 5, subequal with the sepals, oblong, with recurved 
apex, hood-shaped, longitudinally striate. Tube of the stamens membranous, penta- 

gonal, salver-shaped, with 5 fertile edges, the intervening lobes sterile; the fertile 
lobes opposite the petals. Petals covering the stamens in the bud; theew six for 

each phalange; the thecw subsessile; sterile lobes brietly tridentate, the median tooth 
obtuse, the lateral teeth narrow. Ovary oblong, 5-celled. Style entire, erect or 

slightly curved at the apex. Fruit red, stellate, 7 mm. long and about 3.5 mm. broad, 
with a prominent, horned apex; it is divided into 5 distinct cells, each of which 

contains 4 seeds, inserted on a central placenta. 

“ Differs from S. Thonneri in the leaves and fruit, and in the number of ovules or 

seeds contained in each of the cells of the ovary or fruit’’ (De Wildeman and Durand, 
1901). 

Belgian Congo: Eastern Congo Forest: forest at Matchacha (Dewévre).' 

Kasai: Kondué (Luja). 

Deweévre wrote the following field-notes for his specimens: “calyx 
green; corolla orange-yellow with red stripes; coronula (or stamen- 
tube) with red edges; anthers brown; the leaves have at the base a fold 
inhabited by numerous red-brown ants with black abdomen.’ Luja 
found Engramma luje Forel in the pouches of S. Dewevrei at Kondué. 

Scaphopetalum Thonneri De Wildeman and Durand 

Scaphopetalum Thonneri E. De WitpemMan anv Tu. Duranp, 1897, Bulletin de 
Herbier Boissier, V, June, p. 521, Pl. xx1; 1901, Bull. Soc. Bot. Belgique, 

XXXIX, 2, p. 96. BE. De Wiipeman, 1907, ‘Mission Emile Laurent,’ fase. 4, 
pp. 400-402, figs. 66 and 67, Pls. cxii and cxii; 1907, ibid., fase. 5, p. cexxiv, 
fig. xu. Tu. ann H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 66. H. Kout, 

1909, Natur u. Offenbarung, LV, p. 110, Pl. 1. A. ENeuer, 1912, ‘Wiss. Ergebn. 
Deutsch. Zentr. Afr. Exp. (1907-08),’ Il, p. 503. E. De Wiroeman, 1919, Bull. 
Jard. Bot. Bruxelles, V, p. 356. 

judge from Dewévre's itinerary, this locality is situated on the banks of the Congo River 
(L icehes between Ponthierville and Nyangwe; I have not found it on any map. 



Wheeler, ante of the Belgian Congo 421 

petal physea K. ScuUMANN, 1897, in Engler and Prantl, ‘Die Natirl. 
ofa. Nachtriige 2. I-IV, October, p. 247, without description ; 1900, 

; Africans,’ in Engler, ‘Monogr. Afrik. Pflanzenfam.,’ V, p. 93, 
vodlgeg A, a-i. 

~ Stipules subulate, with well-marked, parallel vein, sometimes deciduous. 
ities of the branches covered with erect brown hairs. Leaves alternate, oblong, 
ite, entire, green, shiny on the upper face, coriaceous, glabrous except along 
, on the upper face, where the pilosity of the petiole extends upwards, but is 

listinct. Leaves 9 to 23 cm. long, 2.5 to 7.5 em. wide, narrowed towards the base, 

= +; the right half of the leaves placed on the right side of the branch, and the 
f on the left side. Lateral veins pennate. Upper face of the leaves showing on 

»west half a basal pouch-shaped fold which opens on the under side near the 
“* Veins of the under side asymmetric; the first lateral vein on either the right 
1 aol half, instead of leaving the midrib almost at a right angle, makes a very 
an jeand, at 20 to 25 mm. from its base, unites with the second lateral vein close 

ib by means of a veinlet. The opening of the pouch is placed between the 

biand this first lateral vein, and is thus not a pore. Flowers small, about 5 mm. 
in branched, more or less dichotomous clusters which are erect, 10 to 20 mm. long, 

«din the axils of leaves, which usually hide them, the leaves often covering 
part of the branch with their broadened base. Flower peduncles 5 to 6 mm. long, with 
small, subulate bracts. Buds elliptic-ovoidal, with 5 distinct ribs ending at the apex 
obtuse tips and narrowing towards the base. Sepals 5, free almost to the base, 

ong, villose externally, more or less keeled, with 3 well-marked veins. Petals 5, 
en, about as long as the sepals, oblong, obtuse, recurved and hood-shaped towards 

heir apex, distinctly striate. Tube of the stamens membranous, pentagonal, divided 
9 10 segments; the 5 edges are fertile, the intermediate segments sterile. Fertile 

lobes covered in the bud by the petals, bearing outside the apex 6 thece. Sterile 
lobes somewhat recurved towards the apex and with a small horn on each side of their 

‘median portion, near the anthers. Ovary oblong, with 5 feebly marked lobes, 5- 
‘lied. Style simple, straight or feebly recurved towards the apex. Fruit red” (De 

deman and Durand, 1897). 
Additional characters of importance are found in the fruit. which in this species 

about 1 em. long and distinctly broader than high; its 5 lobes are rounded on the 
back and distinctly apiculate at the apex: each of the 5 cells contains two seeds. 

_ Cameroon: Bipindi; Undua (Zenker); Lolodorf (Staudt); between Kribi and 
gumba (Dinklage). 

Belgian Congo: Upper Congo: Bobi near Gali, type locality (Thonner); Kapin- 
; Thaka; Yakusu (Emile Laurent); Barumbu (November 1, 1913; J. Bequaert; 

oll. No. 1058); Dundusana (Mortehan); Mobwasa (H. Lemaire). Eastern Congo 
: Yambuya (November 26, 1913; J. Bequaert); Avakubi (January 1, 1914; 

Bequaert; Coll. No. 1919); Niapu (Lang and Chapin); Ihulu between Mawambi 

id Irumu (Mildbraed); near Walikale (January 1915; J. Bequaert); Mission St. 
Gabriel near Stanleyville (H. Kohl); Lesse (June 15, 1914; J. Bequaert; Coll. No. 

___ All the specimens I have seen in the Belgian Congo agreed with the 
descriptions of S. Thonneri. It must, however, be noted that the shape 
and size of the leaves are extremely variable; it is not rare to see them a 
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length of 30 to 40 cm. and a width of 12 to 15 cm.; they may be gradually 
tapering at the apex, abruptly constricted into an acumen, or even sub- 
obtuse. 

Eco.oay or Scaphopetalum Thonneri 

This species is in many places a common bush of the undergrowth 
in the primitive, rather dry, and often very shady Rain Forest. Its stems 
are irregularly branched and never grow very high, usually reaching 1 to 
2m., more rarely as much as 4m. The young branches are densely cov- 
ered with stiff, erect, brownish-red hairs, a peculiarity which is often 
found among myrmecophytes, though far from being the rule. While I 
have observed this plant in many places and at various seasons, I have 
but seldom seen it with flowers. These are inconspicuous, yellowish 
green, with the petals carmine red on the inner side. 

The peculiar pouch at the base of the leaf-blade is shown on Plate 
XXVII, Figure 1, from a photograph taken by Mr. Lang. Such an 
ascidium is present on all the leaves of the plant, though its size is vari- 
able. As a rule, it consists of a very elongate, club-shaped evagination 
of the blade on the upper side, laterally near the midrib, and opens on 
the under side by a narrow slit its entire length. This pouch may be 25. 
to 50 mm. long and is very narrow in the distal half or two-thirds; nearer 
the base of the leaf it swells rather suddenly and reaches a width of 6 
to8mm. The slit on the lower surface of the pouch is placed between the 
midrib and the first lateral vein, which, on that side of the leaf, is de- 
flected from its normal, oblique course and runs close to and parallel with 
the midrib the whole length of the slit. Furthermore, at the distal end of 
the opening the deflected lateral vein is connected with the midrib. 
by means of a short cross-vein. As a result of this peculiar structure, the 
base of the leaf becomes asymmetric, the pouch-bearing side being usually 
much narrower and tapering more gradually towards the petiole, while 
the opposite side expands into a broad, semi-cordate lobe which covers. 
the branch. The leaves are apparently arranged alternately in two rows 
and are more or less horizontal, nearly in one plane. When a branch is: 
seen from above with the extremity farthest from the observer, all the 
leaves to the right have the pouch on their right half, while those to 
the left have the pouch on the left half. This arrangement of the 
leaves and ascidia, more or less distichous in appearance, is well 
illustrated on the plate. 

In most cases the pouches of this plant are empty, but on two occa- 
sions, at Barumbu and Yambuya, in November 1913, I found unidenti- 
fied ants in them. These insects had established regular formicaries. 
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a, with a queen, larve, and pupe, and had even brought coccids 
0 the cavities; furthermore, they had closed the slit almost completely 
t] Saat of brownish vegetable fibres. At Niapu, in January 1914, Mr. 
Lang collected two species of Engramma, E. kohli Forel and E. luje 

rel, from the ascidia of this Scaphopetalum. So far as recorded, the 
is which inhabit these pouches are small and timid; they do not 

emerge from their retreats when the plant is disturbed and contribute 
; e or nothing to the protection of their host. The leaves of Scaphope- 

talum Thonneri are frequently injured by phytophagous insects, even 
n their pouches are occupied by ants. 

While drawing up the original description, De Wildeman and 
‘and found a few ants in the pouches of the specimens collected 
Dik tainee and thus recognized the myrmecophily of this species. 

Emile Laurent’s short field-notes are to be found in the account of the 
ints he collected (De Wildeman, 1907). 

s Flacourtiacerz 

_ Only one genus of this family, Barteria, is definitely known to con- 
| true myrmecophytes. Certain species of other genera have been . 

ind in association with ants, but there is reason to believe that they 
been settled only by accident. The best-known cf these is the Afri- 

cal hema specicsum Guerke,' a common bush or small tree 
of the primary Rain Forest, also found in forest galleries along streams 
in the Savannah. On a specimen observed at Romée, near Stanleyville, 
4B 11 ohl (1909, pp. 109-110) found that ‘the branches, 1 m. in length, 
were all hollow to within 5 cm. of their tips and inhabited by small 
black ants, Crematogaster excisa Mayr. Two or three apertures led into 
th “ ‘eavity. I did not find coccids on the inner walls of these branches, 
everal of which I cut open, though such were seen in the axils of the 

2s where they were actively attended by the ants.’’ Kohl, however, 
s that this plant was only accidentally occupied by ants, an opinion 

a , which I am in complete agreement. I have repeatedly found this 
uchnerodendron growing under a variety of conditions and, though my 

attention was especially directed to its possible relations with ants, I 
never saw any of these insects inside its branches. 

in Engler’s Bot. Jahrb., XVIII, 1894, p. 161, Pl. rv 
. p. 69 and 1916, p. 408) identi this ant acl by Kohl inside Buchnerodendron 
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In the original description of Caloncoba Laurentii (De Wildeman 
and Durand)! the branches of this tree are said to be fistulose and the 

' following notes are given: “C. Laurentii is myrmecophilous; the stem 
is hollow for a long distance and pierced with exit holes at various levels, 
either at the cicatrice of a leaf base or at any other point along the inter- 
node. There were several ants inside the specimens we saw.” Gilg, 
who, it seems, examined some of the type material, did not find the stems 
hollow nor pierced with orifices, and concluded that one of the branches 
had been accidentally settled by ants, probably in a former burrow of 
some wood-boring larva. 

Barteria J. D. Hooker 

Barteria J. D. Hooker, 1860, Journ. Linn. Soc. London, Botany, V, p. 14. Masters, 
1871, in Oliver, ‘Flora of Tropical Africa,’ V, p. 510. 

Tree or shrubs, rarely over 20 m. high, usually much lower, with thick, horizontal 
branches. Leaves large, leathery, alternate, oblong or oval, subacuminate, almost 

entire, with short, thickened petioles. No stipules, the decurring base of the leaf 
forming a raised line on both sides of the stem. Flowers dichlamydeous, herma- 

phrodite, subsessile, arranged in dense axillary or supra-axillary tufts or rows, rarely 

solitary; surrounded by overlapping bracts which completely enclose the flower-bud. 
Calyx-tube short, deeply divided into 5 oblong-lanceolate, overlapping, white sepals, 

which are silky at the outer side. Petals 5, inserted on the inner edge of the calyx- 
tube, similar to the sepals, white. Corona duplicate, emerging from the throat of 

the calyx-tube; outer row membranous, jagged at the edge, about half the length of — 

the petals; inner row much smaller, consisting of a ring of thick, fleshy tubercles. 
Stamens numerous, monadelphous at the base, emerging from the base of the calyx- 

tube; filaments in two rows; anthers linear-oblong, introrse. Ovary sessile, globose, 
surmounted by a single, thick style, which terminates in a large, mushroom-shaped 

stigma. Ovules numerous, inserted on 3 or 4 parietal placentas. Fruit a coriaceous, 

ovoid, indehiscent berry; seeds ovoid, compressed, with a crustaceous, coarsely 
pitted testa. : 

The genotype, B. nigritana J. D. Hooker, was discovered by Barter 
at the mouth of the Niger, during the Baikie Niger Expedition (1859). 
The genus is strictly Ethiopian with a small number of species peculiar 
to the Rain Forest and extending but little beyond it into the forest 
galleries of the neighboring grass-lands. The area of its distribution, 
indicated by the interrupted line on Map, 19, falls entirely within the 
limits of the “Western Forest Province”’ as defined by Engler. That 
Barteria is thus far unknown from the forests of Upper Guinea, west of 

‘Contributions Flore du Congo,’ I, 1899, p. 8 ey; meet ilg (Engler’s Bot. 
Jahrb., XL, 1908, p. 463), this is merely a synonym of C cinschi (live), a common bush 
or low tree in the forests of Cameroon, G ge Be ae Omer oo The synonymy of 
Laurentii and C. Welwitschii is accepted by Th. and Durand in the el Sylloge Flore Congolane,’ 
1909, p. 37. I have very often observed C. Welwitechii and never seen it associated with ants, 
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a, is remarkable, and can hardly be ascribed to insufficient investi- 
1. Nor has its guest ant, Pachysima, been recorded there, which is 

sting in view of the fact that Map 19 shows the known distribution 
e two species of that ant genus to be included within the area occu- 
by Barteria. This genus of pseudomyrmine ants is, indeed, almost 

: r c 1 to the hollow stems and swellings of various Barteriz, its only 
a ! known habitat being the caulinary swellings of Epitaberna myrmecia 

Cal mi on (Stitz, 1910, p. 131; see p. 442). It would not be amiss 
in whether the Harter of Uganda are also inhabited by these 

The species of Barteria are, together with those of Scaphopetalum, 
commonest and most widely distributed of African myrmecophytes. 

y are erect bushes or small trees with a very characteristic habitus. 
r all the branches are uniformly hollow throughout or some of them 

we hollow swellings at their base. The flowers are large and showy, 
th white calyx and corolla, numerous stamens and a single, entire 
ending in a mushroom-shaped stigma; they are enclosed in over- 
ag bracts and placed in oblique rows, in loose tufts, or singly, in the 
of the leaf or along the decurrent leaf-bases. 
There are undoubtedly a number of different species in the genus; 
how many is hard to say at present, since the published diagnoses 
so incomplete as hardly to permit the correct identification of speci- 
ns. _ Gilg (1908) recognizes four species in his recent revision of Afri- 
1 Flacourtiace, but he has evidently overlooked the description of B. 

E. G. Baker, which is possibly identical with B. Stuhlmannii 

Barteria acuminata Baker 

| Barteria acuminata EF. G. Baxer, 1905, Journ. Linn. Soc. London, Botany, XXXVI, 

a “Low ‘oe or bush. Branches striate, with fine rufous pubescence, or later on 
b Leaves oblong or oblong-elliptic, coriaceous, almost glabrous, acuminate 

i the apex, attenuate at the base into the petiole. Petiole very short, thick, not 
- stipu decurrent. Leaf-blade with about 16 to 19 lateral veins visible on both 

le ond uniting arcuately before the margin; also with a reticulate venation rather 
_ ~pre nt on the upper face. Flowers: 1 or 2 in the axils, sessile, bracteate at the 

base; Tiel detnencie, closely imbricate, cupuliform, brown, shiny, ciliate along 

_ the ymargin. Sepals 5, ovate-oblong, acuminate, longer than the petals, coalescent at 
_ the base. Petals white, oblong, mucronate at the apex. Stamens numerous. Stigma 

very jaree, conical-globose, yellow. Fruit globose. 
“Species related to B. nigritana Hook. fil., but differing in the leaves being gradu- 

jp ally acuminate at the apex. 
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“Leaves 22 to 24 cm. long, 6 to 7 em. broad. Petiole about 6 to 8 mm. long, 
canaliculate above. Sepals 2.8 to 3 cm. long, 10 to 11 mm. broad. Anthers about 3 
mm. long’ (E. G. Baker, 1905). 

Uganda: Musozi on the shore of Lake Victoria, type locality (Bagshawe). This 

is very close to Bukoba, the type locality of B. Stuhlmannii which perhaps is merely 
a synonym of B. acuminata. 

Barteria Dewevrei De Wildeman and Durand 

Barteria Dewevrei E. De Wu.peMAN AND Tu. Duranp, 1899, ‘Contributions Flore du 
Congo,’ I, p. 8; 1901, ‘Reliquie Dewevreane,’ p. 97. E. De Witpeman, 1906, 

‘Mission Emile Laurent,’ fasc. 3, pp. 247-249, Pl. xxx; 1908, ‘Etudes Flore 
Bas- et Moyen-Congo,’ IT, p. 316. Guia, 1908, Engler’s Bot. Jahrb., XL, p. 480. 
H. Kout, 1909, Natur u. Offenbarung, LV, p. 108. Ts. anp H. Duranp, 

1909, ‘Sylloge Flor. Congol.,’ p. 223. 

“Tree 5 to 6 m. high, branched, glabrous. Leaves oblong-elliptic, green above, 
paler underneath, brown when dried, acuminate, attenuate at the base into the petiole, 
which is very short, thick, blackish, not stipulate, decurrent; the blade 27 to 34 em. 

long and about 11 cm. broad; with about 14 nerves below and above on each side, 

uniting before the margin; the under side with a feebly prominent, reticulate 

nervation. Flowers 2 to 4 togethér, axillary, sessile, bracteate at the base, the bracts 
numerous and closely imbricate, cupuliform, brown, smooth. Sepals 5, white on the 

inner side, rufous-velutinous on the outer side, oblong, united at the base, acuminate, 

about 3.5 em. long and 1.5 em. broad. Petals little longer than the calyx, white, 
oblong-obtuse, about 3.5 em. long and 1.4 em. broad. Stamens inferior, numerous, in 
several rows, coalescent at the base, with white filaments and vellow anthers, about 

3 mm. long. Ovary globose, green, glabrous, with a heavy style and a very large, 
conico-globose, 5-lobed, yellow stigma (according to Dewévre). Fruit globose, 2.5 
em. broad, with three parietal placentas’’ (De Wildeman and Durand, 1899). 

Judging from the descriptions, this species is a near relative of B. 
nigritana. De Wildeman and Durand compare it with that species, 
and in a later publication De Wildeman (1908, p. 248) writes that B. 
Dewevrei is “perhaps only a variety” of B. nigritana. Gilg (1908, loc. 
cit.), however, says: “this species is very closely allied to B. fistulosa 
Mast., yet, I presume, distinct from it. The broad, thick, leathery 
leaves are different, as also the larger flowers, and above all is the fact 
that the flowers are inserted as a rule 3 or 4, rarely 5, together in the axils 
of the leaves.” 

Only known thus far from the Belgian Congo: Lower Congo: Sabuka (Em. and 
M. Laurent); Leopoldville (March 26 and May 19, 1915; J. Bequaert; Coll. Nos. 

7173 and 7663). Kasai: Dima; cliffs of Batempa; along the Sankuru; Kondué; 
Bena Dibele; Olombo (Em. and M. Laurent); Bena Makima; Bombaie (Leserau- 
waet). Middle and Upper Congo: Bolombo; Inongo (Em. and M. Laurent); Ban- 

gala, type locality (Dewévre; Hens). Eastern Congo Forest; Yalutcha; Yanonge 
(H. Kohl). 

ee er 
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___.- Barteria fistulosa Masters 

osa Masters, 1871, in Oliver, ‘Flora of Tropical Africa,’ V, p. 511. K. 
[ANN, 1890, Verh. Bot. Ver. Brandenburg, XX XI, 2, p. 121, footnote. A. 

sR, 1892, Engler’s Bot. Jahrb., XIV, p. 392. Warsura, 1894, in Engler 

anv Tu. Duranp, 1901, ‘Reliquiz Dewevreanz,’ p. 98 (type and variety 
phylla). H. Wixxier, 1906, Engler’s Bot. Jahrb., XX XVIII, pp. 259- 
BE. De Witveman, 1906, ‘Mission Emile Laurent,’ fase. 3, pp. 250-258, 
cr pand xen; 1907, ‘fitudes Flore Bas- et ig age II, 1, p. 57; 

{GLE zn 1910, ‘Die Pflanzenwelt Afrikas,’ La ~ 642, fig. 553B. a Giuuar Asie 
__E. Pique, 1910, ‘Plantes Printipalés Kisanta,’ p.81. Gre, 1913, ‘Wiss. Ergebn. 
peteh. Zentr. Afr. Exp. (1907-08),’ II, p. 568. &. De Witpeman, 1920, 

fission de Briey au Mayumbe,’ pp. 104, 203, and 255. 

, each encircled at the base by numerous overlapping leathery shiny chest- 

p oblong obtuse or boat-shaped bracts, increasing in size from below up- 

Flowers smaller than those of B. nigritana. Sepals and petals downy on the 

Baospolats, wavy at the margins. Corona and inner organs of the flower as in 
: d species, but smaller. Anthers apiculate. 

ally adnate to the branch for some distance. The manner in which the 
emerge from between the sides of the base of the leaf and the stem is very 

us” (Masters, 1871). . 
De Wildeman and Durand’s variety macrophylla (1901) was based on specimens 
larger leaves (25 to 35 cm. long; 14 to 15 cm. broad); but, as De Wildeman ob- 

d later, this variety cannot stand, because the shape and size of the leaves in this 
are extremely variable: “the normal obovate-elliptic shape, rather broadly 
2 at the base, may change in terminal leaves into elongate obovate-lanceolate, 

long-cuneate at the base and reaching a length of 27 em. by a width of 7 em. 
her forms. . . broadly obovate, shortly attenuate leaves reach a length of 38 
id a width of 16cm.” (‘Mission Emile Laurent,’ p. 249.) 

Lee to H. Winkler (op. cit., p. 260, footnote) there are two forms of B. 
ulosa in Cameroon: “In one of them the lateral hollow branches inhabited by the 

s are longer, the leaves are larger and inserted on the branch by a broader base. 

this form the fruits are mostly divided into four, while in the other form they often 

st of 5, or even 6, carpels. There was also a clear and characteristic difference 
the shape of the seeds; while in the first variety they are 6 to 7 mm. long, 3.5 to 4 

wide and 2 mm. thick, the seeds of the other which were the same length mens- 

only 3 mm. in width or even less, being thus much more slender.” 

Fernando Po, type locality (Mann). 
Cameroon: Victoria (Wederbauer; Winkler); Barombi (Preuss; Staudt); 

di (Zenker). 
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Belgian Congo: Lower Congo: Tumba (Em. and M. Laurent); Kisantu o 
Thysville (June 4, 1915; J. Bequaert). Kwango: Madibi (Lescrauwaet). 

Dima; Manghe; Lomkala; Olombo (Em. and M. Laurent); Bachi-Shombe grt 

crauwaet). Middle and Upper Congo: Ibali; Inongo; Eala; Botuma; Bolombo 
(Em. and M. Laurent); Coquilhatville (Dewévre); Lake Leopold II (Body); Betutu 

(Bruneel); Barumbu (October 28 and November 17, 1913; J. Bequaert; Coll. Nos. 
1003 and 1209). Eastern Congo forest: Stanleyville (Dewévre; February 1915, J. 
Bequaert and H. Lang); Romée; Yangandi; Yalutcha; Yanonge (H. Kohl); 
Avakubi (January 17, 1914; J. Bequaert); Penge and at many places in the forest 

between Penge and Irumu (February 1914; J. Bequaert; Coll. No. 2339); Moera 
near Beni; between Mawambi and Avakubi (Mildbraed); in the forest between Wali- 
kale and Lubutu (January 1915; J. Bequaert). Mr. H. Lang also photographed at 
Medje what is evidently this species. Mayombe: Ganda Sundi (de Briey). 

Winkler (1906, pp. 259-260) has published some interesting morpho- 
logical and ethological notes on Barteria fistulosa studied by him at the 
Botanical Garden of Victoria, Cameroon. 

One of the flowering periods,—if there be more than one—starts in March. The 
large white flowers are crowded together side by side on the broad base of the leaves. 
They seem to open with dawn and the anthesis apparently lasts a few hours only. I 
have not found nectar in them and never observed pollinating insects; bugs and little 

beetles which are often found in the flowers, have, I presume, hardly to be considered 
as such; nor, as it seems to me, the ants whtch inhabit the tree. The fruits ripen about 
3 months after the flowering. They have the shape of a walnut, and are 3.5 to 4 em. 

long with a diameter of 27 to 30 mm. They are flattened on two sides at the base by 

pressure against one another. They have four distinct protuberances at the apex, the 

stump of the style being placed between the four grooves. The fruits which I picked 
were covered at their base by the brown, closely appressed calyx;! however, the latter 

apparently remains on the tree when the ripe fruit drops. The consistency of the 

fruits can best be compared with that of a celluloid ball. The numerous, parietal 
placentas are arranged on four longitudinal bands. Each seed is enveloped by an 

arillus-like pulp, which has an agreeable, sweet-sour flavor; the pulp of the various 

seeds fills the fruit with a slimy mass. The seed is flattened, of rounded-rhomboid 
shape, with a small umbilicus and a network of dimples on the surface. To be sure 

the seeds are scattered by animals, which trace the pulp. The genets which I kept 
in captivity preferred these to almost all fruits. I have found, on fruits still adhering 
to the tree, holes the size of a hazelnut or an entire half of the pericarp lacking; the 
seeds together with the arillus had disappeared. Traces of bites could be distinctly 

recognized on a number of fruit envelopes which I found at some distance from one of 
the trees; they certainly were not from a bird’s bill, but from teeth, probably of 

fruit-eating bats.2, When compressed, and consequently also when bitten, the fruits 
split open at the top in the form of a cross between the grooves; but they open by 

themselves only when rather intensively drying. 

The author evidently means the involucrum of bracts, not the true calyx. , 
2In the African Rain Forest fruit bats undoubtedly me im t agents in scattering the seeds 

of many fruit-bearing trees. See the remarks on this — df - Winkler (1906, p. 236) and H. Lang 
and J. P. Chapin (1917, Bull. Amer. Mus. Nat. Hist., X p. 484). 

_C 
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Barteria nigritana J. D. Hooker 
leria nigritana J. D. Hooxer, 1860, Journ. Linn. Soc. London, Botany, V, p. 15, 
‘Pl. I, figs. 1-5. : 
eria nigritiana Masters, 1871, in Oliver, ‘Flora of Tropical Africa,’ II, p. 510. 
|. Winker, 1906, Engler’s Bot. Jahrb., XXXVIII, p. 260, footnote. Gri, 

1908, Engler’s Bot. Jahrb., XL, 1908, p. 479; 1913, ‘Wiss. Ergebn. Deutsch. 

Zentr. Afr, Exp. (1907-08),’ II, p. 568. 
ia Braunii Encier, 1892, Engler’s Bot. Jahrb., XIV, p. 392. Warsure, 

1894, in Engler and Prantl, ‘Die Natiirl. Pflanzenfam.,’ III, pt. 6a, p. 27, fig. 2A. 
Eneter, 1910, ‘Die Pflanzenwelt Afrikas,’ I, 2, p. 642, fig. 553A. 
A small tree or shrub with stout branches, covered with rusty down, and marked 

ther side with a raised line continuous with the base of the leaves. Leaves coriace- 
is glabrous, 6 to 10 in. long, 2 to 3 in. wide, oblong, subacute, crenulate or entire; 

“unicostate, rounded at the base or tapering into a short, thick leaf-stalk. Stipules 
deciduous. Flowers large, 1 to 1}4 in. in diameter, sessile or subsessile in axillary tufts, 
each tuft consisting of 2 to 4 flowers, each of which is invested in a series of over- 

_ lapping coriaceous chestnut-colored acute or cuspidate bracts. Flower-tube very 
1ort, glabrous. Sepals 5, somewhat coriaceous, oblong-lanceolate or obtuse, downy 
nd golden brown on the outer side, smooth and whitish within. Petals oblong, wider 
an the sepals and about equal to them in length, white. Stamens hypogynous or 
htly perigynous; filaments slender. Ovary smooth; style simple, as long as the 
ments and terminated by a large conical or cushion-shaped stigma. Fruit ovoid, 

bout the size of a pigeon’s egg, coriaceous, reddish, 1-celled, with numerous compressed 
ed seeds attached to parietal placentas” (Masters, 1871). 

_ Southern Nigeria: Nun River, type locality (Barter); Bonny River (Mann); 

Old Calabar (Thomson). 
Cameroon: Batanga (Dinklage); Kribi (Zenker). 

Spanish Guinea: on the coast of Bata near Campo (Busse). 
French Congo: on the Gaboon River near Libreville (Mildbraed). 

_As pointed out by Gilg this species seems to be restricted to the coastal 

forest belt (‘eine echte Seestrandsptlanze”) which grows inland of the 

‘mangrove formation along the Gulf of Guinea. Similar patches of dense 
~~ forest are to be found immediately landward to the mangroves in the 
estuary of the Congo, but I have never seen any Barteria there. 

Barteria nigritana variety uniflora De Wildeman and Durand 
Barteria nigritana variety uniflora £. De WitpeMaN anv Tx. Duranp, 1900, ‘Con- 
tributions Flore du Congo,’ II, p. 24; 1900, Bull. Herbier Boissier, (2) I, p. 22. 

PB. De Wireman, 1904, ‘Etudes Flore Bas- et Moyen-Congo,’ I, p. 169. H. 
Kout, 1909, Natur u. Offenbarung, LV, p. 109. Tu. ann H. Duranp, 1909, 
‘Sylloge Flor. Congol.,’ p. 224. 

velantes, late ovata cuspida ter Potala cal: ulolongiora. Stami luri e © oon, ° . 

glaberrimum. Fructus magnit. ovi columbm."’ = pee 
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“A high tree, with thick branches, which are striate, ferruginous-pubescent, 

marked on either side with a raised line connecting the leaf-bases. Leaves alternate, 
shortly petiolate; the petiole 5 to 6 mm. long and 3 mm. broad; oblong, subacuminate, 

11 to 17 cm. long and 3.7 to 5.5 em. wide, entire, shiny above and below, dark above, 
paler below, the upper side subglabrous or with a few scattered hairs; the under side 
with short, sparse, brown pilosity, especially on the veins; lateral nerves a little promi- 
nent above and below, arcuately anastomosing towards the margin and prominent 
in the more or less recurved margin. Flowers sessile, solitary in the axils of the leaves; 

at the base with closely imbricate bracts, which are scarious, brown, pilose externally, 
embracing. Calyx with ovate-lanceolate lobes, ferruginous pilose on the outer side, 
glabrescent on the inner side, acuminate, 3 cm. long and 12 mm. wide. Petals equal 
to the sepals but completely glabrous. Corona erect, membranaceous, fimbriate- 

lacerate at the apex. Stamens numerous, with connate filaments. Ovary globose, 

with parietal placentas, and numerous ovules; style solid; stigma very large, 6 to7 
mm. broad, conico-globose’’ (De Wildeman and Durand). 

Belgian Congo: Lower Congo: Forest of Talavanje, type locality (Cabra); 
Kisantu (J. Gillet). 

It seems doubtful whether this form is really a variety of B. nigritana 
in view of its occurrence inland far from the coastal belt. It may possibly 
be specifically distinct or constitute a form of B. Dewevrei, a species 
commonly found in the Lower Congo. From the description, it appears 
very similar to B. Stuhlmannii. 

Barteria Stuhlmannii Engler and Gilg 
Barteria Stuhlmannii ENGLER AND Gia, 1908, Engler’s Bot. Jahrb., XL, p. 479. 

Barteria nigritiana W arBurG, 1895, in Engler, ‘Pflanzenwelt Ost-Afrikas,’ C, p. 278 

(not nigritana Hooker). 

“Shrub or tree with fistulose branches, which are densely and very shortly fulvo- 

pilose when young. Leaves ovate or ovate-oblong, very seldom oblong; acute or often 
shortly and broadly acute-acuminate at the apex, rounded toward the base, though 

narrowed at the very base into a 6 to 8 mm. long petiole, on both sides of which there 

is a 3 to 4mm. wide wing; leaves obsoletely sinuate-denticulate, or more often sub- 

entire, with cartilaginous margin, glabrous above (except on the median nerve), - 

very sparsely and shortly pilose below, leathery, with 13 to 15 pairs of lateral nerves 

which run almost straight to near the margin where they unite by curves; with num- 
erous transverse nerves running parallel to each other and strongly prominent on both 

sides; other reticulate veins almost absent. Flowers solitary or occasionally by twos 
in the axils of the leaves. Bracts enclosing the flower in an involucrum, coriaceous, 

with scattered fulvous pilosity on the back. Outer sepals entirely covered on their 

outer side with dense fulvous pile, which on the back of the inner sepals forms only a 
median vertical line; otherwise glabrous, oblong, with very acute apex. Petals a little 

shorter than the sepals, but similar in shape, very tender; glabrous. Outer corona 
membranous, glabrous, about half the length of the petals, unevenly incised and 

fimbriate; inner corona much shorter, thickened, forming a raised ring which is dis- 
tinctly but feebly emarginate and furrowed. Stamens numerous, coalescent at the 

base into a tube. Ovary short, turbinate, glabrous, with 4 parietal placentas. Style 

elongate, reaching the anthers, thick, gradually thinner upwards, ending in a very 



1922] Wheeler, Ants of the Belgian Congo 431 

thick, head-shaped stigma. Fruit subglobose; the pericarp parchment-like or charta- 
ceous, fragile; seeds numerous, inserted on 4 parietal placentas, oblong, yellowish, 

“The winged petiole is 6 to 8 mm. long and, with both wings spread, 7 to 9 mm. 

wide. The swollen, hollow stalk is 6 to 10 mm. thick. The blade of the leaf is 16 to 

19 em. long, 7 to 9 cm. broad. The bracts which enclose the base of the flowers are 
7 to 9mm. longand equally wide. The outer sepals are about 2.5 cm. long, 1 em. wide; 

Fig. 85. a, Barteria fistulosa Masters: portion of branch with fruits along decurrent leaf base; b, 

Barteria Dewevrei De Wildeman and Durand: portion of branch with fruits clustered in axils of leaves 

(after De Wildeman, slightly modified). 

the inner ones decrease gradually. The petals are about 2.2 cm. long, 8 to 9 mm. 
broad. The style is about 1.5 cm. long, the stigma 4 mm. long and 3 mm. thick at the 
base. The fruit has a diameter of about 2.5 cm. The seeds are 5 mm. long, 3 mm. 

wide and 1.5 mm. thick” (Engler and Gilg, 1908). 
German East Africa: Bukoba, type locality (Stuhlmann). 

This plant will, I believe, prove to be identical with B. acuminata 
E. G. Baker (see above, p. 425), described from Musozi on Lake Victoria, 
which is practically the same locality as Bukoba. 

During my travels in the Belgian Congo, I came across two species 
of Barteria, B. Dewevrei and B. fistulosa. The latter is by far the more 
common and can be best recognized by the very peculiar way in which it 
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grows, by the basal swellings on some of its horizontal branches, and 
especially by its inflorescence. In this species a number of flowers or 
fruits are placed close together in a row on either side of the petiole from 
the axil along the decurrent base of the leaf (Fig. 85a). In Barteria 
Dewevrei, however, the flowers or fruits occur either singly in the axils of 
the leaves or two to four together in loose axillary clusters (Fig. 85d). 
The anatomical structure of the two species also shows certain differ- 
ences, which have been pointed out by Prof. Bailey (Part V, p. 599). 

Eco.oey or Barteria fistulosa 

Perhaps the most striking’ of Congo myrmecophytes, this plant 
occurs throughout the entire Rain Forest belt, where it favors the higher, 
more open spots, being rarely met within damp soil. In the Savannah of 
the Lower Congo and Kasai District it follows the forested banks of 
water courses. The natives of the forest are familiar with the plant and 
aware of its being inhabited by very aggressive ants. Whenclearing the 
underbrush to establish a road or plantations, they usually avoid the un- 
pleasant task of cutting this small tree. Thus it happens that Barteria 
is frequently found standing by itself in the center or near the sides of 
forest paths (Pl. XXIX). For the same reason, it is often met with in 
secondary forest growth. Among the Wangata, at Barumbu and else- 
where, its vernacular name is “ Bakokombo,”’ and other Bantu tribes use 
similar sounding designations (Monkukono, Makonkomo, Okakumbu, 

etc.)! 

This species is a typical element of the undergrowth of the forest. 
Under favorable conditions it may become a small tree, reachirty a height 
of from 6 to 10 meters, or in exceptional cases 20 meters or more, but it is 
frequently much lower, 3 to 4 meters being a common average; its 
trunk is, as arule, 10cm. in diameter, though there are occasional records 
of over 40cm. The trunk is simple or very little ramified, and bears long 
lateral branches, usually also unramified and spreading almost hori- 
zontally in all directions. The broad, alternate leaves are placed to the 
right and left of the branch, more or less horizontally or slightly curved 
upward. Due to this arrangement, the plant has a very peculiar appear- 
ance, well illustrated in the photographs taken by Mr. H. Lang (Pl. 
XXVIII, Fig. 1 and Pl. XXIX). Another unusual feature is the fact 
that most of the branches are deciduous. On reaching a certain length 

1According to J. Gillet, the natives at Kisantu, in the Lower Congo, call Barteria fistulosa either 

_ “Sakala’’ or ‘ Nsakala,” and de Briey gives ‘‘Zinzi” as its vernacular name in the region of Ganda 

Sundi. 



1922) Wheeler, Ants of the Belgian Congo 433 

they stop growing, lose their foliage, and gradually dry up; finally, these 
dead members are dropped by a histological process similar to that caus- 

ing the leaves to fall. One always finds, therefore, a number of dead 
branches scattered over the ground at the base of this Barteria. Whether 

___ there is a law of periodicity or other rule governing this peculiarity can- 
not be decided at present, but so much is sure: the few flowering branches 
remain on the stem until after the fruits are ripe. 

_ The lateral branches of Barteria fistulosa are of two kinds. The 
____ Sterile branches—and, as noted, these are in the great majority—present 
at a short distance from their base an abrupt and conspicuous swelling 
___ which continues almost uniformly to near the apex with only slight con- 

___ strictionsat thenodes (Plate XXVIII, Fig. 2; Text Fig. 86). Except in 

Fig. 86. Barteria fistulosa Masters: a, lateral branch suddenly swollen beyond its base, where it 
idiows the circular opening (¢) gnawed by the ants and leading into the domatium; about one-half 
natural size (after De Wildeman); 6, part of longitudinal section of very young swollen lateral branch, 

- showing gradual drying up of pith before ants gain access to the cavity; drawn from life at Berumbu, 
October 1913; natural size. 

very young plants, these swellings are nearly always hollow and inhab- 
ited by ants. The flowering branches appear only at certain seasons, 
and on older trees; they are normal, not swollen, yet frequently hol- 
lowed out and also occupied by ants. 

From an examination of very young specimens and others not in- 
habited by ants, I found that the trunk and normal, flowering branches 
are filled with pith and remain so unless excavated by the ants. The 
swollen branches (Fig. 86), on the contrary, become hollow naturally. 
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When young, their various internodes are at first only slightly swollen 
and entirely filled with soft, greenish, parenchyma; soon, however, the 
enlargement becomes more pronounced; the pith turns pale brownish, 
gradually dries and what remains finally forms brownish membranes on 
the inner walls or irregular partitions in a spacious cavity (Fig. 86b). 
The ant-chamber is thus ready for occupancy before the insects touch the 
branch. On uninhabited plants the sterile branches show no orifice, 
nor any depression or scar on their outer surface that might mark the 
spot where the entrance to the cavity will later be pierced by the ants. 
Moreover, the walls of the limb are soft and easily pressed down with 
the fingers, so that they must offer but little resistance to the powerful 
mandibles of the Pachysime. 

The larger specimens of Barteria fistulosa that one commonly meets 7 
in the forest are, as a rule, settled by a populous colony of the large, 
black Pachysima xthiops (Emery),' the true body-guard of the tree. 
As soon as any portion of their host plant is disturbed, they rush out in 
numbers and hastily explore the trunk, branches, and leaves. Some of 
the workers usually also run over the ground about the base of the tree 
and attack any nearby intruder, be it animal or man. All observers 
agree that the sting of the Pachysima is exceedingly painful and is felt 
for several hours. Its effects can best be compared with those produced 
by female velvet ants (Mutillide; see Kohl’s remarks reproduced in 
Prof. Wheeler’s Report, vp. 115). Consequently these ants are greatly 
dreaded by the natives and there remains little doubt that they afford 
a most effective protection to their host plant. 

Trees inhabited by Pachysima are generally healthy and free from 
the attacks of most phytophagous insects. On specimens untenanted 
by ants, however, the leaves are often badly eaten by caterpillars, as I 
observed in two instances at Barumbu in October, 1913. On both of 
these trees there were also several nests of the weaver-ants, @cophylla 
longinoda (Latreille), and numerous workers of a small Crematogaster 
running over the branches and leaves. At Penge, in February, 1914, 
another uninhabited B. fistulosa showed the live wood of its trunk badly 
bored by adult bostrychid beetles. On the other hand, the Pachystme 
are not always successful in keeping smaller parasites from their host. 
At Barumbu a tree occupied by a populous colony of P. zthiops showed 
numerous cecidomyid galls on its leaves. They were small fleshy swel- 
lings of the parenchyma, about equally protruding on both sides of the 

1Probably sometimes also by Pachysima latifrons (Emery). 
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leaf, and irregularly scattered. Inside of them was a single chamber con- 
taining one gall-midge larva and surrounded by a wall of coarser tissue 
in the center of a solid, juicy, parenchymatous mass.! 

P An older, inhabited Barteria fistulosa may be regarded as the home of 
a single colony of Pachysima which has resulted either from the gradual 
growth of a small nest founded by one female, or from fusion of several 
___ nests started independently by a number of females. Both modes are 
possible, but the second is probably the more common. At Avakubi, in 
January, 1914, 1 had an opportunity to examine a very young Barteria 
__ fistulosa not over one meter high, with but six short, horizontal branches, 
all of which were swollen beyond the base in the usual way. Only a few 

of the distended internodes were settled by ants and each was a closed, 

separate cavity containing one deiilated Pachysima queen; no workers, 
larve, or eggs were present. After the nuptial flight the Pachysima 
females had evidently entered the hollow internodes by gnawing through 
the wall. They had not again left the cavity, for the entrance was partly 
plugged up by callus growth. When disturbed, these gravid queen ants 
made no attempt to defend themselves, behaving in this respect very 
differently from workers. It is also interesting to note that some of the 
Pachysima females were dead and that in one such case another minute 
ant, of an unidentified species, had established its nest in the same in- 
ternode with the remains of a dead Pachysima queen. A colony of Pachy- 
sima xthiops in a somewhat more advanced stage was found in a young 
Barteria fistulosa,at Barumbu in November, 1913.. A queen ant, sur- 
rounded by an abundance of eggs and young larve, was found inside 
each of a series of swollen internodes, all still separated by the nodal 
partitions. Here, too, a growth of callus had partly closed the entrance 
which had been further plugged with dried particles of pith evidently 
brought there by the female. Since the older Barteria is finally occupied 
by one single colony, all the members of which live and work peacefully 
together and enter indifferently the various domatia, the initial formi- 
caries in all probability fuse into one. The workers in such a formicary 
not only enlarge the exit holes, which are usually placed at the base of 
the swelling toward the upper face of the branch, but also clean the cavi- 
ties of the remains of dried pith and pierce the partitions between the 
various internodes. Each lateral branch finally forms one continuous 
gallery. 

a ‘Lamborn (1914, p. 493) notes that he once found larva and pul of Tinthia lambornella Durant, 
an moth, in an internode of a Barteria rteria in Southern Nigeria: ity was separated f m the 

: an eperiid internodes, both of which were inhabited by Pachysima I dag 5 ’ ¥3 
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The origin and growth of new colonies of Pachysima in Barteria 
deserves to be further investigated in the field. Perhaps such a study will 
show us typical examples of secondary pleometrosis, or founding of an 
insect society through fusion of a number of colonies each started in- 
dependently by a fertile female. H. v. Ihering (1907) believes Cecropia 
adenopus is settled in this manner by Azteca miilleri. Furthermore, in his 
opinion, all but one of the fertile queens inhabiting the same tree are 
eventually killed by the workers, a conclusion drawn from the presence 
of a sole queen in each adult Cecropia. It will be important to look into 
conditions in this respect in the Pachysima formicaries of Barteria. — 

The Pachysime undoubtedly derive certain advantages from living 
inside Barteria. The hollow, nearly horizontal branches provide very 
convenient nesting chambers, where the brood is kept in safety under 
almost ideal conditions of aération, temperature, and humidity. Whether 
the ants also procure part or all of their food from the host is still doubt- 
ful. Kohl has often seen the workers actively licking nectaries at the 
insertion of the leaves, and also gnawing the young bark and the epider- 
mis on the upper and under sidesof the blades; they are particularly fond 
of the very young flowers, which they frequently destroy almost com- 
pletely. Certain other insects live in the domatia with the ants, the 
most common of these companions being coccids (Pseudococcus citri 
variety congoénsis Newstead) which, I am inclined to think, are not 
brought in by the ants, but migrate inside the swellings of their own 
accord. I have found this to be also the case with scale insects living 
in the myrmecodomatia of Cuviera. Even in very young Barteriz, of 
which only a few internodes are occupied by queen ants and their brood; 
one discovers coccids in the cavities. Another interesting inquiline of 
Barteria is a minute phorid fly, Hypocera tristis H. Schmitz, noticed by 
Father Kohl near Stanleyville in swellings of Barteria fistulosa occupied 
by Pachysima xthiops (Wasmann, 1915a, p. 320, footnote). . 

Whether the coccids of Barteria are really attended by Pachysima 
for the sake of their excretions remains uncertain. Wheeler and Bailey 

(1920, pp. 261-262) have dissected the pellets contained in the infra- 
buccal pockets of workers and the trophothylaces of larve of Pachysima 
zthiops and P. latifrons. They were much the same in both species and 
consisted of pieces of coccids or whole, crumpled-up bodies of young 
scale insects, fungus spores, bits of mycelium, portions of plant-tissue 
evidently gnawed from the walls of the cavities, pollen-grains, ete. In 
a few of the pellets Prof. Bailey found small nematodes resembling 
the species of Pelodera described by Janet as living both as parasites in | 

Tate 
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en once of certain European ants and as free organisms 
the itus of the nest. 
_ A thorough investigation of the feeding habits of both adult and 
val Pachysimz in Barteria will be the most important problem to be 
idied in the future. In this connection, it may be well to note a pecu- 

_ diar ty to which my attention was directed by my friend, Mr. J. P. 
Ch: apin, during our stay at Avakubi in January, 1914. When Barteria 

ulosa inhabited by Pachysima occurs in rather dense forest, one fre- 
: r ly notes about its base an open patch, fifteen to twenty feet in 
neter, where most of the heavy undergrowth has been cleared away. 

of the common marantaceous forest reed, Sarcophrynium Arnoldianum 
Ye Wildeman, are left standing. The ground at the foot of the tree is 

rtly covered with fallen leaves and dead branches of the Barteria. 
can always find a few Pachysima workers running over this open 
te, for a purpose unknown to me, perhaps in search of insects which 

y form part of their diet.!. I merely venture the supposition that the 

's themselves are instrumental in preventing the growth of heavy 
ion near the base of their shelter, perhaps by nipping the tender 

s of the young plants.2. One can readily imagine that such a 
ing would be of use to the ants in their hunts for other insects, 

‘ing the capture of their prey so much easier and quicker. Incident- 

, Barteria too may be benefited, since it is saved competition with 
vigorous species of trees or shrubs, which, if allowed to thrive near 

ts trunk, would soon interfere with its growth. The shade given by 
Barteria fistulosa i is so slight that this factor alone could net account for 
the absence of woody vegetation within a radius ot six to eight feet from 

me, which pay no further attention to them, one proof more of the strict, 
obligatory relations existing between these ants and the host plant. The 

iMy observations do not agree on this one point with those of Father Kohl, who believes that 
. 9 never pares Barteria “ since i te = vans hunting aed tag ob for Kohls. insects.’ sees): 
ae regard to this interesting - uote owin m Kohl's paper 
_ “Some natives assured me that vag Hos ew) om occasicnaly tri trim to half its bel Tat the low 

: which alg ry their h a I once observ = A, partly cut low plants in the 
of et od I did onan id not putas the ble agent St this.” 
( also remarks yrma dendroica ror and P. triplaridis Forel, which 

inside stems and branches of Triplaris Schomburghiana alon Jurud River, Brazil, run down to 
or ecderoet a is allowed to grow. 
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species of ants. At Barumbu, in October, 1913, I came across a Barteria 
fistulosa whose living branches were inhabited by Pachysima zxthiops, 
while the dead twigs, still attached to the tree, contained small colonies 
of a Crematogaster. These little ants were apparently not molested by 
their large neighbors, but, when the tree was disturbed, they remained 
safely inside, while the Pachysimz rushed forth and ran feverishly over 
the plant. 

The myrmecophytic nature of Barteria fistulosa was first recognized 
by K. Schumann (1890, p. 121, footnote) on herbarium specimens 
collected in Cameroon. Some of the swellings cut open by him still con- 
tained a few Crematogasters. Its relations with ants were studied in the 
field by A. Dewévre (De Wildeman and Durand, 1901, p. 98), Emile 
Laurent (De Wildeman, 1906, pp. 250-258), H. Winkler (1906, p. 59), 
and H. Kohl (1909, pp. 97-108). Mention is made in Prof. Wheeler’s 
Report (p. 114) of some of these earlier observations which agree in most 
details with my own. 

The following ants have been found thus far in the swellings of 
Barteria fistulosa, but the two species of Pachysima alone can be regarded 
as obligatory guests of the plant. The others are all accidental tenants 
which nidify in other places also; they are usually met only on plants or — 
in branches which for some reason or other have been left by the Pachy- — 

sime. 
Pachysima xthiops (F. Smith). The large, black ant which is the 

regular inmate of Barteria fistulosa, was first collected in this plant by 
Father Kohl, near Stanleyville (1909, p. 106), and sent by him for 
identification to Forel (1916, p. 403). Both Mr. Lang and I commonly 
found the same species at Medje, Ambelokudi, Barumbu, Avakubi, 
etc.1 The scale insect Stictococcus formicarius Newstead was found by 
Kohl near Stanleyville with these ants (Newstead, 1910, p. 19). 

P. latifrons (Emery). Specimens ot this species obtained by Mr. H. 
Lang at Niangara were probably taken from Barteria fistulosa. 

Tetraponera anthracina (Santschi). Near Stanleyville (H. Kohl; 
see Forel, 1916, p. 403). I found several workers of this species at Thys- 
ville (June 1915) running over the leaves and twigs of a Barteria fistulosa 
whose swellings were free of ants; I did not find their nest. 

1Pachysima wxthiops was originally described from South Africa, without indication of collector 
No species of Pachysima has since definitely been recorded from that part of the continent. Since 
the genus is restricted to Barteria and Myrmacia, which are not known to occur south of 7° 8. lat., there 
is a question whether Smith's type was wrongly labeled. It is, however, not so clear how he could have 
received West African specimens of P. #thiops at a time (1877) when hardly any m 
tions had been made in Equatorial Africa. I am rather inclined to believe that Smith's type was ob- 
tained in the forests of Natal from a myrmecophyte which has since escaped notice. 
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. i (Ern. André). Near Stanleyville (H. Kohl; see 
1916, p. 403). | 

T. oberbecki (Forel). Leopoldville (H. Kohl; see Forel, 1916, p. 403). 
T. ophthalmica (Emery). Stanleyville and Bengamisa (H. Kohl; 

rel 1916, p. 403). I collected workers of this ant at Thysville, 
ogether with 7’. anthracina, as mentioned above. 
ga ¥: prelli (Forel) variety odiosa (Forel). Belgian Congo (H. Kohl; 

el, 1916, p. 403). 
e) excisa subspecies impressa (Emery). Discovered by 

Bt (1900, p. 103, footnote) in branches of Barteria fistulosa collected 
. Laurent at Isangi. Also near Stanleyville (H. Kohl; see Forel, 

, Pp. 69). 
a impressiceps (Mayr). Taken from hollow twigs of Barteria 

a by Mr. H. Lang at Panga. 
.striatulaEmery. Romée near Stanleyville (H. Kohl, 1909, p. 167). 

. Eco.oey or Barteria Dewevrei 

‘This species is less common than the preceding and has been but 
little studied so far. The following notes were made on specimens I 
found near Leopoldville, in one of the small patches of forest which 
‘are scattered through the savannah of that region (March, 1915) and 
also in a forest gallery along one of the small affluents of the Congo (May, 

5). In that locality, it is a low tree, rarely over 6 meters high, with a 
tht, simple, or feebly ramified trunk, 20 em. thick at the base. 

ie alternate leaves are more elongate-elliptic than in B. fistulosa, 
be = g as much as 40 cm. long and 9 cm. wide. The lateral branches on 
m ly specimens were all alike, feebly branching and irregularly spreading, 
giving the tree a very different appearance from that’ of the species just 

fioned. The specimen collected in May was in flower. 
‘There were no swellings on any of these plants from Leopoldville, 
all the lateral branches (Fig. 87a-b) were hollowed out almost their 

» length, each with one continuous cavity. Only the upper ex- 

us to dry up very soon, as the pith channel is hollow 6 cm. from the 
‘ip. A few entrances to the inner cavities had been pierced, mostly on 

ie upper side of the branch, at intervals of about 6 to 14 cm. from one 
nother, usually a short distance above the insertion of a leaf. 

7 a lOne of the specimens of B. Dewevrei from ville apewered 4 well the description given by hm. 

Rear enacts me aces cutee ants Cave chins B.flerciona)s on tetmches do's 'd.con, Ge 
dia sont hablices des fourmis et leur canal mndauilaire de min de diamétre resterait apres 

la 
de a He seen ey le limbe mesure de 

sur A FA aa Wuaies ds corvune inte térales" (De Wildeman, 1906, p. 250). 
pata mophy Ierahing but this was doubted by De Wildeman. 

| i | Z F 



Fig.87. Barteria Dewevrei De Wildeman and Durand: a, external view of portion of lateral branch 

inhabited by ants; 5, longitudinal section of this branch, showing a coccid (c) fixed on inner wall and 

small depressions (d) in which scale insects are often found; ¢, orifice leading intothedcmaticm. Drawn 

from life at Leopoldville, March, 1915; natural size. 

440 
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eubivel tha bivapediemne ct B. Dewevreit examined 
mntaine iindine of Crematogaster africana variety schumanni (Mayr), 
hs queen, workers, and brood; also some coccids which were usually 
a small, scar-like depression in the wall. In one tree some of the 

ches contained insect larve, a lepidopterous pupa, and an adult 
2 but these were in cavities quite separate from those inhabited by 

EDewevre, who discovered this species in the Bangala region, on the 
yer Congo, mentions finding ants in its hollow branches (De Wilde- 
1 and Durand, 1901, pp. 97-98). A few notes on its relations with 

ts \ re sls made by Em. Laurent (De Wildeman, 1906, pp. 247-250) 
nM id E Kohl (1909, pp. 108-109). The following ants have been found 
ts myrmecodomatia: 

Pe Pachysi a ethiops (F. Smith). Dima (Em. Laurent; see H. Kohl, 
. 108); Yalutcha and Yanonge (H. Kohl, 1909, p. 108). 

: Cre watogaster africana (Mayr) variety. Dima (Em. Laurent; see 

'. africana easiey schumanni (Mayr). Leopoldville (J. Bequaert). 

Apocynacesz 

EriTaBerna K. Schumann 

K. Scuumann, 1903, Engler’s Bot. Jahrb., XX XIII, 2, p. 316. 

Neitiedhi with branches thickened and hollow below. the nodes. Leaves large, 
t petiolate, lanceolate, short acuminate. Flowers diclinous, showy, axillary; 
r pedicel with a pair of lower bracteoles, simulating interpetiolar stipules, and also 

1 a second pair of bracts below the ovary. Sepals large, foliaceous, subinequal, 

rnating with very large, linear, solitary glands. Corolla very large, infundibuli- 
n; its lobes ample, curled along the margin, their sides in the bud inflexed and 

_ covering each other dextrorsely; its throat with variegated hairs. Stamens inserted 
eal the throat, without any stiff appendage at the base, acute and not appendiculate 
the gag Ovary perfectly inferior, pentapterous, 2-celled; with numerous ovules 

1 on a thickened placenta; dise annular; style thickened and bilobed at the 

“Only one species is known. 
“The genus is a relative of Tabernamontana, from which it differs in its com- 

etely inferior ovary and in the large sepals” (K. Schumann, 1903). 

_ This is the only genus of the large family Apocynacee which has 
is far been recognized as a myrmecophyte and the true nature of its 

‘lations with the ants has apparently not been further investigated on 
living specimens. It contains only one species. 
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Epitaberna myrmecia K. Schumann 

Epitaberna myrmacia K, ScuuMann, 1903, Engler’s Bot. Jahrb., XX XIII, 2, p. 317. 
“Branches thickened at the nodes, quadrangular, glabrous. Leaves short 

petiolate, lanceolate, ample; short and sharply acuminate, acute at the base, glabrous 

above; slightly hairy on the under side in youth and later on with scattered pile on 
the midrib. Flowers short pedunculate. Ovary glabrous. Sepals lanceolate, acumi- 

nate, large, glabrous. Corolla with a tube extending hardly beyond the calyx; 
glabrous outside; densely villose at the throat on the inner side; the lobes broadly 
elliptic, acuminate, curled along the margin, twice the length of the tube, lanceolate 

in the bud. Stamens linear, enclosed. Style glabrous, filiform, thickened at the apex. 
“The flowering branches, 15 cm. long, are 2 mm. thick in the middle of the inter- 

nodes; the upper part of the internodes is swollen into a spindle-shaped cavity with 
thin walls, which is as much as 5 em. long and 9 mm. in diameter and serves as a 

myrmecodomatium. The heavy, glabrous petiole is grooved on the upper side and 

at most 5 mm. long. The blade has a length of 11 to 28 em. and a greater width of 

5.5 to 11 em. in the middle; it is crossed on each side of the midrib by 6 to 10 stronger 
veins, which are prominent on both sides; in dried condition it is dark green above, 
pale green below. The flowers do not always present an ovary, there being male and - 

female flowers; but otherwise they do not differ from each other. The peduncle is 
5 mm. long, and the inferior ovary about the same length. The green sepals reach a 

length of 2.5 cm. The tube of the white corolla, with its chrome-yellow throat, is 2.2 
cm., and its lobes 5.5 cm. long. The stamens are inserted at 15 mm. above the base of 

the corolla; the anthers are 7 mm. long. The style measures 1.3 cm. 
“The plant is remarkable, representing a new case of myrmecophily. I myself 

have collected the ants from the wool of the throat of the corolla. This is the first 

case of completely epigynous flowers among the Apocynacee; accordingly the 

fruit is probably also syncarpous” (K. Schumann). 

Cameroon: Bipindi (Zenker). 

Epitaberna myrmecia probably occurs throughout the forest of 
southern Cameroon and Spanish Guinea. According to Stitz (1910, p. 
131), Tessmann found inside the caulinary swellings of this plant, the 
large Pachysima xthiops (F. Smith) (=spininoda André) which the 
Pangwe call ‘‘engunkun,’’ much fearing its sting in the belief that it 
causes fever. 

Tessmann, in his account of the Pangwe of southern Cameroon and 
Spanish Guinea, describes how the tribe uses this myrmecophyte in one 
of their religious ceremonies. During the initiation to the “Sso-cult” 
ot the Yaunde, the candidates are obliged to pass for several days through 
a succession of tests, one of which is as follows. Nests of stinging ants, 
especially those of Plagiolepis carinata Emery, and branches of Epita- 
berna myrmecia inhabited by Pachysima xthiops, are hung or placed in a 
low hut built for that purpose near the village. This place soon swarms 
with ants; pods of Mucuna pruriens covered with dangerously itching 
hairs are also thrown inside. The neophytes are then brought there and, 
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Verbenacez 

CLERODENDRON Linnzus 

om Linn.=vus, 1753, ‘Species Plantarum,’ Ed. 1, I, p. 637. Briquert, 1895, 

in Engler and Prantl, ‘Die Natiirl. Pflanzenfam.,’ IV, pt. 3a, p. 174. J. G. Baker, 
1900, in Thiselton-Dyer, ‘Flora of Tropical Africa,’ V, 2, p. 292. 

_ “Trees or shrubs, sometimes scandent. Leaves opposite, rarely ternately 

verticillate, entire or toothed. Cymes axillary or terminal, lax or dense. Flowers 
li or large, various in color. Calyx not accrescent; tube campanulate; lobes 5, 

equal, longer or shorter than the tube. Corolla-tube cylindrical; lobes 5, obovate, 
spreading or slightly reflexed, subequal or unequal. Stamens 4, inserted below the 
throat of the corolla-tube; filaments long, filiform, involute in bud; anthers ovoid 

‘oblong, with parallel cells. Ovary imperfectly 4-celled; cells l-ovuled; style long, 

bifid at the apex. Fruit a globose drupe with a fleshy pericarp and 4 smooth or 
‘Tugose pyrenes. Seed oblong, exalbuminous”’ (J. G. Baker, 1900). 

"This is a very large genus, numbering some 200 species and distrib- 
fated between the tropics in the Old World; over 150 have been described 
from Africa, 35 of which have been recorded from the Belgian Congo. 
_ They are very common at the edges of the forest and along rivers, where 
the creeping species often are one of the striking elements in the land- 
“seape, on account of their beautiful, showy flowers. The species of the 
savannah are most frequently low shrubs or erect or trailing herbs. 
A number of species of Clerodendron have been found associated 
a with ants, but the few published observations are too fragmentary 
____ to show whether any of the forms are true myrmecophytes. Among the 
__ African representatives, Clerodendron excavatum E. De Wildeman? is 
___ myrmecophilous according to certain observers, while others assert that 

_ its hollow stems are merely filled with water. At all events, ants were 
never found inside the stems of that plant. 

s At Penge, in January, 1914 (Coll. No. 2205), I collected on the bank 
__ of the Ituri River in the dense undergrowth of the forest a low bushy 
___ Clerodendron which may possibly be C. excavatum E. De Wildeman. The 
plant was 3 to 4 m. high and divested of leaves at that season of the year. 

Some of the branches, however, were covered with numerous, white, 
_ showy flowers, obliquely directed downward. No swellings nor domatia 
could be found, but the internodes of stem and branches were normally 

4 1913, ‘ II, 
F a ‘Deseribed’ 1900: is ' totes ooh ytd 5 IIT, 1, pp. 132-134, Pl. xx; 1912, ibid., 
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hollow, due to the early resorption and drying up of the pith. Many of 
the hollow internodes contained nests, with a fertile queen, workers, 
brood, and newly hatched winged sexual forms of a small, unidentified 
ant. The insects entered and left by a circular entrance pierced through 
the wall about half-way between two nodes. In certain cases the parti- 
tion at the nodes had not been removed, whereas in others the entire 
limb formed one continuous nesting cavity. An internode of one of the 
living branches was occupied by a nest of a small solitary bee belonging 
to the genus Allodape. 

In a recent note De Wildeman (1920) directs attention to several 
African Clerodendrons with fistulose stems, such as C. excavatum De 
Wildeman, C. angolense Guerke, and C. cavum De Wildeman. The last 
named was described from specimens which I collected in the Savannah 
country of the northeastern Belgian Congo, near Boga (July 12, 1914; 
Coll. No. 5002), between Beni and Kasindi (August 9, 1914; Coll. No. 
5205), and near Rutshuru (September 4, 1914; Coll. No. 5534). Itisa 
low bush of the open grass-land, with white flowers; I never observed ants 
living in or on it. 

Following the description of his Clerodendron formicarum, Guerke 
mentions-that he saw a specimen obtained by Stuhlmann near Bukoba. 
Ants of the genus Crematogaster were living in its hollow stem, the walls 
being pierced by a circular hole. Guerke, however, was doubtful as to 
the specific identity of this Uganda specimen and the typical C. formi- 
carum from Angola and the Kasai. The latter is a low, semi-herbaceous 
plant, 25 to 30 cm. high, which, as I have shown elsewhere, is not the 
myrmecophyte its name would imply. Stuhlmann’s specimen from 
Bukoba was a rather high, much-branched shrub, with smaller flowers 
and there is a possibility that it belonged to C. cavum De Wildeman, col- 
lected by me in several near-by localities. 

Virex Linneus 

Viter (Tournefort) Linnazus, 1753, ‘Species Plantarum,’ Ed. 1, II, p. 638. J. 

Briquet, 1895, in Engler and Prantl, ‘Die Natiirl. Pflanzenfam.,’ IV, pt. 3a, 

p. 170. J. G. Baker, 1900, in Thiselton-Dyer, ‘Flora of Tropical Africa,’ V, 
p. 315. 
“Trees or shrubs, with glabrous or hairy branches. Leaves opposite, usually 

com pound, digitate, rarely simple. Cymes dichotomous, axillary or forming a ter- 

minal panicle. Flowers whitish, yellowish, lilac, or blue. Calyx campanulate or funnel- 
shaped, 5-toothed or nearly truncate, accrescent. Corolla-tube short or long, sub- 
cylindric or funnel-shaped, straight or slightly curved; limb obliquely patent, sub- 

bilabiate. Stamens 4, didynamous, inserted in the corolla-tube and usually ex- 

serted from it; anther-cells nearly parallel or divergent. Ovary at first imperfectly 

| 
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_ ly finally * Leelled; ovules solitary, laterally attached; style filiform, 
bi sai Drupe with a more or less fleshy mesocarp and a hard, 4-celled endo- 
rp. Se cierstoee chioce, calearssoe” (J. G. Baker, 1900). 

s diagnosis should be amended to include creepers also. Apert 
e myrmecophilous species of the Ituri Forest described below, 

sr form was apparently thus far unknown in the genus. J. 

2 

ne ‘genus Vitex contains over one hundred species in the tropical 
tr ical parts of both hemispheres. A large number of these are 

te endocarp of the drupe forms a single 4-celled anklet. in Clero- 
Ga 

m each fruit contains two 2-celled or four 1-celled nutlets. In 
n, all known forms of Clerodondron have simple ain either 

pbat probably other tropical members of the genus also have 
s with ants. 

4 Vitex Staudtii Guerke 

,  Staudtii Guerke, 1903, Engler’s Bot. Jahrb., XX XIII, 2, p. 299. 

_ “Tree or shrub? with quadrangular branches. Leaves 5-foliolate, with very long 

tioles; the leaflets petiolulate, obovate, attenuate at the base, with entire margin, 

nding in a very long apex, rough above, glandular below. Inflorescences terminal, 
pidal, loose; peduncles puberulent. Calyx cupuliform, with truncate or 

tely margin. 
_ “The branches are sharply quadrangular, entirely glabrous, hollow. The 

posite leaves are 5-foliolate, with a petiole 10 to 18 em. long. The leaflets have a 

ole of 5 to 20 mm. ; that of the median leaflet longer than the others; they are 
obovate, twice as long as broad on the average, without the apex 10 to 14 cm. long 

d 5 to 7 em. wide; narrowed at the base into the petiole; with entire margins; 
ed into a tip which is suddenly constricted at the base and 1 to 3 cm. long; 

» upper side with very short, scattered, coarse hairs; under side glabrous, but 

‘ly covered with minute, golden yellow glands. The thyrsoid inflorescences are 

as much as 30 em. long, very loose with far spreading branches, which are 
r like the petioles, and glabrous or with feeble downy hairs toward the 

‘In Engler and Prantl, 1895, ‘Die Natérl. Pflanzenfam.,’ 1V, roy 133. 
en mee ot rere the dex Remenn nortan tiie Supplemen - 

_ *" Arbor vel frutex."" This should be amended to “ Maseiaeeie es iaih ot denstotlen. 
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apex; the subdivisions of the inflorescence are pseudo-umbels of 6 to 20 flowers. The 
peduncles are 2 to 4 mm. long, covered with fine downy hair and bear about the middle 
of their length 2 lanceolate, easily dropped, downy bracts, 2 to 4mm. long. The calyx 
is broadly cupuliform, 3 mm. long, with a truncate or very indistinctly 5-toothed 
margin. The corolla is greenish-white, covered with yellow glands outside, with 
curved tube. 

“The species belongs in the section Agnus Castus and more definitely in Briquet’s — 
Terminales-group. Among related forms, V. Buchanani Baker differs in the smaller, 
hairy leaves; V. quadrangula Guerke also is more strongly pilose. V. thyrsiflora 

Baker too belongs in this group, but is known to me only by the description according 
to which the leaves are pubescent on the under side also and the calyx apparently is 
more distinctly toothed. The present species is furthermore characterized by being 
inhabited by red ants; the hollow branches usually show at the nodes the almost 
circular orifices which are characteristic of so many ant-plants’’ (Guerke, 1903). 

Togo: not rare in the forest (Baumann). 

Cameroon: Yaunde (Zenker and Staudt). 

Belgian Congo: Northeastern Congo Forest: Avakubi (January 1914; Lang, 
Chapin, and J. Bequaert; Coll. No. 1803); Medje (July 1914; Lang and Chapin); 
Penge (January 31, 1914; J. Bequaert; Coll. No. 2216); between Penge and Irumu 

(village of Nduye, February 20, 1914; J. Bequaert); Kilo (June 30, 1914; J. Be- 
quaert; Coll. No. 4894). 

V. Staudtii must also occur in Spanish Guinea, since its peculiar 
host, Viticicola tessmanni (Stitz), was originally found at Alen, Spanish 
Guinea, by Tessmann. 

With the exception of the indication “tree or shrub,” Guerke’s 
diagnosis of V. Staudtii agrees perfectly with a myrmecophilous creeper 
obtained by me in the Ituri Forest and of which dried branches were also 
brought back by Messrs. Lang and Chapin. In the hope of identifying 
this plant, I have carefully read the numerous published descriptions of 
African Vitex and there is a reasonable certainty that the Ituri creeper 
is either identical with or very closely allied to Vitex Staudtii.1 The 
designation “tree or shrub” is, I believe, due to the fact that Guerke 
based his description on a few herbarium specimens, which gave not the 
slightest indication that the species was a creeper; moreover, all other 
members of the genus known thus far are either trees or erect shrubs. 

Vitex yaundensis Guerke 

Vitex yaundensis GuErke, 1903, Engler’s Bot. Jahrb., X XXIII, 2, p. 296. 
“Tree, with very long petiolate, 5-foliolate leaves. Leaflets short petiolulate, 

oblong-ovate, cuneate at the base, with entire margin, very glabrous on both sides. 

Flower-cymes axillary, with very long peduncles. Bracts linear. Calyx turbinate, 5- 
toothed, with deltoid teeth. Tube of the corolla hardly raised above the calyx. 

1Mr. Chapin informs me that he saw this myrmecophilous creeper also near Ngayu. 
*The first indications as to the taxonomic position of this curious zayrmecnns were given by Prof. 

I. W. Bailey, who, from histological examination of the stems, concluded that it fo bedie to the Verbena- 
ce, most probably in the genus Vier. 
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‘ a, “high, with quadrangular, glabrous branches. The leaves are 5- 

foliolate, borne on a petiole 15 to 22 em. long, which is glabrous with a flattened 
ove above. Leaflets with a petiole 1 to 2 cm. long; elongate-ovate, narrowed at 
e base into the petiole; with entire margin; long acuminate, herbaceous, entirely 

rous on both sides. Parallel lateral veins very numerous, as many as 25 on the 

median leaflet. The median leaflet reaches a length of 24 em. and a width of 9 cm.; the 
lateral leaflets nearest it are a little smaller, reaching a length of about 20 cm.; 
ey ae 0. leaflets are only 14 em. long and 7 em. wide, being in proportion 

vader than the two lateral leaflets. The inflorescences are placed in the axils of 
leaves and borne on peduncles 16 to 20 cm. long; they are loose, com- 

?p double cymes (dichasia) with strikingly long ramifications. The bracts are 
aioe, linear, long acuminate, with fine downy hair, as much as 15 mm. long on the 
_ lower Tamifications; shorter on the upper ramifications. The peduncles are 2 to 3 
_ mm, long and covered with fine downy hair. The calyx when expanded is top-shaped, 

= downy, 3 mm. long, 5-toothed; the teeth are triangular with even sides, rather acute, 
a. 1 mm. long and about as wide at the base. The corolla has a very thick, glabrous 

tube, which is only 4 mm. long; the limb is distinctly bilabiate and 5-lobed; the two 
a lobes are ovate, obtuse, downy, 1 mm. long; the two lateral ones have a 
- similar shape and pilosity, but are 2mm. long; the anterior one is spatulate, some- 

what emarginate, 4 mm. long, pilose at the base and on the middle line, otherwise 
The flower is greenish-yellow; the anterior lobe violet. 

etek “The species belongs near the very large leaved V. grandifolia Guerke and V. 
bipindensis Guerke, but differs in the squarrose, very loose inflorescences, and also 

_ in the remarkably numerous lateral veins of the leaves. The plant is certainly in- 
habited by ants, as one can conclude from the characteristic cireular openings at the 
nodes of the branches” (Guerke, 1903). 
Cameroon: Yaunde (Zenker). 

Ecoxrocy or Vitex Staudtii 

“My attention was first called to this remarkable myrmecophyte by 
my friend, Mr. J. P. Chapin, at Avakubi, in January, 1914. Knowing 
ee Cctereet in ant-inhabited plants, he directed me to a swampy, wooded 
spot on the banks of the Ituri River, about five miles upstream from that 
locality, where there were many specimens of a creeper in the under- 
growth of the forest. When the stems of this plant were slightly touched. 
or otherwise disturbed, large numbers of slender, reddish ants rushed out 
of the hollow stalks ready to attack. I later came across the same 

_ ereeper on several occasions during my travels in the Ituri Forest, and 
it appears to be fairly common throughout that region. On the other 
hand, I never saw it along the Semliki River or in the primitive forest 
between Lake Kivu and the Lualaba. 
All the specimens observed by me were growing in very moist 
places, usually in parts of the forest flooded after heavy rains. The 
older plants consist of a long, flexible, woody main stalk, about 15 to 
20 mm. thick at the base, or occasionally more. This stem begins to 
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branch feebly and irregularly a short distance from the ground and climbs 
freely among bushes and low trees, sometimes to a height of 8 to 10 
meters. Its upper part is much more abundantly ramified and spreads 
leaves and flowers over the crown of the supporting vegetation. The 
compound, digitate leaves, of three to five nearly sessile leaflets, are 
borne on long petioles and placed opposite each other in decussate rows. 
Young branches and those on the upper part of the plant are quad- 
rangular their whole length, with four slightly convex or nearly flat sides 
and more or less winged angles. These four winged ribs are continuous 
along the limb, at the nodes running on both sides of the petioles. Older 
branches show the ribs much less pronounced, the surfaces between 
becoming more convex, but often they still possess fairly pronounced 
wings, which can even be traced along the main stalk. Stem and 
branches show no sign of swellings. I have never seen the flowers, but 
the fruit is small, spheroidal, dry, hard, and of a pale orange-yellow colo 

when ripe. 

Adult plants were always inhabited by ants, invariably ot the species 
Viticicola tessmanni (Stitz). The insects enter and leave their nests 
through a few orifices arranged in pairs at the nodes, nearly opposite 
cach other and between the points of insertion of the leaves (Fig. 88a). 
The aperture, usually more or less crater-shaped, is placed at the top of a 
slight elevation which is produced by a peculiar ring of sclerenchyma, 
as shown by Prof. Bailey (see Part V, p. 591). On examining a very 
young specimen of this Vitex still free of ants, I was unable to find a 
depression, elevation, or scar on the surface to indicate the points where 
the insects would later gnaw entrance holes. Prof. Bailey’s histological 
study shows that the most favorable situation for the nodal apertures is 
midway between the points of attachment of the leaves (see Part V, 
p. 592). The location of exits in Vitex Staudtii compares to a limited 
extent with that in Cecropia adenopus, in which, however, the entrances 

are always pierced above the axils of the leaves but in a section of the 
stem which is practically devoid of tough tissues (Schimper, 1888). In 
Cecropia the location of this diaphragm of softer tissues is marked ex- 
ternally by a roundish depression or prostoma, at the upper end of a 
shallow groove running upward from the insertion of the petiole; the — 
ants of Cecropia always locate the entrance to the hollow stems in the 
depressed prostoma. How in Cecropia, Vitex Staudtvi, and other similar 
cases the ants discover the spots particularly favorable for apertures 
and why they practically restrict their attacks to these parts of the stem 
are questions which cannot be satisfactorily answered at present. It 
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‘Fig. 88. Vitex Staudtii Guerke: a, external view of of stalk inhabited by the ant Viticicola 
mar H nait yee of ceefret pe Ps ahere © the bark ot naan: 1, leteres 

oe eg ed pode ine ones blindly en e bar accessory ¢ 
wed through the rhe tints ds A and B-B indicate the 

are figured in Pl. X ae ata 1 (A-A) and fig. 2 eB) . Drawn from life 
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has been suggested (Wheeler, 1913, p. 136) that ants may be able, 
through their extremely delicate tactile (or rather chordonotal) sense- 
organs, to select the thinnest spot in the wall of a cavity for perforation. 
Their sense of smell may also warn them against gnawing parts of the 
stem containing certain distasteful substances. 

A longitudinal section of the stalks (Fig. 88b) discloses many features 
of further interest. In the first place, adult plants occupied by an ant’ 
colony are hollowed out nearly from top to bottom, all the internodes 
and various branches freely communicating with one another. The 
entire plant shelters one ant community, containing, in addition to one 
or more deiilated queens, a number of fertile, ergatoid, wingless females. 
The formicaries of Viticicola tessmanni in the stems of Vitex Staudtit 
are thus splendid examples of polygynous insect societies. As in the 
case of Pachysima colonies in Barteria, they probably originate through 
secondary pleometrosis, or subsequent fusion of several isolated colonies, 
each started by a fecundated queen in the various limbs. A young 
specimen of Vitex Staudtii, scarcely 1 m. high, growing near the village of 

' Nduye, between Penge and Irumu, was particularly instructive in this 
connection. Each of the lower internodes on the side-branches was occu- 
pied by a fertile, deiilated female of Viticicola tessmanni, together with 
brood at various stages of development; no workers were present. 

The ants clean out most of the medullary tissue nearly the entire 
length of the internodes, leaving only a peripheral layer of it for a short 
distance a little above the node. This remaining pith partly constricts 
the cavity and is probably left to keep the brood of the ants from drop- 
ping below the node, thus helping to distribute it regularly over the 
various internodes of the vertical stems and also preventing it from 
obstructing the apertures at the nodes. On a level with this inner circle 
of tissue the walls of the stem are also slightly thicker than in the other 
parts of the internode. At Kilo, in June, 1914, I saw a very young Vitex 
Staudtii composed of an unbranched, leaved, erect, thin stem about two. 
feet high and unoccupied by ants. The central cylinder of the whole 
plant was filled with soft medullary tissue. It is possible that this sub- 
stance dries up by itself, causing the stems to be hollow without the 
intervention of ants. In nature, however, this must be rarely the case, 
for, in adult plants housing a colony of Viticicola, pith is found only in 
the topmost internode of very young branches which are still green and 
soft; the ants steadily work upward through the nodes and excavate 
the interior before it has begun to dry. 

———— ee a ee: # 

eS 



ee ee eae ee ee 

Wale; Ants of the Belgian Congo 451 

Tho inn inner avelii of the hollow stalks also show a peculiar series of 
ons or narrow channels, the like of which is not known for any 

sssonkiyte. These lateral cavities perforate the xylem and 
pendly just under the cambium; they are arranged at irregular 

is, one above the other, in two longitudinal rows. The rows are 
ite each other and their position shifts at every node, so that they 
run on the sides corresponding with the upper pair of apertures 

y internode. The number of channels in a row varies with the 
th of the internode, in some cases there are fifty or more, but often 

It occasionally happens that one of these lateral galleries per- 
es the bark, and this supplementary exit hole then produces the 

icola. They are not used by the inmates for their eggs or very young 
». Coccids are not found in these channels and, furthermore, are 
nt from the hollow stalks of Vitex Staudtii. It was at first believed 

p oved by Prof. Bailey (see Part V, p. 586). He found that the bark 
tside the depressions presents no lenticels or patches of aérenchyma 

act and, in old stems, there are disks of impervious sclerenchyma 
led just opposite the blind ends of the cavities. Moreover, Prof. 

iley discovered that the channels are not natural gaps in the woody 
n of the wall, but are excavated by the ants in peculiar cores of 

icate, unlignified cells, that are symmetrically distributed in certain 
di a the stem and surrounded by abnormal tissues similar to those 
ssented by heteroplasmatic zoocecidia. The arrangement of the gal- 
in two rows below the apertures of the upper node results from 
fact that in Vitex Staudtii the principal water-conducting passage- 

ys in each internode are largely confined to those sides of the stele 
th pass out to the leaves at the next (higher) node. The lateral 

_ avities are excavated in the sides of the stele poorly supplied with 
_ vessels and, furthermore, located in those portions of the xylem which are 
_ devoid even of a narrow fringe of small primary trachee. 

_ Prof. Wheeler has given a detailed description of Viticicola tess- 
_ manni (Stitz), the obligatory guest of Vitex Staudtii, in its various adult 
_ phases and larval stages. My observations in the field furnish no clue 
. as to the possible food of these insects, but the ants are evidently adapted 
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to their life within the cavities. Owing to the fact that the plant grows 
in swampy places, I am inclined to believe that the ants seldom, or 
never, leave their host. Wheeler and Bailey’s examination of food- 
pellets dissected from the infrabuccal pockets of the adults and the 
trophothylaces of the larve failed to reveal traces of food from an out- 
side source. The insect substances in the pellets of the larvae resembled 
the yolk of ants’ eggs and the fat-body of the larva themselves, suggest- 
ing that some of the brood had been used as nourishment for the more 
vigorous progeny. In one instance pieces of the skin of a Viticicola 
larva could be clearly recognized. There were also spores and bits of 
hyphw in many cases and particles that seemed to be pith and callus 
tissue (Wheeler and Bailey, 1920, p. 261). Bailey thinks that the prin- 
cipal food of Viticicola tessmanni is provided by the medullary tissue of 
young twigs and the ‘nutritive layer” which is produced in the lateral 
galleries of the domatia (see Part V, p. 606). 

. Viticicola tessmanni is exceedingly vicious and alert. When its 
host plant is ever so slightly disturbed, the workers rush out of the hol- 
low stalks in large numbers and actively explore the plant. Their sting 
is extremely painful and sometimes produces vesicles on the skin. It is 
certain that they constitute a very efficient body-guard of their host. Yet, 
on one occasion, I observed galls on the leaves of a Viter oceupied by 

the ants. 

Rubiacez 

In Africa, as elsewhere, this family is the richest in myrmecophytes, 
and without doubt the list of its species which form ccenobiotic associa- 
tions with ants will be considerably increased by future investigation. 
Unfortunately many of the genera contain a large number of closely 
allied forms and even the generic distinctions are often unsatisfactory. 
It is, therefore, urgent that field-observations on these plants be accom- 
panied by complete and abundant herbarium specimens for later identifi- 

cation by botanical experts. ; 
So little is known about the two following cases that I have not 

treated them in the same detail as true myrmecophytes. 

Grumilea venosa Hiern : 
Grumilea venosa Hiern, in Oliver, 1877, ‘Flora of Tropical Africa,’ III, p. 217. De 

WILpEMAN AND Duranp, 1901, ‘Reliquie Dewevreanz,’ p. 130. Tu. ano H. 
DvrRanp, 1909, ‘Sylloge Flor. Congol.,’ p. 280. H. Konx, 1909, Natur u. Offen- 

barung, LV, p. 167. 
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Specimens collected re ebeieh in the Belgian Congo (Leopoldville; Bokakata) 
‘the following note: “Arbuste de 2 m. environ, toujours habité par de nom- 
ses fourmis noires."” (De Wildeman and Durand, 1901, p. 130). 

i Uragoga species ? 
D the forest bordering one of the affluents of the Congo near Leo- 

_poldville, I came across a semiherbaceous, low bush, which I provision- 
alk refer to the genus Uragoga (May 18, 1915; Coll. No. 7656). The 

_ flowers are white, with greenish spots on the teeth of the corolla; the 
lit is ared berry. At each node, between P 
e points of attachment of the leaves, there 
» two curious, persistent stipules, occupy- 
the entire width of the stem (Fig. 89). 

sy are convexly swollen to the upper 
. side and the free margin is recurved down- 
: rd, the whole forming an inverted cup 

ouch broadly open below. Coccids were 
lly found inside this cavity and the _ Fig.89. Uragoga species? Swollen 

, Crematogaster striatula variety obsti-  “tPules st base of tenting 
nata (Santschi), had built a tent of vegetable — May, 1915; twice natural size. 

material over the inferior opening of the . 
stipules. I did not find eggs, larve, or pupx of these ants inside the 
stipules, which I therefore regard not as myrmecodomatia but merely as 

_ “kraals” to shelter the scale insects. Yet this case suggests useful 
comparison with the stipular pouches of Macaranga saccifera and 
_ more typical ant structures of plants. 

Uncaria Schreber 

ee 1789, in Linnzus, ‘Gen. Plant.,” Ed. 8, I, p. 125. Hern, 1877, 
in Oliver, ‘Flora of Tropical Africa,’ III, p. 41. Havitanp, 1897, Journ. Linn. 

y Soc. London, Botany, XX XIII, p. 73. 

 Ourouparia Ave.et, 1775, ‘Histoire des Plantes de la Guiane frangaise,’ I, p. 177, 
q _ *PL. uxvur. K. Scuumann, 1891, in Engler and Prantl, ‘Die Natiirl. Pflanzen- 
a fam.,’ IV, pt. 4, p. 57. 

_ Agylophora Necker, 1790, ‘Elementa Botanica,’ I, p. 145. 
, a _ Climbing shrubs with opposite, interpetiolar, fugacious stipules; the lower part 

_ of the terminal branches with axillary recurved hooks, often spirally rolled up and 
4 _ placed opposite each other; in some cases these hooks still bear a few aborted, oppo- 

site leaves. On older branches the recurved hooks are often replaced by heavy, 
_ woody thorns. Leaves usually leathery, rarely herbaceous; the stipules entire or 

_ bifid. Flowers pedicelled or sessile, crowded into loose, globose heads, without inter- 
) E vening bracteoles. Flower heads placed in the axils of the upper leaves, either singly 
_ or in decussate panicles. Calyx salver-, or bell-, or funnel-shaped; the calyx-tubes 
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not cohering, finally fusiform; the limb campanulate, 5-lobed or 5-partite. Corolla 
often silky outside, funnel-shaped with an elongated tube; the lobes overlapping one 
another in the bud; throat of the tube bare. Stamens 5, inserted at the throat of 
the corolla; filaments short; anthers short oblong, the thee more or less extended or 
in some species setose at the base. Disk inconspicuous. Ovary fusiform, 2-celled; 
style exserted far beyond the tube of the corolla, ending in a clavate or capitate stigma, 

Ovules numerous, ascending, inserted on a placenta which is borne by the middle 
partition of the ovary. Fruit a septicidal, many-seeded capsule; testa of the seeds. 
extended at both ends into capillary appendages. 

Uncaria is a close relative of the East Indian Nauclea, differing 
mainly in the characters of the fruit, which in the last-named genus is a 
capsule, not septicidal, but merely breaking up into two cocci or lobes. 
All the species of Uncaria are climbing shrubs found in the forested 
areas of the tropics. Over thirty species are known, most of them from 
tropical Asia; two occur in South America and one in Africa. 

Uncaria africana G. Don 

Uncaria africana G. Don, 1834, ‘General System of Gardening and Botany,’ ITI, p. 

471. Hooxer, 1848, ‘Icones Plantarum,’ VIII, Pl. pecuxxxt. Bentuam, 

1849, in Hooker, ‘Niger Flora,’ p. 381, Pl. xu. Hern, 1877, in Oliver, ‘Flora 
of Tropical Africa,’ III, p. 41. Havitanp, 1897, Journ, Linn. Soc. London, 

Botany, XXXII, p. 76. E. De Witpeman ANnv T. Duranp, 1900, Bull. Herbier 
Boissier, (2) I, p. 25; 1901, ‘Reliquie Dewevreane,’ p. 106. E. De Witpeman, 
1903, ‘Etudes Flore Bas- et Moyen-Congo,’ I, p. 76; 1907, ibid., II, pp. 71 and 
192. Tu. anv H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 241. E. De Witpe- 
MAN, 1910, ‘Etudes Flore Bas- et Moyen-Congo,’ III, pt. 2, p. 283; 1912, ibid., 
III, pt. 3, p. 484. 

Nauclea africana WALPERS, 1843, ‘Repertorium Bot. Syst.,’ II, p. 512 (nec Willdenow). 
Ourouparia africana BAILLON, 1879, Bull. Soc. Linn. Paris, I, p. 228. K. ScHumann, 

1891, in Engler and Prantl, ‘Die Natiirl. Pflanzenfam.,’ IV, pt. 4, p. 57. Hiern, 
1898, ‘Catalogue Afr. Plants Welwitsch,’ IT, p. 435. 

Uruparia africana K. ScuuMANN, in Engler, 1895, ‘Pflanzenwelt Ost-Afrikas,’ C, 
p. 378. : 
“A glabrous or sparingly pubescent shrub 4 to 40 ft. high. Leaves ovate-oval 

or lanceolate, acuminate, rounded at the base or nearly so, thinly coriaceous, with 5. 
to 7 lateral veins on each side of the midrib, shortly petiolate, 2 to 6 by 1 to 4 in.; 

stipules 4 to 4 in. long, usually bipartite with narrow partitions. Spines at first 
nearly straight, afterwards crooked. Flowering leads 1 }4 to 2 in. in diameter. Calyx 
tawny, as well as the corolla shortly and appressedly pilose-tomentose; limb shortly 

lobed. Corolla about \% in. long, greenish yellow. Stamens glabrous; anther-cells 
obtusely produced at base. Fruiting heads 3 to 3% in. in diameter; pedicels % in. 
long; capsules % in. long. Tails of the seeds linear-setaceous, undivided at one end, 
bipartite at the other” (Hiern, 1877). . 

1Haviland’s diagnosis reads: ‘‘Frutex 1-15-metr. Ramuli glabri vel pubescentes; internodi 7-9 
cm. Folia 13 em. longa, 6 cm. lata, elliptico-lanceolata, longe acuminata, supra glabra, pabten eave 
scentia, nervis 7-8. Petioli7 mm. Stipule bifide, lobis acutis. Pedunculi 7 cm., maxime 
Flores pedicellati vel subsessiles. Corolla sericea, mellea; tubus 1 em., lobi oblongi. Calyx sericeus; 
tubi pars —— 4mm.; lobi 1 mm., obtuse triangulares. Stylus 18 mm.; stigma 4 mm., elongato-~ 
clavatum. Capsule 2 cm., cum pedicellis equilonge. Bractew nullx.” : 
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Fig.90. Uncaria africana G. Don. Extremity of branch with 
capitulum of fruits (after Bentham, 1849). 

___ Sierra Leone, type locality (G. Don; Afzelius; Barter; Scott Elliot; Johnston). 
Nigeria (Vogel). 
__ Cameroon. 
_ §Spanish Guinea: Rio Muni (Mann). 
Belgian Congo: Lower Congo; banks of the Lukungu River (Dewévre); Kisantu 
(Gil et); Inkisi River (Vanderyst). Kasai: Linkanda (Gentil). Upper Congo: 
_Mondombe (Jespersen). Northeastern Congo forest: Mangbetu Country (Schwein- 

furth); Uele region (Seret); Barumbu (November 3, 1913; J. Bequaert; Col. No. 
1069); Penge (January 27, 1914; J. Bequaert; Coll. No. 2136); between Penge and 
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Irumu (village of Tete, February 22, 1914; J. Bequaert; Coll. No. 2658); between 
Walikale and Lubutu on the Oso River (village of Mandimbo, January 18, 1915; J. 
Bequaert; Coll. No. 6664). 

Uganda. 

Angola: Golungo Alto—‘‘in the primitive forests of Sobato de Mussengue’’ 
and “in the very dense, primitive forest of Quibanga’’ (Welwitsch). 

Also known from Madagascar and the Comoros. 

Haviland distinguishes several varieties: 

Variety (1). Flowers subsessile. Upper part of the calyx-tube 4 mm. long. 
Sierra Leone, Niger, Mangbetu. 

Variety (2) madagascariensis (Ourouparia madagascariensis Baillon, 1879, Bull. 

Soc. Linn. Paris, I, p. 228). Flowers subsessile. Upper part of the calyx-tube 2 mm. 
long. Malagasy Region. 

Variety (3) angolensis Haviland. Flowers pedicellate. Upper part of the calyx- 
tube 4 mm. long. Angola. 

Variety (4). Flowers pedicellate. Upper part of the calyx-tube 2 mm. long. 
Cameroon. 

The variety angolensis Haviland is described more in detail by Hiern 
(1898) as follows: 

An arborescent shrub, glabrous except the inflorescence. Trunk in some cases 

more than 100 ft. long and 6 in. in the lower part, climbing to a very great height and 

then hanging down; branches patent, fuscous, rather glossy, tetragonal. Leaves 
opposite, elliptical, narrowly acuminate at the apex, obtusely narrowed or nearly 

rounded at the base, thinly coriaceous, glossy, dark green above, paler beneath, 2 
to 4 in. long, 4 to 1 % in. broad; lateral veins about 6 on each side of the midrib, 

slender; petiole 4 to 4 in. long. Stipules ovate, small, somewhat hairy on the inner 

face, nearly deciduous. Spines axillary, mostly crooked, 4 to % in. long. Flower 
heads terminating the branches, shortly pedunculate, globose, about 2 in. in diameter. 

Flowers golden-tawny, about % to % in. long (including the exserted style), very 
numerous, crowded. Pedicels about to % in. long in flower, % in. long in fruit, 
tomentellous. Bracts 0. Calyx silky-tomentellous with short upward hairs, some- 
what constricted above the ovary, greenish-fuscous; tube broader than the ovary, 

campanulate, funnel-shaped, \% to ¥ in. long, shortly 5-cleft, lobes thickly lanceolate. 

Corolla 4 to % in. long; tube slender, except the base clothed outside with downward 

tawny short silky-tomentpee hairs, 4 in. long; limb much broader than the tube, 
hemispherical, 4 to \% in. in Giatneter, golden-tawny tomentose outside, glabrous in- 

side, deeply 5-lobed; segments about gin. long, obovate-oblong, rounded at the apex 

with an apiculus. Stamens 5, about half as long as the corolla-lobes, glabrous, 
introrse, inserted on short, flattened filaments at the base of the corolla-limb. Ovary 

ellipsoidal, tomentose, rather thicker than the base of the calyx-limb, much thinner 

than the top of the calyx-limb. Style filiform, exserted about \ in. beyond the corolla, 
glabrous below, stigmatose and rather thickened in the upper part towards the clavate 

stigma. Young fruit subglabrous, about % in. long, % in. thick, narrowed at both 
ends especially towards the base. 

This species probably occurs throughout the African Rain Forest. 
In a recent note, De Wildeman (1919) calls attention to the myrme- 
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Fig. 91. Uncaria africana G. Don. Longitudinal section of myrmecodomatium at a node, showing 
cavities communicating with one another; the aperture is not figured. Drawn from life at Barumbu, 

mber, 1913; natural size. 

ophytism of certain African plants of this genus. He proposes, provi- 
‘sionally, the varietal name myrmecophyta De Wildeman for specimens 

n I collected in the Ituri Forest at Penge and between Penge and 
1u, without, however, giving characters by which this new variety 
i be differentiated from the typical form. I am inclined to believe 
‘myrmecophytism is normal for Uncaria africana throughout its 

ze and has merely been overlooked thus far. When terminal branches 
ne are collected, there may be no indication of the peculiar myrme- 

odomatia in herbarium specimens, even should such have been present 
m lower parts of the plant. Ant-inhabited parts of plants are also fre- 

_ quently avoided by botanical collectors. Moreover, it is possible that 
_ the myrmecodomatia are absent or but little pronounced in certain 
_ individuals or at certain stages of growth. 
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Eco.ocy or Uncaria africana 

Here (Figs. 90 and 91) we have one of the many climbing bushes or 
*‘scramblers’’—as Schimper proposed calling them—which frequently 
form tangles of vegetation over the low trees at the edge of clearings and 
along river banks. While the trunk and main branches are straight and 
stiff as in ordinary bushes, all or part of the lateral branches are limp and 
pliable. The latter either hang down freely or work their way upward, 
keeping hold of the other trees by means of the spirally curved hooks 
and woody thorns, which are placed in pairs above the nodes and are 
evidently modified branches. The leaves are glabrous, as well as the 
branches at the extremity of some of which the flowers or fruits form 
head-clusters. 

The myrmecodomatium of this Uncaria consists of the enlarged 
and hollow basal internodes of two opposite, lateral branches, the cavi- 
ties in this pair of swellings communicating with the hollow, very slightly 
swollen node of the main branch (Fig. 91). The middle chamber is more 
or less club-shaped, 5 to 6 em. long and 10 to 20 mm. wide in the upper 
half; it is dug farther into the pith below than above. The two lateral 
cavities are 3 to 6 cm. long and 6 to 10 mm. broad. 

All the specimens I had opportunity to study in the field were in- 
habited by ants of the genus Crematogaster, which were identified as C. 
excisa subspecies andrei (Forel) in the case of the plants found near the 
Oso River, between Walikale and Lubutu in January, 1915. The myrme- 
codomatia contained not only the queen, workers, and brood of the ants, 
but also numerous coccids. These scale insects were invariably located 
in the lateral swellings and fixed at the bottom of two deep, opposite, 
longitudinal grooves in the inner wall. One or more circular exit holes 
are pierced by the ants through the sides of the lateral cavities. Often 
the depressions occupied by the coccids are open to the exterior by means 
of irregular slits through which the ants enter and leave. It would thus 
seem that these grooves are gnawed by the ants, probably on account of 
some special hyperplasias formed in that region of the walls. The coccids 
merely select the grooves for nutritive, juicy tissue to be found there and 
continually renovated by the attacks of the ants. 

On the plants examined by me at Barumbu in November, 1913, there 
were a number of young branches whose basal internodes, though dis- 
tinctly swollen, were still filled with juicy pith tissue. In another in- 
stance, between Walikale and Lubutu, the basal swellings of many older 
branches were not yet inhabited by ants, presenting no exit holes; 
nevertheless, they were entirely hollow inside, so that the cavities of 
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cat ia_originnte ‘enoudhs the drying up of the pith and without the 
enc} pet Eeneet have shown to be the case with the myrmecodomatia 

SarcocepHatus Afzelius 
cocephalus Arzetius, 1818, in R. Brown, Tuckey’s ‘Narrative Exp. Zaire,’ 

_ Appendix No. 5, p. 467. Hiern, 1877, in Oliver, ‘Flora of Tropical Africa,’ 
II, p. 38. K. Scuumann, 1891, in Engler and Prantl, ‘Die Natiirl. Pflanzen- 

_fam.,’ IV, pt. 4, p. 58. 

: ‘Trees or shrubs with subterete or obtusely quadrangular branches and opposite, 
C0 petiolate leaves (rarely in whorls of three). Stipules interpetiolar 

2 deciduous in the African species, often very large. Flowers whitish, pale pink or 
yellowish, crowded on globose, common receptacles, forming compact, pedunculate, 
globose, terminal and axillary heads, without intervening bracteoles. Peduncles of 

flower heads with small bracts below the middle. Calyx-tubes cohering, truncate or 

4 or 5 teeth; these teeth hairy, jagged at the tip or in some species with as many 
appendages. Corolla narrowly funnel-shaped, with glabrous throat, 

rather fleshy, glabrous or pubescent, 4- or 5-lobed, imbricated in prefloration, decidu- 
ous. Anthers 5, subsessile, inserted at the mouth or throat of the corolla, ovate- 
oblong. Disk inconspicuous. Ovaries grown together, 1- or 2-celled. Style filiform, 
_exserted far outside the corolla, caducous. Stigma oblong or spindle-shaped, thicker 

. the style, glabrous, entire, emarginate, or bifid. Placentas centrally attached 
- (in the African species). Ovules numerous, anatropous. Syncarpium fleshy, globose, 
pitted or uneven, its cells with thin walls and divided by membranaceous septa. Seeds 
small, not winged, ovoid, and placed above one another (in the African species) ; 
funicles spongy; testa crustaceous; albumen fleshy. 

_ The members of this genus are usually easy to recognize in the 
field, especially when in fruit. Haviland in his monograph of the Nau- 

__ ele (1897) recognizes thirteen species in the tropical regions of the Old 
- World. The number of described forms has been considerably increased 
_ in later years and must now approximate thirty. Of these six are 
_ recorded from Africa and four from the Belgian Congo. 

_ Aceording to K. Schumann (18915, p. 59), Sarcocephalus macro- 
cephalus, from the Philippines, has swellings inhabited by ants. Haviland 
is inclined to believe that the plant in question was a Nauclea, a genus 

known to contain several myrmecophytic species in the Philippines. In 

___ the Belgian Congo, however, there is a true Sarcocephalus with myrmeco- 
_ domatia. At present I can not give its specific identity, but it is cer- 
_ tainly very distinct from the common S. sambucinus (Winterbottom), 
_ =. esculentus Afzelius, which, according to my observations, is never 
_ inhabited by ants. Most probably it represents a distinct, undescribed 
form. 
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EcoLocy or Sarcocephalus species 

This myrmecophyte was first met 
with in the Ituri Forest, near the village 
of Banana between Penge and Irumu 
(February 24, 1914; Coll. No. 2605) and 
was again seen near the village of 
Masongo, between Walikale and Lubutu 

\ fe | (January 15, 1915; Coll. No. 6629). It is a low, erect 

e~--- ) tree or shrub, rarely over 8 meters high, usually much 
2 jj) smaller (3 to4m.). The straight trunk bears, from its 

foot on, regularly spreading, opposite, decussate 
branches. The leaves are opposite, large and very 
broad, usually purplish-red on the under side, espe- 
cially when young. The terminal part of the branch 
bears, between the points of attachment of the leaves, 
striking, broad stipules which, however, are early 
deciduous.' It never happened that I saw flowering 
plants, but the fruit is a spheroidal, solid ball, 9 to 10 
em. in diameter, placed at the extremity of a side 
branch, on a short, recurved pedicel. All the specimens 

observed grew on swampy, rather open spots of the 
primitive forest, either at the edge of a brook or in the 
water. 

It is quite possible that this species has been 
described before, perhaps under a related genus of 
Rubiacez, but it agrees with none of the diagnoses seen 

sofar. Its relation with ants would easily escape notice, 

for the myrmecodomatia are incon- 
Fig. 92. Sarco-  spicuous and, when not actually oceu- 

Paulus species* pied by insects, could often be discov- 
jebiniees ag hoas ered only upon sectioning the branches. 

tudinally in the  EXternally, they consist (Fig. 92) of 
sot of os of a very slight, often imperceptible swel- 
aperture. Draw, ling on the upper half or two-thirds of 
from life at Ma- the internode. | Inside, the central 
Wattale att. — eylinder is hollowed out into a spacious 
butu, January, cavity, 6 to 8 em. long and 5 to 7 mm. 

115;naturalsize. Vide at the top. Domatia inhabited by 
ants have a circular aperture a short distance below the node. 

1In the common African Sarcocephalus sambucinus the stipules are small (4 mm. long) and persistent; 
but they are large and caducous in many other species of the genus. 
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ps Seetions made ‘al a number of young specimens of this myrme- 

‘upper portion of the internodes becomes hollow of its own accord through 
_ the drying up of part of the medullary tissue; such cavities have no exit 

oles. In this species the lower internodes of the main trunk and side 
branches are neither transformed into domatia nor in the least swollen 
and remain completely filled with pith. Very young plants show no 
trace whatsoever of ant-chambers and on an adult tree the size and shape 
of the m#rmecodomatia becomes more pronounced toward the upper 
branches. 
- In both localities where I observed this Sarcocephalus a number of 

_ specimens were inhabited by small ants of the genus Crematogaster. 
_ Those taken from the domatia of the plants between Walikale and 
Lubutu were identified by Santschi as C. africana subspecies winkleri 

' variety fickendeyi (Forel), a form commonly found nesting in other 
_ places. These insects had established regular colonies in the cavities, 

__ with a queen, workers, and brood; coccids were also among them, fixed 
on the inner walls. 

| Randi (Houston) Lixnus, 1753, ‘Species Plantarum,’ Ed. 1, II, p. 1192. Hrern, - 
_ 1877, in Oliver, ‘Flora of Tropical Africa,’ III, p. 93. K. Scaumann, 1891, in 

Engler and Prantl, ‘Die Natiirl. Pflanzenfam.,’ IV, pt. 4, p. 75. 
Erect or scandent, spinous or unarmed shrubs or trees, with opposite or verticil- 

late, often leathery leaves; stipules rather short, solitary, entire, more or less heath- 
like. Flowers large or medium-sized; solitary, few together, or corymbose; as a rule 
apparently axillary or terminating short lateral branches, or terminal. Calyx-tube 
ovoid or turbinate, ribbed or cylindrical; the limb usually tubular, truncate, toothed, 
lobed, or spathaceous; lobes sometimes foliaceous. Corolla white or yellowish, or 

‘more greenish; campanulate, funnel-shaped, or salver-shaped ;- tube in some species 
_ much elongated; limb spreading or reflexed, dextrorsely contorted in the bud. 
___ Anthers sessile or subsessile, narrowly linear, inserted at or near the throat or mouth 

_ of the corollar tube, included or exserted. Disk annular or cushion-shaped. Ovary 
_ 2celled. Ovules very numerous, immersed in the fleshy placentas. Style strong, 

glabrous or hairy; stigma club- or clapper-shaped, entire, bidentate or bilobed, sulcate. 
Berry 2-celled, usually many-seeded; the testa of the seed leathery or membranous. 

This genus is close to Pouchetia A. Richard and Oryanthus de Can- 
 dolle; still more so to Gardenia Ellis, which it often resembles in general 

habitus. Gardenia has the ovary completely one-celled for the whole 
length; this character, however, is not always easy to decide upon ,be- 
cause in certain species of Randia, as, for instance, R. physophylla, the 
ovary is incompletely divided into two cells. 

AS 

e 
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About 150 species have been described, by far the majority being 
found in the Oriental and Ethiopian Regions and a few in Tropical 
America. In the Belgian Congo the genus is well represented by some 
twenty-five species. They are trees or bushes with large, showy flowers, 
growing mostly in the Rain Forest or in the forest galleries along the 
streams of the Savannah. 

Three of the African species are associated with ants; they all 
belong to that section of the genus in which the lobes of the calyx are 
elongate, slender, subulate, and not leaf-like. R. physophyll@ K. Schu- 
mann is characterized by the presence of glandular cavities at the base 
of the leaf-blade (Fig. 94). The two others, R. myrmecophyla BE. De 
Wildeman and R. Luje E. De Wildeman, possess caulinary myrmeco- 
domatia and, in addition, agree in the following characters: 

Trees or shrubs with glabrous branches, feebly flattened at the nodes; the inter- 

nodes often swollen, spindle-shaped; the swellings being hollow, usually pierced by 
one or more orifices and inhabited by ants; the leaves are opposite, or apparently 

verticillate, three of them being placed at about the same level; blade obovate, 

acuminate, constricted at the base into a rather thick, short petiole. 

They can be separated as follows on characters mentioned in their 
descriptions: 

Flowers erect, placed by. twos or fours in the axils of the leaves, about 22 em. long; 

tube of the corolla glabrous externally. Leaves smaller, with acarodomatia in the 

axils .of the -lateral : velte. 255) 2200). eae RR R. Luje De Wildeman. 

Flowers pendent, solitary, terminal, much larger; the corolla alone 22 to 25 em. 

long, shortly tomentose externally. Leaves larger, the blade as much as 30 em. 
long and 15 em. broad, without acarodomatia. .R. myrmecophyla De Wildeman. 

Randia Luje De Wildeman 

Randia Lujz E.. De Witpeman, 1904, C. R. Ac. Sci. Paris, CXX XVIII, p. 914; 1904, 

‘Notices sur des Plantes utiles ou intér. Flore du Congo,’ I, pt. 2, pp. 282-284; 

1907, ‘Etudes Flore Bas- et Moyen-Congo,’ II, p. 159; 1910, ibid., III, pt. 2, 

p. 286; 1912, ibid., III, pt. 3, p. 487. Tu. anp H. Duranp, 1909, ‘Sylloge Flor. 

Congol.,’ p. 259. H. Kont, 1909, Natur u. Offenbarung, LV, pp. 155 and 158. 

f. De Witpeman, 1920, ‘Mission de Briey au Mayumbe,’ pp. 43, 88, 222, and 
264. 
“Large tree with glabrous branches, the internodes often thickened toward the 

base and pierced by one or two orifices leading into a cavity inhabited by ants. Leaves 

obovate, acuminate, narrowed at the base into a short and rather thick petiole; blade 
rather coriaceous, darker colored above than below, 20 to 25 em. long, 5 to 12 em. 
broad, glabrous on both sides, with an acumen of 15 mm. Lateral veins numbering 

about 9 on each side of the midrib, anastomosing into a curve before reaching the 
margin, little or not prominent above, prominent on the under side; in the axils of the 

origin of the lateral veins there are acarodomatia excavated in the tissue of the 
nervure and opening by a pore at the under side of the blade, more or less visible on 

Ee ae ee ee a ee 
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ide as fécblo owellings. Flowers by twos, erect, sessile or subsessile, about 
em. em calyx about 17 mm. long, glabrous, with 5 ribs ending in 5 subulate, 

rregular teeth; corolla with a long linear, glabrous tube, rather abruptly widening 
upper part, the broadened portion about 22 mm. long; ending in 4 ovate- 
late, acute lobes of about 3 mm.; glabrous externally, sparsely villous inter- 

'Gtemens partly exserted, extending beyond the broadened funnel of the corolla 

about 11 mm. Fruit globose, voluminous, over 15 cm. in diameter” (E. De 
aan, 1904). 

Belgian Congo: Kasai: forest along the Sankuru River, type locality (Luja). 
ide _ Upper Congo: Lukolela (Claessens); Lokelenge (Bruneel); Bianga 
lef . Mayombe: Ganda Sundi (de Briey). 

Tiaenling to De Wildeman (1910, p. 286) the leaves are often placed 
verticils of three; the flowers frequently by fours; the fruit is grayish, 

ibspherical, with 5 more or less conspicuous ribs. This species is close to 
ndii lapeulats de Candolle, =R. longiflora (Salisbury), but differs 
the game of acarodomatia in the axils of the lateral veins and the 

" ellings of the internodes. 

Randia myrmecophyla De Wildeman 

ah: 2 myrmecophyla ©. De WitpeMan, 1907, ‘Etudes Flore Bas- et Moyen-Congo,’ 

II, pt. 2, p. 160, figs. 5-8, Pls. xxxvii-xxxrx; 1908, ibid., IT, pt. 3, p. 346; 
"1907, ‘Mission Emile Laurent,’ V, pp. cexxiii-cexxiv, figs. IX, XI. 

iia tiermecophita Tu. anv H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 260. 
- Re | myrmecophila H. Koux, 1909, Natur u. Offenbarung, LV, pp. 158-160, fig. 5. 

_ “Shrub with glabrous branches, which are flattened at the nodes, and swollen 

“Variety typica De Wildeman (1907, p. 160). 
“Petiole 15 to 25 mm. long, short tomentose, flat above. Blade of the leaves 

glabrous with age, densely villose and silky inside; its tube, including the ovary, about 
.5 em. long, with conspicuous ribs ending beyond the truncate margin in 5 linear teeth, 

5to 13mm. long. Corolla with its tube 22 to 25 em. long, shortly tomentose exter- 
nally; more heavily villose inside, except in its widened, glabrous part which is 9 cm. 

long; lobes villose on both faces, 5.5 em. long and of about the same width, partly 
- oe in the bud. Fruit ovoid, 10 em. long, 8 em. in diameter, with 5 feeble 

a subglabra De Wildeman (1907, p. 163). 
‘ _. “Petiole 8 to 15 mm. long, sparsely and short tomentose, flat on the upper side. 

__ Leaf-blade rather broadly cuneate at the base, glabrous and shiny above, glabrous and 
___ dull on the under side, except on the lateral veins of which there are 12 or 13 on each 
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side of the midrib; 18 to 23 cm. long and 7.5 to 12.5 em. broad. Calyx short tomen- 

tose externally, becoming glabrous with age; densely silky-villose inside; its tube 
including the ovary about 2.5 to 2.8 em. long, often split on one side; ribs conspicu- 

ous, ending beyond the truncate margin into 5 linear teeth, 16 mm. long. Corolla 

with a tube of 21 to 22 cm., the lobes about 4m. by 4 em.; the villosity as in the form 
lypica. 

“Variety glabra De Wildeman (1907, p. 163). 

“Petiole 15 to 30 mm. long, glabrous. Leaf-blade long cuneate at the base, 

glabrous on both faces, shiny above, dull below; with about 14 lateral veins on each 
side of the midrib; 18 to 26 cm. long and 6 to 10.5 em. broad. Calyx glabrous external- 
ly; the tube including the ovary about 2 em. long (in the bud), the teeth 6 to 15 
mm. long’ (De Wildeman, 1907). . 

Belgian Congo: Kasai: Bombaie (E. and M. Laurent). Middle and Upper 
Congo: Eala, type locality (Pynaert; M. Laurent; variety typica); Coquilhatville 
(M. Laurent; variety subglabra). Eastern Congo Forest: Yambuya (M. Laurent; 
Solheid; variety subglabra and variety glabra); Avakubi (January 13, 1914; J. 
Bequaert; Coll. No. 1917). 

De Wildeman’ s figure of a flowering live plant (1907, p. 160, fig. 5) 
shows that the very large, solitary, terminal flowers are pendent. Ac- 
cording to the same author, it belongs to the group of R. malleifera 
(Hooker), which species, however, differs in the absence of ant-swellings, 
the smaller corolla with much denser and longer tomentum on the tube, 
and the villosity of the stem. 

Randia physophylla K, Schumann 

Randia physophylla K. ScuuMann, 1899, Engler’s Bot. Jahrb., XXVIII, pt. 1, p. 64. 
FE. De Witpeman, 1903, ‘Etudes Flore Bas- et Moyen-Congo,’ I, p. 81; 1907, 
ibid., II, pp. 74 and 164; 1912, ibid., III, pt. 3, p. 487. Ta. anp H. Duranp, 
1909, ‘Sylloge Flor. Congol.,’ p. 260. 
“Leaves very short petiolate or subsessile, oblong, short and sharply acuminate, 

broadly cuneate at the base, subcordate and auriculate below, the earlets excavated 
and glandular; leaves very glabrous on both sides, resinous and very shiny. Ovary, to 
judge from the fruit, globose, glabrous and scabrous. Calyx tubular and irregularly 

5-lobed, the lobes costate and scabrous. Corolla pentamerous, each of the 5 lobes 
divided in the upper part into obovate, obtuse, carnose lacinie. Anthers curved, 

broad. Style exserted for a long distance out of the corollar tube; subclavate and . 
sulcate in its upper part. Berry globose, crowned by the calyx. 

“The petiole is hardly 3 to 4mm. long. The blade has a length of 30 to 35 em. 
and a width in the middle of 12 to 14 em.; it is crossed on each side of the midrib by 
23 to 25 heavy lateral veins, which are visible on both upper and under surfaces; 
the leaf is shiny chestnut-brown in dried condition. The two semiglobose glandular 

cups at the base of the leaf are 5mm. deep. The glands of the stipules must secrete 

an abundance of resin, for it fairly drenches the leaves and forms a crust at the base 
of the petiole. The calyx has a length of 3 to 3.5cm. The corolla is very fleshy, 18 

to 19 em. long, of which 15 cm. is the length of the tube. The stamens are 1.3 em. 
long. The style exceeds the corollar tube by about 3cm. The berry has a diameter 

of 2.5cem.” (K. Schumann, 1899). 



pe ere oenenn roe 465 

SS Batangs (Dinklage); Bipindi (Zenker). 
Belgian Congo: Lower Congo: Kisantu; Lukaya (Gillet); Sanda (Oddon); 

¢ 0 Region (Butaye); Leopoldville (April 15, 1915; J. Bequaert; Coll. No. 

ssa and Upper Congo: Ikela (Jespersen); Eala (M. Laurent); Lubi 

." ee? Eco.iocy or Randia Luje 

4s Fhe eesocies was discovered by Luja in 1903 along the Sankuru River 
oo apa Congo. According to De Wildeman (1904a, pp. 282-284; 
)4b) its myrmecodomatia are very similar to those of R. myrmecophyla 
ribed in detail below. They consist of spindle-shaped swellings of the 
rnodes, about 2 to 3 cm. thick and hollow; one or two apertures, in 
widest part of the swelling, lead into the cavity. There are, in addi- 
on the leaves, in the axils of the nerves acarodomatia in the form of 
ui Pouches. The ants found by De Wildeman in the domatia of 
om have not been identified. 

Ecotocy or Randia myrmecophyla 

On only one occasion did I observe this species in the field. At 
abi, in January, 1914, a specimen was found in the primitive Rain 

est, in a rather dry place. It grew as a bush with very broad and 
glabrous, smooth leaves; the blades were as much as 30 cm. long 

d 15 cm. wide and borne on a petiole sometimes 4cm. long. The large, 
ite, pendent flowers were very striking. The plant agreed perfectly 

1 all particulars with De Wildeman’s descriptions, photographs, and 
drawings of R. myrmecophyla. 
_ The myrmecodomatia of this Randia (Fig. 93) are quite peculiar, 

ing elongate, regular, spindle-shaped swellings on the middle portion 
the internode, and extending about half its length. These expansions 
n to occur in all the internodes of the various branches, usually 

resent one circular aperture, occasionally two or three, near the middle 
one side, and are inhabited by ants. A longitudinal section shows the 

ior of the enlarged part of the internode to consist of a spacious 
 eavity, 10 to 12 em. long and 6 to 7 mm. wide, which stops a long distance 

‘Artem the nodes. 
Hf as ants I found in the myrmecodomatia of the specimens at Ava- 

kubi belonged to a small species of Crematogaster recently identified by 
arlieg as C. rugosa (André). Each cavity apparently contained its 

m formicary with brood, and in many instances was divided into a 
series of chambers by transverse walls of brown, malaxated pith débris. 
Sometimes one hollow would thus be separated into four successive 
compartments communicating by one or two holes pierced through the 
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Fig. 93. Randia myrmecophyla De Wildeman: a, portion of branch showing swollen internode 

inhabited by ants; 6, longitudinal section of this internode; e, entrance to cavity; p, partitions built by 

ants. Drawn from life at Avakubi, January, 1914; one-half natural size. 

partitions; even then, there would usually be only one external aperture 
to the domatium. By means of these dividing walls the ants undoubtedly 
make a much more efficient use of the hollow internodes, for it has been 
observed that in such cases the larve and pup are kept toward the 

OE 
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up Sits dl the antain thie Randa. 
Crematogaster rugosa is a small and timid ant and probably does not 

> its pe much protection. Even when the branches containing 
i s are shaken, the inmates do not leave their retreats. The 

ci on near Avakubi, though settled by ants, had its leaves badly 

Em. Laurent, the distoveree of this Randia, recognized its myrme- 
: — cophily i in the field. He found an unidentified ant and coccids in the 
“ swollen internodes. I am not aware that additional information on this 

} plant has been published since, but Kohl in later years has collected from 
5 its domatia specimens of Camponotus foraminosus Forel and Cataulacus 
__ weissi Santschi (Forel, 1916, pp. 427 and 443). 

Eco.iocy or Randia physophylla 

E I found a specimen of this species in a forest gallery near Leopold- 
ville, in April, 1915. It was a small tree, with very large leaves, about 46 
em. long and 27 cm. wide, on short petioles (1em.). The young leaves, 
before complete expansion, are viscose, being covered with a resinous, 
“sticky substance. The large, showy flowers are erect; their calyx ends 
in broad lobes; the corolla, about 26 cm. long, is dirty white in its upper 
part and greenish white in the tubular, lower portion. The egg-shaped 
fruit is 6 cm. long without the persistent calyx, 4 em. thick, and de- 
prived of ribs. 

______This species has no swellings on its branches and the stem is never 
. omer nor inhabited by ants. At the base of the leaf-blade (Fig. 94), 
_ on both sides of the midrib, there is an evagination of variable size, con- 
~ vex on the upper surface of the leaf, broadly open below. On some blades 
re consists of a mere inflation of the leaf-base, whereas in others it may 
be 4 to 6 mm. deep and pouch-like, 5 to 8 mm. long and 6 to 7 mm. 
__ broad. In all cases, however, on looking into it from the under side, 
_ one finds in the bottom, close to the midrib, a conspicuous pale brown 
tn which secretes a sweet substance. On some of the leaves of the 
_ Specimen I examined near Leopoldville, a number of ants, Crematogaster 
africana subspecies laurenti variety zeta (Forel), had taken possession 
_ of these distended nectaria, closing the opening on the under side with a 
3 _ tent of fine, agglutinated, dark brown vegetable fibres. Frequently they 
__ were accompanied by coccids. Never having seen queens or brood of the 
_ ants in the leaf swellings, I can not regard these structures as forming 
_ part of the nest. Ants of the same variety occasionally build fibrous 

shelters over coccids which are fixed on the fruits of this Randia. 
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From the foregoing it is evident that Randia physophylla is not a true 
myrmecophyte in the sense generally meant by thisterm. Yet its rela- 
tions with ants are not without interest, for here we have a primitive 
stage leading to the production of true ant-pouches such as those of 
Scaphopetalum Thonneri, Cola Laurentii, and certain South — 
Melastomacee. 

Fig.94. Randia slgvapiulie K. Schumann: a, base ofleaf-blade with thetwo swellings, seen from 
above, natural size; b, cross section of this base, one and one-half natural size; the nectarium is placed 
inn. Drawn from life at Leopoldville, April, 1915. 

Piectronia Linn2us 

Plectronia Linn.xvus, 1767, ‘Mantissa Plant.,’ I, p. 52. K.Scaumann, in Engler and 
Prantl, 1891, ‘Die Natiirl. Pflanzenfam.,’ IV, pt. 4, p. 91. 

Canthium Lanaatecx, 1783, ‘Encyclop. Méthod.,’ I, p. 602. Hiern, 187, in Oliver, 
‘Flora of Tropical Africa,’ IIT, p. 132. 

Shrubs or trees, often climbing or clambering bushes, occasionally spinous, 
with opposite leaves and branches, and acuminate stipules from a broad, often sheath- 
like base. Frequently some of the branches are sarmentose, hooked or winding; or 

the plant emits whip-like shoots, often many meters long, somewhat compressed, leaf- 

less or with small leaves, furnished with heavy, more or less recurved spines; these 

shoots trail along the ground or work their way up the trees. Flowers small, axillary, 
in dense cymes or umbels, or short panicles or clusters. Calyx-tube short, turbinate, 

campanulate, or hemispherical; limb short, 4- or 5-toothed or cleft, or subtruncate, 

deciduous. Corolla coriaceous; tube rather short, exceeding the calyx, glabrous out- 
side, hairy with a ring of deflexed pilose hairs or rarely glabrous inside; throat rather 

constricted or dilated, often bearded; lobes 4 or 5, rarely 6, ovate or lanceolate, re- 

flexed, usually glabrous, valvate in the bud (toward the apex sometimes induplicate- 

valvate). Stamens 4 or 5, rarely 6, exserted, inserted at the mouth of the corolla; 

filaments short; anthers ovate, or oval, or lanceolate, acute or obtuse, usually sub- 
sagittate at the base, as a rule glabrous, fixed at the back. Ovary 2-celled, fleshy. 

Style flexuous, filiform or thickened, exserted or equalling the corolla, usually gla- 
brous. Stigma capitate, calyptriform or mitre-shaped, sometimes bifid at the tip, 

, often suleate. Ovules solitary, pendulous, orthotropous, the micropyle directed 

upward. Fruit a drupe, didymous, subdimidiate, or globose, 2-celled or by abor- 

tion 1-celled; stones 2 or 1, sometimes subrugose. Seeds pendulous, solitary, nearly 
straight or curved, sometimes bent into the form of a horseshoe round the placenta; 

« testa membranous; albumen fleshy, sometimes ruminated; embryo cylindrical, 
nearly straight or curved, axile; cotyledons short, radicle superior. 
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se- to five-celled ovary and a drupe containing three to five one- 
d stones or consisting of one three- to five-celled stone. Many 
s of the genus Psychotria Linneus, too, assume appearance and 
er of growth of certain Plectronix, but differ in the ovule being 
-anatropous, with the micropyle opening downward, and in the 
or radicle of the embryo; on this account Psychotria is placed in a 

Plectronia connata De Wildeman and Durand 

nia connata &. De WiLpEMAN AND Tu. Duranp, 1899, Bull. Soc. Bot. Belgique, 
XXXVIII, 2, p. 201; 1901, ‘Reliquie Dewevreanw,’ p. 122. E. De Wiive- 
MAN, 1904, ‘ Etudes Flore Bas- et Moyen-Congo,’ I, pt. 2, p. 204; 1912, ibid., III, 

pt. 3, p. 488. H. Kou, 1909, Natur u. Offenbarung, LV, pp. 161-162. 
a “Tyree orshrub. Branches more or less terete, glabrous, incrm. Leaves opposite; 

e, the petiole 1 to 1.5m. long; ovate-elliptic; dark green and sparsely pilose 

»ecially on the veins on the upper side, on the under side brown and paler in dried 

mdition, sparsely pilose especially on the veins: the blade more or less decurrent 
ong the petiole; abruptly and short acuminate at the apex, the acumen about 5 
m. long; rounded at the base; 7.5 to 10 em. long and 4 to 5 cm. broad; on each side 
th about 7 lateral veins, which anastomose in curves before the margin and are united 
th the smaller veins. Stipules soon deciduous. Inflorescences axillary, 3 to 4 em. 
ng and about 3.5 cm. broad, opposite, dichotomous, bracteate at the base of the 

dichotomies; the bracts more or less broadly connate at the base, ovate-acute, 3 to 
_ 4mm.long. Flowers pedicellate, the pedicel about 3 mm. long. Calyx campanulate, 
' ‘S+oothed, the teeth short. Corolla 5-lobed; the tube 2.5 mm. long and about the 

ddle 1.5 mm. broad: the lobes reflexed, ‘about 2 mm. long and 1 mm. broad, ovate- 
ate. Stamens 5, not exserted; the filaments short. Style filiform, exserted over a 

; ng aistadieo, about 1 em. long, slabacien: the stigma capitate, short lobulate at the 

_ apex, about 0.5 mm. thick” (De Wildeman and Durand, 1899). 
___— Belgian Congo: Lower Congo: Sele River (Butaye). Middle and Upper Congo: 

| Bolengi (M. Laurent); Likimi (Malchair); Lomami River, type locality (Dewévre). 

_ This species is easily recognized by the united bracts which form a 

F iheat at the base of the ramifications in the flower panicles. According 

to Marcel Laurent, the natives at Bolengi call this plant “Boka na 
~ pombo” which means “ant-village.’’ It is possibly one of the myrme- 
a members of the genus, and has therefore been included here. 

“¥ 
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Plectronia glabriflora (Hiern) 

Plectronia glabriflora (Hiern) K. Scuumann, 1895, in Engler, ‘Pflanzenwelt Ost- 
afrikas,’ C, p. 386. H, Krause, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. 
(1907-1908),’ II, p. 326. 

Canthium glabriflorum Hrern, 1877, in Oliver, ‘Flora of Tropical Africa,’ IIT, p. 140; 

1898, ‘Catalogue Afr. Plants Welwitsch,’ II, p. 474. K. Scuumann, 1891, Ber. 

Deutsch. Bot. Ges., IX, pp. 61-62. H. Kon, 1909, Natur u. Offenbarung, LY, 
p. 162. 

Canthium polycarpum Scuwetnrurtn Mss., 1877, ex Hiern, in Oliver, ‘Flora of 
Tropical Africa,’ III, p. 139. 

“An unarmed tree, 40 to 50 feet high, with palm-like habitus; branches eect 

patent, obtusely angular, glabrous or somewhat hispid. Leaves oval, shortly and 
abruptly acuminate, with a broad somewhat excavated base, thinly coriaceous, 

scabrous-hispid or glabrate above, turning reddish when dry, more or less hispid on 

the veins beneath, 3 to 5 by 1% to 2% in.; lateral veins about 7 to 8 pairs; petiole 4% 
to % in., hispid or glabrate; stipules ovate, 4 to %in. long. Flowers \ in. long (exclu- 
sive of the style), on short puberulous or glabrate pedicels, many together, in dense 

dichotomous globose panicles of 1 to 1}4 in. diameter; common peduncle glabrate or 
puberulous, short or ranging up to 4 in., spreading, sometimes unilateral. Calyx- 
tube glabrous; limb truncate or obscurely toothed, glabrous or ciliolate. Corolla 
glabrous outside, bearded inside; lobes 5, subobtuse. Disk glabrous. Stigma elon- 
gate-calyptriform, much exserted ” (Hiern, 1877). 

San Thomé: at 1000 feet (Mann: Welwitsch). 
Southern Nigeria: Old Calabar (W. C. Thomson). 

Cameroon: Barombi (Preuss). 

Belgian Congo: Kwidjwi Island near Mgaturo in the forest (Mildbraed). North- 
eastern Region: Nabambisso River in the Niam-Niam Country (Schweinfurth). 

Angola: Malange (Buchner). ; 

Preuss, who observed this species in Cameroon, calls it an “ant- 
plant.’’ According to Schumann (1891), the ants live inside the hollow 
stem and probably also in the horizontal branches. No other observa- 
tions have been made on this form and its description is reproduced here 
chiefly on account of its possible identity with P. Laurentit. 

Plectronia Laurentii De Wildeman 

Plectronia Laurentii &. De WitpeMan, 1906, ‘Mission Emile Laurent,’ III, pp.. 
294-296, Pls. xcvi—xcrx; 1907, ‘Etudes Flore Bas- et Moyen-Congo,’ II, 
pt. 2, p. 174; 1908, ibid., II, pt. 3, p. 348; 1910, ibid., III, pt. 2, p. 294. Tu. anp 
H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 268. H. Kou, 1909, Natur u. 
Offenbarung, LV, pp. 160-161. 
“Shrub reaching a height of about 2.25 m., with quadrangular stems showing 

opposite the leaves a groove pierced with openings which allow ants to enter the inter- 
nodal cavity. Branches spreading, glabrous when full-grown. Leaves oppposite, 
petiolate; the petiole reaching a length of 2 to 3 cm., ciliate on the sides; the blade 
wedge-shaped, rounded or almost subcordate at the base, very broadly cuneate or 

acuminate at the apex, more or less coriaceous, 7 to 28 em. long and 6 to 16 em. broad, 
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8 to 12 laterat-veinion each side of the midrib. Leaf-blade with scattered hairs, 
e ress Jon the upper side, somewhat more abundant on the under side, especially on 

4 ‘the vein , which are villose, scabrous, and ciliate on the margins. Stipules triangular. 
rulate, about 1 cm. long. Inflorescences axillary, opposite, reaching a length 

| “of 5 to Gem. and about equally broad, Common peduncle short, glabrous, 3 to 8 mm. 
long dichotomous ramifications which bear below each bifurcation a more or less 
T ‘ring of bracteoles. Flowers fasciculate at the end of the ramifications; 
th e Pp edicel short, slender, accrescent on the fruit and sometimes reaching a length of 

Calyx with feebly widened limb, superficially denticulate, glabrous. Corolla 
Pee, long, glabrous externally, with 5 lobes. Style unknown in adult condition. 
te ceteces oe high, 9 mm. broad, and 4 mm. thick, sometimes 

one-celled by abortion” (De Wildeman, 1906). 
oe I eidlcien Congo: Middle and Upper Congo: Bokala; Irebu; Chumbiri; Bolengi; 

Eala (M. Laurent); Lukolela (Pynaert); Bolombo; Nouvelle-Anvers; Malema (BE. 

an M. oe. Eastern Congo Forest: Romée (H. Kohl); Tshopo River near 
itanleyville (March 6, 1915; J. Bequaert; Coll. No. 7042); between Walikale and 

t (village of Pale, January 12, 1915; J. Bequaert; Coll. No. 6585); Paku 

It would seem from the description that Plectronia glabriflora 

rn) is rather closely allied to, if not identical with, P. Laurentit; 

it is hardly to be expected that a plant so commonly found throughout 
_ the Congo Basin is absent from Cameroon and Angola. 

a Eco.oay or Plectronia Laurentii 

a ‘ The following notes were made on specimens in the forest region 
2 Walikale and Lubutu (near the village of Pale, January, 1915; 

ol No. 6585) and along the Tshopo River near Stanleyville (March, 
‘191 5; Coll. No. 7042). This plant is a bush or small tree, about 4 to 7 
‘meters high, with an erect, straight trunk, bearing from a short distance 

ve the ground regularly opposite, nearly horizontal branches. The 
st striking feature is the squareness of the limbs which, on the younger 

ts of the plant, show four very pronounced longitudinal grooves inter- 
J at the nodes only. Above the nodes, where the myrmecodomatia 

} dadated, the depressions expand into four broad, flat sides, the stem 
sing almost regularly square on a cross-section. Older branches often 

ae more cylindrical, only slight traces of the longitudinal furrows 
being left. The leaves are short petiolate, large and broad, as much as 

em. long and 16 em. wide. Thestipules drop off early. While the 
stalk and limbs are glabrous and smooth, the leaves are slightly hairy and 

& “Both the trunk and lateral branches of P. Laurentii were inhabited 
_ by ants, of the form Crematogaster africana subspecies laurenti (Forel) 
_ in the case of the specimens from the Tshopo River, and of the variety 

> 
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Fig. 95. Plectronia Laurentii De Wildeman: a, portion of branch with swelling above node in- 
habited by ants, showing apertures (e) to the domatium; b, longitudinal section of this myrmeccdoma- 

tium. Drawn from life at Pale, between Walikale and Lubutu, January, 1915; natural size. 

zeta (Forel) of that race in those found between Walikale and Lubutu. 
The older stalks of the plants are not much swollen, but the medullary 
cylinder is almost completely excavated, even the partitions at the nodes 
being occasionally perforated. In younger branches the various myrme- 
codomatia are more distinct; they are then moderately pronounced, 
quadrangular swellings, with the flat sides separated by slightly raised, 
obtuse ridges (Fig. 95a and b). They usually extend the basal two-thirds 
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2 of each internode and very gradually disappear in the upper part toward 
the node. The internal cavity is quite spacious, 6 to 7 cm. long and 10 

= to 15mm. wide. An examination of very young shoots shows that the 
__ swellings are normal productions of the plant and that the cavities 
& originate through the drying of the pith before the ants gnaw apertures. 

_ Hollows inhabited by these insects present a number of small, circular 
exit holes, which in my specimens were commonly located on any one of 

_ the sides. According to Kohl (1909, p. 161), they are placed on the 
surfaces facing the lower leaf pair, but this is far from being the rule. 

_ Many swellings, especially on the younger branches, have only one 
- aperture; more commonly there are 2 to 4 entrances to each cavity, 
and in some cases as many as 12 to 15. 
_ At least on the younger portions of the plant, every domatium con- 

tains a complete ant colony, with a queen, workers, and brood. Fre- 
quently coccids also are present and those found by Kohl near Stanley- 
ville, together with Crematogaster, in the swellings of P. Laurentii have 
been described by Newstead (1910, p. 18) as Hemilecanium recurvatum. 
A number of such scale insects were also fixed on the outer surface of the 
stem, especially near the nodes, within tents of plant-fibres built by the 
ants and often communicating with their cavities. Kohl (1909, p. 161) 
further mentions that some of the internodes of a Plectronia in that 
locality were occupied by small, white caterpillars, while others were 
inhabited by ants. 

Plectronia Laurentii was discovered at various places along the banks 
of the Middle and Upper Congo by Em. Laurent, who has given in his 
field-notes a good account of its relations with ants (De Wildeman, 1906, 
pp. 294-296). Much additional information on this species has been 
published by H. Kohl (1909, pp. 160-161). These observations agree in 
most details with mine. 

The ants, all of the genus Crematogaster, found associated with P. 
Laurentii are evidently facultative inhabitants of these plants. The fol- 
lowing forms have been recorded thus far: 

Crematogaster africana (Mayr), variety. Belgian Congo; found by 
Em. Laurent (Kohl, 1909, p. 161). 

C. africana subspecies laurenti (Forel). Found by Laurent at 
Bokala (Kohl, 1909, p. 160), by Kohl at Isangi and Stanleyville (Forel, 
1909, p. 60), and by myself near the Tshopo River. 

C. africana subspecies laurenti variety zeta (Forel). Between Wali- 
kale and Lubutu (J. Bequaert) and in the Congo (Kohl; see Forel, 1909, 
p. 70). 
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C. africana subspecies winkleri (Forel). Belgian Congo (Kohl; see 
Forel, 1909, p. 69). 

C. africana subspecies winkleri variety fickendeyi (Forel). With re- 
gard to this variety Forel (1916, pp. 409-410) writes: 

Kohl has collected various forms transitional between the race winkleri and the 

variety fickendeyi, on one occasion in a nest, probably usurped, of T'etramorium aculea- 

tum, also in myrmecophilous plants or in termitaria. His No. 68 bears the following 

interesting remark: ‘Ant from plants. Lives in and on the myrmecophyte Plec- 
tronia Laurentii De Wildeman. Five meters above the ground the trunk bore a carton 

nest, 40 to 50 em. high, of this ant. But it inhabits at the same time all the hollow 
branches of the plant. Makanga on the Okiavo River.” One may conclude from this 
that there is no absolute contrast between the carton nest of buchnerit and the habit 
of living in hollow stalks. 

EcoLocy or Unipentirrep Arrican Spectres or Plectronia 

In addition to the species just studied, I have found caulinary 
swellings inhabited by ants on a number of rubiaceous plants which are 
provisionally regarded as belonging to the genus Plectronia. It is pos- 
sible, however, that one or more may be species of related genera, such as 
Vangueria, Grumilea, or Psychotria. At any rate, I have been unable to 
identify them with any of the described African Rubiacex and they may 
even represent forms new to science. Their correct identification will 
undoubtedly be made later when the study of my herbarium, now in the 
hands of Mr. De Wildeman, Director ot the Brussels Botanic Garden, is 
more advanced. 

Plectronia species A.—This species was first observed on the forested 
banks of the Aruwimi River near the village of Bafwalipa, between 
Bomili and Avakubi (December 29, 1913; Coll. No. 1696). It also 
occurred in the Ituri Forest, near the village of Tete, between Penge and 
Irumu (February 22, 1914; Coll. No. 2567), and, in company with Mr. 
Lang, I came across it again along the Tshopo River near Stanleyville 
(March 6, 1915; Coll. No. 7043). It is a climbing, much-branched bush 
of the forest, with simple, opposite, short petiolate or subsessile leaves, 
which are asymmetric and cordate at the base. There were no thorns or 
spines on the specimens I examined. The entire plant—leaves and stems 
—is abundantly covered with long, erect, brownish hairs. The flowers are 

small and clustered in corymbs in the axils of the leaves. 
Myrmecodomatia (Fig. 96) are found on some of the branches only. 

They consist of spindle-shaped swellings on the lower third of an inter- 
node, are about 30 mm. long and 8 mm. thick, and placed immediately 
above the node. The domatium is a spacious, rather thin-walled cavity. 
When inhabited, it is almost wholly cleaned of medullary tissue and com- 



Wheeler, Ants of the Belgian Congo 475 

 municates with the outside by means of a broad, irregular aperture, 
a _ placed about the middle of the swelling. It was noticeable that leaves at 
the base of the expanded area are shorter and more heart-shaped than 

4 7 tregaordhi variety plectronie Wheeler in domatia 

of this species along the Tshopo River, while I 

a _ elsewhere on the plant. In this case, too, the enlargements are normal 

productions and their inner cavity originates through the drying of the 
pith and without the agency of ants. 

Mr. Lang collected specimens of Cataulacus 

found a few workers of Engramma kohli Forel in 
other swellings of the same plant. 

Plectronia species B.—-I obtained this Plec- 
tronia in the Rain Forest near Avakubi (January 
10, 1914; Coll. No. 1871) and Penge (February 
14, 1914; Coll. No. 2478), in both cases on the 

of the Ituri River. It is a creeper whose 
main stem, about 20 mm. thick near the ground, 
hangs freely in true liana-fashion between the 
bushes, while the branched upper part spreads its 
leaves over the crowns of low trees and under- 
growth. Evidently closely related to the pre- , fy oe sh eon 
ceding form (species A), it differs chiefly in being tongitudinal section; showing 
more sparsely hairy, and in having myrmeco- Scien Maier ta the 
domatia of another shape. Furthermore, the main cavity. Drawn from life at 
stalk bears at the nodes strong thorns placed in B*fwalipa, between Bomili 
pairs and formed by the hardened bases of satura on 

aborted branches. 
In this species ants inhabit the thickened main stem, as well as the 

branches. On the latter the myrmecodomatia (Fig. 97a) are elongate, 
spindle-shaped swellings of the nodal region, extending about as far 
below as above the node. They are almost completely excavated and 
rather thin-walled; their internal cavity is 9 to 11 cm. long, 8 to 10 mm. 
wide, and even extends a short distance into the slightly swollen bases 
of the opposite branches. In this case too the expansions are normally 
present on the plant and their medullary tissue soon dries up, the ants 
merely piercing the orifices and removing the remains of pith. When 
occupied by these insects, the domatia usually havea number of apertures, 
placed above the node in an irregular, longitudinal row; there is often 
an exit hole also at the enlarged base of the side twigs. Even the nodes 
of the main stalk (Fig. 96b) are tenanted but, owing to the thickening of 
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\ 
Fig.97. Plectronia species B; a, portion of younger branch in longitudinal section, showing myrme- 

codomatium at the node which also extends into the base of the lateral ramification; 6, portion of main 
stalk, showing shape of domatium in older parts of plant; e¢, apertures leading into the cavity. Drawn 

from life at Avakubi, January, 1914; natural size. 

the woody cylinder, are but slightly or not at all swollen and their inner 
cavity is much reduced (3 to 4 em. long, 5 to 7 mm. wide); they usually 
present two openings placed on a crateriform elevation, one above each 
of the nodal thorns. Frequently there are scars of other perforations 
which have been closed by callus growth. 

The ants found inside this Plectronia belonged in both localities to a 
small, unidentified species of Crematogaster which can hardly give pro- 



Forest, near Lesse (June 15, 1914; Coll. 
___No. 4753), I came across a creeper whose 

- many hanging branches had covered the 
bushes at the edge of a clearing. It is per- 

- form (species B), possessing most of its gen- 

i  , —  — eS se _ 

7 ' 
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tection to its host:—Even though most of the domatia were inhabited, 
_ the leaves had been eaten by caterpillars and both young branches and 

leaves bore numerous insect galls—elongate, pear-shaped swellings end- 
ing in a recurved tail-like apex and on one side of the tail with a small 
exit hole leading into a central chamber; their outer surface covered 

q . a with many erect, brownish-red hairs; all the galls seen were ai 
Plectronia species C.—-In the Semliki 

haps specifically identical with the preceding 

eral charaters. Yet the domatia are suffi- 
ciently different in shape to deserve separate 

_ The ant-swellings (Fig. 98) are short € 
and broadly spindle-shaped, and occupy the ~ 
lower part of the internodes of most of the 
branches. The inner cavity is very spacious, HY 
6 to 8 cm. long and 15 to 20 mm. wide, con- Fig. 98. Plectronia species C. 
tinues a little below the node, and extends Lonsitudinal section of swollen node 
also into the slightly swollen bases of the rome po br rege 
side branches. A peculiarity of this Plectronia peed “me Sages 

is that the domatia lack circular apertures, Lesse, June 1914; natural size. 
but communicate with the outside by 
means of two long slits, placed opposite each other in the upper part of 
the swelling, above each of the side branches. Often these openings are 
partly closed by callus growth. The plant at Lesse was inhabited by 
populous colonies of a small Crematogaster with a queen, numerous work- 
ers, and brood at various stages; also coccids which were fixed on the cal- 

lus tissue near the inner margin of the slits. 

Cuviera de Candolle 

Cuwiera A. pe Canporie, 1807, Ann. Mus. Paris, IX, p. 222; 1830, ‘Prodromus 
Regn. Veget.,’ IV, p. 468. Hrern, 1877, in Oliver, ‘Flora of Tropical Africa,’ 
Ill, p. 156. K. Scrumann, 1891, in Engler and Prantl, ‘Die Natirl. Pflanzen- 

fam.,’ IV, pt. 4, p. 94. 
Glabrous shrubs or small trees, rarely with puberulent young branches. Leaves 

usually large, broadly ovate, entire, opposite, coriaceous or leathery; stipules apicu- 

late, united into a short sheeth between the bases of the petioles. Flowers polyga- 
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mous, with large foliaceous bracteoles, in many-flowered, axillary panicles. Sepals 
3 to 5, almost free or shortly united at the base, foliaceous, spreading, often unequal, 
persistent, much longer than the petals. Corolla hypocrateriform, with a short, 
straight tube furnished inside with a ring of deflexed hairs, and large, fleshy lobes. 
Stamens 5, exserted, placed on the mouth of the corollar tube. Ovary 3- or 5-celled, 
each cell with one ovule. Ovule suspended, with upper micropyle and flattened 
funiculus. Style with a semiglobose, cap-shaped or mushroom-shaped, suleate stig- 
ma. Fruit an obovate drupe, often oblique or faleate, distinctly ribbed, with 3 to 5 
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Map 46. Distribution of Curera, a genus of myrmecophytic plants. 

Cuviera is a strictly African genus, of which fourteen species have 
been described. Its general distribution is shown on Map 46. The geno- 
type, C. acutiflora de Candolle, is found in Upper Guinea. Only one 
form, C. australis K. Schumann, has been described from South Africa. 
All the others occur within the limits of Engler’s Western Forest 
Province, either in the Rain Forest proper or on the forested river banks 
of the adjoining Savannah, below 3000 feet. With the possible excep- 
tion of C. australis, all the members of the genus may be myrmecophytes 
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and their descriptions have, therefore, been reproduced here. Some of 
these eed species are perhaps mere synonyms. 

Cuviera acutifiora de Candolle 

a pe Canpo.ue, 1807, Ann. Mus. Paris, IX, p. 222; 1830, ‘Pro- 
_ dromus Regn. Veget.,’ IV, p. 468. Benraam anp Hooker, 1849, ‘ Niger Flora,’ 

-p. 407, Hiern, 1877, in Oliver, ‘Flora of Tropical Africa,’ III, p. 156. 
- Cwoiera africana SPRENGEL, 1825, ‘Syst. Veget.,’ I, p. 760. 

“A glabrous shrub, 15 to 20 ft. high. Branches terete, divaricate, supra-axil- 
: “lary. Leaves oval-oblong, acuminate, subequal and rounded or somewhat narrowed 
__ at the base, coriaceous, glossy, rather or scarcely paler beneath, 4 to 10 by 1% to 4 in.; 
some 4 to 6 in. wide (Bentham); lateral veins about 6 to 10 pairs, not conspicuous; 

_ petiole to 4 in.; stipules ovate, apiculate, }; in. long, connate and sheathing below, 
keeled, hairy within. Flowers greenish, % to % in. long in bud, on short, slender 
os pedicels, very numerous, in ample, divaricately branched, rather lax, axillary and 
_ terminal, shortly pedunculate, dichotomous panicles of 2 to 6 in. diameter; brac- 
 teoles elliptic-linear, *{ to 1 in. long, accrescent. Calyx green; segments % to } in. 
long, linear-oblong, spreading, persistent. Corolla green and orange; segments 

lanceolate, caudate-acute, *{ in. long, spreading. Ovary 5-celled; style glabrous. Fruit 
_ obliquely egg-shaped, *; to % in. long, obtusely 5-sided; pyrenes 5 or fewer” (Hiern, 

Sierra Leone, type locality (Smeathman). 

| Ivory Coast: Grand Bassam (Th. Vogel). 
_ Cameroon: Ambas Bay (Mann). 

4 Cuviera angolensis Hiern 

: Cuviera angolensis Hiern, 1898, ‘Catalogue Afr. Plants Welwitsch,’ II, p. 483. E. 
De Witpeman anv Tu. Duranp, 1901, Bull. Herbier Boissier, (2) I, p. 826; 

1901, ‘Reliquia Dewevreanz,’ p. 124. fh. De Witpeman, 1904, ‘tudes Flore 
Se Bas- et Moyen-Congo,’ I, p. 205; 1907, ibid., II, pp. 78 and 173; 1908, ibid., IT, 
8, p. 348; 1910, ibid., ITI, 2, p. 295; 1912, ibid., IIT, 3, p. 489; 1906, ‘ Mission Emile 

Laurent,’ II], pp. 296-299, Pl. cv1. H. Kont, 1909, Natur u. Offenbarung, LV, 

. spp. 163-166. Tu. anp H. Duranp, 1909, ‘Sylloge Flor. Congol.,’ p. 271. (K. 
_ ~~ Sehumann, in Engler and Prantl, 1891, ‘Die Natiirl. Pflanzenfam.,’ IV, pt. 4, 

p. 94, fig. 33, without description; also mentioned without description by K. 
Schumann, 1890, Verh. Bot. Ver. Brandenburg, XX XI, 2, p. 121, and 1891, Ber. 

. Deutsch. Bot. Ges., IX, p. 56). 
a “A small glabrous pyramidal tree, 12 to 20 ft. high, or in cultivated fields (arimos) 

usually only 8 to 12 ft. Sap milky. Trunk slender, straight, destitute of branches 
2 below, but densely armed with opposite, decussate, strong, very acute, quite patent 
a opines of 1 to 2 in. in length. Branches and branchlets green, the latter swelled 

at the nodes. Leaves long, opposite, usually cuspidate at the apex, oblique and 
rounded at the base, papery, smooth, 4 to 9 in. long by 144 to 4 in. broad, dull-green 
above, paler beneath, those on the older branches pendulous; petiole % to in. long; 
lateral veins about 8 on each aide of the midrib, rather slender and beneath conspicu- 

ous. Stipules sheathing, keeled, acuminate, about % to \ in. long. Inflorescence 
axillary, branched, 2 to 4 in. long, pale yellow-greenish outside throughout except a 

bright rosy stellate patch about the naked throat of the corolla; pedicels very short; 
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common peduncle } to 1 in. long; bracteoles sub-linear, ranging up to 1 in. in length. 
Calyx including and adnate to the ovary; tube short, campanulate-ventricose, 
obtusely 3- to 4-angular, deeply 3- to 5-lobed; the segments elongate-lanceolate, un- 
equal in length, bract-like, exceeding the corolla, herbaceous-green, 4 to 2 or 3 in. 
long. Corolla shortly salver-shaped, fleshy-coriaceous, deep herbaceous-green out- 
side; tube short, bright-red inside, at the base inside with a ring of shiny silvery hairs 
directed downward; limb 5-cleft, shortly rotate; segments lanceolate or ovate-acumi- 
nate, rigid, green, expanded in a stellate manner in full flower, valvate at the base in 
estivation; the tips long, acuminate or subulate, contorted in the bud. Stamens 5, 
inserted in the sinuses of the corolla-lobes around the ring of hairs; rigid, exserted; 
filaments compressed-cylindrical, fleshy, curved-patent at the time of flowering: 
anthers oyate, cordate, introrse, 2-celled, obtuse at the apex, basifixed; cells sepa- 

rate at the base, cohering at the apex longitudinally, yellow. Ovary adnate to the 
calyx-tube, 5-celled; cells 1-ovuled; disk a little elevated, flat; style thick, columnar, 

rosy, densely pilose; stigma mitriform, large, obtuse, stigmatose and cleft at the apex. 
Fruit oblique, deeply furrowed, about 1 in. long, crowned with the more or less per- 
sistent calyx-limb or with its remains’ (Hiern, 1898). 

Angola: Golungo Alto: “among the mountainous forests of Alto Queta,”’ 
type locality (Welwitsch). : 

Belgian Congo: Kisantu (Gillet). Kwango: Kikwit (Lescrauwaet). Middle 
and Upper Congo: Lukolela (Dewévre); Likimi (Malchair); on the left bank of the 

Congo below Bolombo; Malema; Lie (Em. Laurent); Irebu (Pynaert); Eala (M. 
Laurent). Northeastern Congo forest: Isangi; Tshopo River near Stanleyville (Em. 
Laurent); Romée (H. Kohl); Nala; Lifungula (Seret); Manyema (Berger). 

Cuviera australis K. Schumann 
Cuviera australis K. ScHuMANN, 1899, Engler’s Bot. Jahrb., XXVIII, 1, p. 78. 

“Shrubby, with rigid, divaricate, terete, glabrous branches: the young branches 
flattened and puberulent. Leaves with short petioles, oblong, ovate, or oblong- 

lanceolate, obtuse, rounded or acute at the base, glabrous above; on the under side 
softly puberulent on the primary veins, otherwise glabrescent; discolored, herbaceous. 
Stipules subulate or filiform from a broad base, not setose inside. Cyme twice, more 
rarely three times trichotomous, axillary, appearing below the leaves, peduncu- 
late, minutely puberulent, with very slender branches. Flowers pentamerous, pedicel- 
late. Ovary sub-semiglobose, slightly hairy, 5-celled. Calyx divided to near the 
base into foliaceous, subspatulate, elongate lobes. Corolla divided beyond its 
middle into five lobes, which are lengthened subtriangular and hirsute externally; 
tube glabrous on the outer side. Style exserted for twice the length of the tube, with 
5-toothed stigma. 

“The flowering branch at hand is 30 em. long and 2 to 2.5 mm. thick at the base 
where it is covered with gray bark. The petiole is 3 to 6 em. long and very finely 
pilose; the blade is 3 to 5 cm. long, 1.1 to 2.7 em. broad in the middle, traversed on 
each side of the midrib by 5 or 6 stronger veins which are slightly prominent on both 
sides, black above, gray below. The stipules are 2 to 3 mm. long. The flowers are 

borne on finely pilose pedicels, 5 to 9 mm. long. The ovary is 2 mm. long, the calyx 
7 to 8 mm.; its lobes are very obtuse and reach a width of 2mm. above. The corolla- 
tube is 3 to 4 mm. long; its lobes are 6 to 7 mm. long and are very finely pilose out- 
side. The anthers are a little over 1 mm. long and inserted on a filament of 0.5 mm. 
The style is exserted for 6 to 7 mm. out of the corollar tube. 
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by the much smaller flowers and leaves. I believe I should have distinguished two 
forms, one of the specimens is more hairy and has much smaller flowers. Schlechter 
thinks, however, that both specimens come from one and the same bush” (K. Schu- 
mann, 1899). 
te — Delagoa Bay, at 30 m. (Schlechter). 

Cuviera calycosa Wernham 

Ts eaiycens Wernuam, 1914, Journ. of Botany, London, LIT, p. 7. 
“Tyee 90 feet high, glabrous, nigrescent in dried condition, with terete branches 
Sei isks covered with grayish bark. Leaves parchment-like, elliptic or objong, small 
for the genus, shortly and narrowly acuminate, obtuse, acute at the base, glabrous; 
petiole very short. Stipules small, lanceolate, acuminate, caducous except for the 
broad base. Inflorescences having few flowers, dichotomous, rather loose; bracts 
oblong-lanceolate, obtuse. Calyx large, much exceeding the corolla; with uneven, 
_ ovate-lanceolate, acuminate and very acute lobes. Corolla with a broadly funnel- 
8k to cylindric, rather short tube; its 5 lobes acuminate with long appendages 
and a few scattered, rather long hairs. Drupe very glabrous, crowned by the per- 
sistent limb of the calyx. 

_ “A remarkable species, the nearest affinity being clearly C. nigrescens (Scott- 
_ Elliot); the present species is distinct, especially in the very large calyx and small 

corolla. The leaves measure 10 to 11 cm. X 4 to 4.5 em., with petiole about 1 em. 
long; secondary veins 5 to 6 pairs; stipules 6 to 8 cm. long. Peduncle 3 em.; cyme 
11 to 12 em. wide, 5 to 6 cm. long. Pedicel 5 mm.; calyx-tube minute, lobes 3 to 

3.5 cm. X 4to7 mm. Corolla-tube barely 5 mm. long, and nearly as much in 
average breadth; lobes, flat part 4 to 5 mm., sete over twice that length. Berry 
14cm. X l.lem.” (Wernham, 1914). 

‘ _ “Youngest flowers white, older ones cream, oldest thin orange. Centre of flower 

_ greenish. Calyx-lobes bright green, with margin and sete white. Sete of corolla- 
_ lobes white; anthers dark-purplish brown; style white, stigma pale green” (Mrs. 
Talbot). 
4 - Southern Nigeria: near Esuk Ekkpo Abassi in the Eket District (Mr. and Mrs. 
eh P. A. Talbot). 

Cuviera latior Wernham 

_ Cuviera latior Wexnxuam, 1918, Journ. of Botany, London, LVI, p. 311. 
. “A very glabrous shrub, with very smooth, subterete, moderately robust, striate 

_ branches, swollen and excavated at the nodes (apparently with a myrmecodomatium). 
Leaves large, parchment-like, broad, oblong, but little acuminate, cordate and very 

unevenly oblique at the base; petiole short, though distinct; primary veins conspicu- 
ous, 10 to 12 on each side. Stipules connate into a broad sheath, which is very short, 

arcuate above, and obscurely spiculate between the petioles. Flowers large for the 
genus, placed in loose, few-flowered, forked cymes; common peduncle much flat- 
tened; pedicels very short. Calyx with 3 lobes which are full of veins, broadly 

lanceolate, long acuminate, large and leaf-like. Tube of the corolla broad and very 
_ short, its 5 lobes oblong, very acuminate, subsetaceous and cucullate at the apex 

Ovary deeply suleate; style thick, densely and finely hispid. 
, 
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“Notable for the broad calyx-lobes and the large flowers. Leaves 20 to 26 em. 

< 8 to 9 em., with petiole 6 to 8 mm. at longest; stipule-sheath 2.5 mm. deep. 
Peduncle 2 cm. long, forking at the tip into two floriferous branches about 10 em. long. 

Calyx-lohes 3 to 3.5 em. long, and 1 em. or more broad. Corolla-tube barely 4 mm. 
long; lobes 1.6em. X 4mm. Anthers 2 mm. long. Style 1 em. long’ (Wernham, 
1918). 

Belgian Congo: north of Boyeka (Nannan). 

Cuviera Ledermannii Krause 

Cuviera Ledermannii Krause, 1912, Engler’s Bot. Jahrb., XLVIII, p. 418. 
“Erect shrub or small tree, with slender, strong, glabrous branches and branch- 

lets, which are swollen, a little flattened and hollow at the nodes; bark smooth, dark 

brown or almost black in spots. Leaves large, short-petiolate; stipules broadly ovate, 
minutely acuminate at the apex, soon dropping, connate at their base into a short 
sheath which persists longer; petiole short, strong, grooved above to near its base; 

blade thick, coriaceous, very glabrous on both sides, oblong or elliptic-oblong, rather 
long acuminate at the apex, obtuse at the base or even shortly decurrent along the 

petiole; primary veins 9 to 12, slightly prominent above, more distinctly so below, 
running in an obtuse angle from the costa. Inflorescence axillary, short, with few 

flowers; bracts large, narrowly oblong, obtuse. Ovary semiglobose; lobes of the 

calyx large, narrowly oblong, acute, 2 to 3 times longer than the ovary; tube of the 

corolla cylindrical, scarcely broadened above, the lobes lanceolate-oblong, acute, as 
long as or longer than the tube; stamens with very short filaments, the anthers small, 

oval-oblong; style rather highly exserted above the tube of the corolla, crowned with 
a rather large, mitriform stigma. 

“The plant is a shrub or small tree; the branches which I have before me are 
covered with dark brown or almost black bark; they are 2 to 3 dm. long and 5 mm. thick 
at their base; the thickened, hollow swellings, above the nodes, are 7 to 9 mm. in 

diameter; they undoubtedly are inhabited by ants. The stipules are 8 to 10 mm. long, 

the petioles 1.2 to 1.6 cm. The blades in a dried state are brownish-green to gray- 
green and, including their apex of 1.2 to 1.6 em., are 1.8 to 2.5 dm. long, 7 to 11 em. 

broad. The inflorescences attain a length of 7em. The large bracts, which may reach 

a length of 1.8 em., in drying take on a leather-brown color, as do also the sepals. 
The ovary has a diameter of 2.5mm. The sepals are 7 to8 mm.long. The corolla, 
white in life, turns dark brown in drying; its tube is 4 to 5 mm. long, its lobes 5 to 6 

mm. The filaments are about 0.8 mm. long, the anthers 1.2mm. The style, includ- 
ing a stigma of about 1.5 mm., measures 8 mm.” (Krause, 1912). 

Cameroon: near Nkolebunde on the Nanga-slopes in a rather sparsely wooded 

place, at about 200 m.; also near Malende in the vicinity of Nkolebunde in dense, 
high forest with little underwood, at 150 m. (Ledermann; in flower during October). 

The species agrees in most respects with C. physinodes K. Schumann, 
from which it is said to differ in “the branches, which are less strongly 
flattened and broadened at the nodes, and also in the darker, partly 
almost black bark.” 



an oval base. Flowers fasciculate in small waiaiete § in the axils of the leaves, 

shortly pedunculate. Ovary subglobose, glabrous. Calyx very large, divided to 
eyond the middle into 5 acute lobes, membranaceous. Corolla twice as long as the 

x, divided beyond its upper third into apiculate, narrowly lanceolate lobes, with 
iry ring above its base. Anthers comparatively small. Style pilose at the 

skened base; stigma cap-shaped, 5-toothed. 
= bash 4 to 5 m. high, whose flowering branches of 12 to 15 cm. are scarcely 

NE its cae prrsoinet taken, The stipules are hardly 5 mm. long. 
_ The ovary, black when dry, is 1.5 to 2 mm. long and up to 3 mm. thick. The white 
ealy is 13 to 15 mm. long and membranaceous. The ochre-yellow corolla is 3 cm. 

long, of which 2 em. is the tube; a ring of white hairs hangs down, 3 to 4 mm. above 
‘the base inside. The stamens are included and scarcely 3 mm. long. The style is 

“The species can not be conkused on account of its ek, gageiform, white 
wage calyx and the style which is hairy at the base’’ (K. Schumann, 1899). 

= of Cameroon: Bipindi (Zenker). 

va Cuviera longiflora Hiern 

aera longiflora Hern, 1877, in Oliver, ‘Flora of Tropical Africa,’ III, p. 157. K. 

_ Scuumann, 1891, Ber. Deutsch. Bot. Ges., [X, p. 56; 1891, in Engler und Prantl, 

‘Die Natirl. Pflanzenfam.,’ IV, pt. 4, p. 12, fig. 5. H. Kont, 1909, Natur #. 
____ Offenbarung, LY, p. 166. 
P i “A glossy shrub of 25 feet or a small tree of 20 to 25 feet, glabrous or nearly so. 
_ Branches subterete; smooth. Leaves oval-oblong, cuspidate, oblique and hollowed 

at the base, spreading, thinly coriaceous, paler beneath, 6 to 12 by 2 to 4 in.; lateral 
- veins about 10 to 12 pairs, inconspicuous; petiole \ to % in.; stipules deltoid, keeled 
at the apex, hairy inside, 4 in. long. Flowers 1%; in. in diameter when expanded, on short 

pedicels, several together, a js ogeracarnpt aah ter diameter; bracteoles nar- 
____ rowly elliptical, 3; to 1) in. long; peduncle about 1 in. Calyx-segments lanceolate, 
s % to %; in. long. Corolle-segments 3, in. long, lanceolate, acute. Anthers drooping. 

Ovary 5-celled; style pilose-hirsute below; stigma cernuous’’ (Hiern, 1877). 
. Cameroon: Mt. Cameroon, at 2000 to 3000 ft., type locality (Mann). Also 

found in Cameroon by Preuss. 

" The presence of myrmecodomatia is not mentioned in the original 
diagnosis of this species, but Schumann found conical swellings on the 

___ basal part of the internodes of specimens collected by Preuss in Cameroon. 
Two longitudinal rows of three or four superposed orifices, often sur- 
___ rounded by a thickened ring, led into a cavity containing small, black 
ants of the genus Crematogaster. 
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C. longiflora is so closely related to C. angolensis that the differences 
are not clear from the descriptions. Some of the plants which I observed 
in the Belgian Congo agreed equally well with the descriptions of each 
and it seems possible that future investigation will result in the synony- 
mizing of C. angolensis with the earlier described C. longiflora. H. Kohl 
(1909, p. 166) states that C. longiflora differs specifically from C. physi- 
nodes and C. angolensis “in the sparse, short pilosity of the style, which is 
very strikingly narrowed toward the apex.” The style of C. physinodes 
is described as glabrous, which is also the case with C. acutiflora and C. 
subuliflora. C. angolensis, however, agrees with C. longiflorainhavingthe | 
style pilose, as was mentioned in the original description and as I have 
observed in my Congo specimens. 

Cuviera macroura K. Schumann 

Cuviera macroura K. ScHuMANN, 1903, Engler’s Bot. Jahrb., XX XTIIT, p. 352. 

“Branches slender, not fistulose nor swollen, cylindrical, even the young ones 
flattened and glabrous. Leaves short petiolate, lanceolate or suboblong-lanceolate, 
subacuminate, acute at the base, margined, glabrous on both sides, somehow folded 
by drying. Stipules tubulose-connate, bidentate, accrescent, finally pierced by the 
inflorescences and withering away, villose inside. Flower panicle tripartite from the 
base, with many or dense flowers, glabrous, Bracts linear, acuminate. Ovary 5- 
celled. Sepals linear, acuminate, glabrous, united at the base into a cupule. Lobes 
of the corolla with very long appendages. Style hirsute. 

“The flowering branches are 30 cm. long and only 3 mm. thick at the base; they 

are covered with brownish-black bark. The petiole is 3 to 5 mm. long and flattened 
above; the blade has a length of 9 to 15 cm. and in the middle is 2.5 to 4 cm. wide; 
it is crossed on each side of the midrib by 6 to 7 stronger veins which are prominent 

on both surfaces, but almost more so on the upper side; in dried condition it is black 
green above, leather-yellow below. The stipules are 7 mm. long. The 3 bracteoles 
are about 1.5 cm. long. The calyx has a total length of 1.6 cm., of which 1.3 em. is 

to be allowed for the lobes. The corolla is 2 em. long, half of this belonging to the 
appendages of the lobes. The stamens and anthers measure 1.5 mm. 

“The species strikingly differs from all the West African ones in its small leaves 

and the long appendages of the corollar lobes’ (K. Schumann, 1903). 

Southern Nigeria: Lagos (Millen). 

Cuviera minor Wright 
Cuviera minor C. H. Wricut, 1906, Bull. Mise. Inform. Bot. Gard. Kew, p. 105. 

“Differs from the other species in its smaller, membranous leaves. 
“A small tree. Branches ash-colored. Leaves ovate or oblong-ovate, acuminate, 

slightly uneven-sided, rounded or short cuneate at the base, glabrous; with about 6 

lateral veins on each side of the midrib; 11.5 em. long, 4.5cem. broad. Petiole grooved 
above, slender. Stipules broadly triangular, dropping. Inflorescences axillary, with 
many flowers, 4 cm. long. Bracts oblong, narrowed at the base and at the apex, 8 
mm. long. Lobes of the calyx 5, subfoliaceous, lanceolate, 8 mm. long. Tube of the 
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el i can iis ot halen hank downed. Lobes of 
‘corolla alee. acuminate-caudate, 1 cm. long, pilose externally, yellowish. 

5, inserted between the lobes of the corolla; anthers sagittate, twice as long 
: filaments. Ovary 5-celled, each with one ovule. Style 8 mm. long; stigma 
naped”’ (C. H. Wright, 1906). 

fee Coast: Kimaha (Johnson). 

Cuviera nigrescens (Scott-Elliot) 

migrescens (Scott-Elliot) Wernuam, 1911, Journ. of Botany, London, XLIX, 

e + nigrescens Scotr-Ex.ior, 1894, Journ. Linn. Soc. London, Botany, XXX, 
: 206, p. 81. Oxtver, 1894, in Hooker’s ‘Ieones Plantarum,’ XXIII, pt. 4, 
MMCCLXXXIII. 
Sees iss» K. guiness 1897, Engler’s Bot. Jahrb., XXIII, 4, p. 461. 

) a veins where they are hirsute), oblong-ovate or obovate, obtuscly acuminate, 
subeuspidate, with coriaceous margin, narrowed at the base; 5 to 8 cm. long and 2 to 

a 3 em. broad; 5 or 6 pairs of lateral veins; petiole 6 to 8 mm. long. Stipules hirsute 
oral gts ane pga gg aap 3 to 5 mm. long. 

ts ovate, obtuse, with reticulate venation, 8 to 9 mm. long and 4 mm. iwond . 
lyx with 5 large lobes, which are lanceolate, subacute, 8 to 9 mm. long and 2 mm. 

broad. Lobes of the corolla caudate-acuminate, 15 to 17 mm. long (the acumen 
_ 8 to 4 mm.), sparsely hirsute on the outside with white hairs 1 mm. long, internally 

h a ring of reflexed pile. Filaments 2 mm., anthers 1 to 2 mm. long. Stigma 
large, 1 to 2 mm. long and 1 mm. bend: Ovary 5-celled’’ (Scott-Elliot, 

Sierra Leone: in the forest between 1000 and 3600 feet; near Kafogo in Limba 
’ sn sear Fala (C. F. Scott-Elliot). 
Liberia: Golah Forest (Bunting). 

ah % The Liberia specimens differ from those of Siérra Leone only in the 
- length of the caudex of the corolla-lobes, which in the former appear to 
_be longer and more setaceous in character (Wernham). 
Both Scott-Elliot and Oliver compare this species with the two 
other Vangueriz with caudate corolla-lobes: V. velutina Hiern, which has 
densely tomentose leaves and inflorescences; and V. pauciflora Schwein- 
furth, with solitary or geminate flowers and truncate calyx. 
This species was evidently redescribed by K. Schumann, in 1897, as 

- Cuviera trichostephana, on part of the material collected in Sierra Leone 
_by Scott-Elliot. For the sake of completeness, Schumann’s description 
of C. trichostephana is translated here: 

A woody plant with slender, terete or subtetragonal branches, very glabrous even 
in youth. Leaves on the specimen examined not completely developed, petiolate, 
oblong, shortly and obtusely acuminate, acute at the base and often suboblique, 

a 

a “1 
a oa 

a 
os 
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glabrous on both sides, but the axils of the veins with minute hairy domatia; stipules 
lineate-subulate, with triangular base. Axillary cyme with few flowers, glabrous; 
ovary 5-celled, glabrous; calyx with foliaceous or membranaceous, oblong, sharp lobes. 
Corolla divided to beyond its middle, with a corona of decumbent hairs me pilose 
at the outer side, with very long, caudate, linear-lanceolate lobes. 

The branch at hand is 15 em. long and at most 2 mm. thick at the eles The 
petiole reaches a length of 1 em. and is slightly excavated above. The blade is 4 to 9 
em. long and 2 to 4 em. broad in the middle; traversed by 5 stronger veins on each 

side of the midrib; black when dried; herbaceous in the specimen studied, but the 
leaves are apparently not yet fully developed. The stipules reach a length of 7 to 8 
mm. The entire inflorescence is about 3 cm. long. The pedicels of the flowers reach 
alength of 5mm. The ovary is semiglobose and 1.5 mm. long. The lobes of the calyx 
reach 10 mm. in length and 3 mm. in width. The corolla is 2.2 to 2.5 em. long, of 
which the tube takes 9 to 10 mm. only. The anthers are 2 mm. long, placed on fila- 
ments 3 to 4 mm. long, exserted from the tube and curved. The style is 1.7 em. long. 

This species is easily separated from all others by the corolla covered with hairs, 
the smaller leaves, and the short inflorescences. It has more the appearance of the 
genus Vangueria, so that it makes the generic limits less distinct. 

Sierra Leone (C. F. Scott-Elliot). 

Cuviera physinodes K. Schumann 

Cuviera physinodes K. ScuuMANN, 1891, Pringsheim’s Jahrb. Wiss. Bot., XIX, pp- 
55-56; 1891, in Engler and Prantl, ‘Die Natdrl. Pflanzenfam.,’ IV, pt. 4, p- 

12, fig. 5A. 

Cuviera idvectialle H. Kou, 1909, Natur u. Offenbarung, LV, pp. 162-163. 

“Leaves large, 20 to 30 cm. long, 7.5 to 11 em. broad, with thick petiole, ovate- 

oblong or oblong, shortly and obtusely acuminate, equilateral at the base, coriaceous, 

glabrous on both sides. Ovary 5-celled; stigma glabrous. Drupe oblong, 3 em. long, 
about 1 em. in diameter, acute at the apex, acuminate at the base, without ribs. 

“Jt is a tree-like shrub about 3 m. high, with large, leathery leaves. The cymes 

are axillary, with many flowers, short, ramified; only a few of the greenish white 
flowers produce fruit, though all seem to possess well-developed ovaries. The cylin- 

drical internodes, covered with gray bark, are regularly thickened in their upper part, - 

but do not develop swellings there. The swellings are situated rather above, and 

close to the nodes” (K. Schumann, 1888). 
Gaboon: Sibange farm, type locality (Soyaux). 

The myrmecodomatia of this species have been briefly described by 
K. Schumann from dried specimens. One of the hollow, nodal swellings 
had a length of 3.5 em. and greatest diameter of about 1 em., the wall 
being about 1.5 mm. thick. The inner cavity was nearly spindle-shaped 
and ended slightly below the node; three openings led into the cavity; 
one of these, 2 mm. long and 1.5 mm. broad, was probably alone used 
as entrance, while the two others were reduced to mere slits, 1 mm. long 
and hardly 0.5 mm. wide. Traces of former holes, evidently closed by 
callus growth, could be seen on two other spots. A few remains of ants 
were found inside the swellings. 
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aid Cuviera plagiophylla K. Schumann 
ra plagiophylla K. Scuumaxn, 1903, Engler’s Bot. Jahrb., XX XIII, p. 353. 
*A shrub with thick, fistulose-inflate branches, which, even when young, are 

3s. Leaves strictly sessile, linear-oblong, short acuminate, rounded at the 
, strongly inequilateral, glabrous on both surfaces. Stipules tubular, villose 

ernally. Flower panicle axillary, with many flowers. Bracts very long, linear, 
m rate. Ovary 5-celled. Sepals free almost to their base, linear, acute. Corolla 

very short tube; the lobes acuminate, moderately appendiculate, cristate dor- 

- Style glabrous. 
‘The bush reaches a height of 5 m. The leaves are 28 to 30 cm. long and 8 to 9 

. broad; they are crossed on each side of the midrib by about 16 stronger veins, 
lich are more prominent on the under side, as are also the reticulate veins; they are 

¢ when diy. The stipules are 9 mm. long. The lobes of the calyx are 11 mm. long 
and somewhat obtuse. The corolla is greenish-white, 15 mm. long, of which 2 mm. 

; to be allowed for the tube; the appendages measure 5 mm.; the keels on the dorsal 
face of the lobes make the bud sharply 5-ribbed. 
“y “The species is very distinct by the strictly sessile, very oblique leaves and the 

acutely keeled corolla-lobes”’ (K. Schumann, 1903). “4 iy _ Camneroon: Bipindi, near Lokundje (Zenker). 

Cuviera subulifiora Bentham 

Cwira subuliflora Benruam, 1849, in Bentham and Hooker, ‘Niger Flora,’ p. 407. 
_____Hrery, 1877, in Oliver, ‘Flora of Tropical Africa,’ III, p. 157. 
___ “An arborescent shrub or small tree of 15 feet, glabrous. Branches subterete, 
smooth, opposite. Leaves oblong, shortly acuminate, oblique and hollowed or 

p rounded or somewhat narrowed at the base, chartaceous, rather paler beneath, 6 to 15 
- by 2 to 4% in.; lateral veins about 12 to 14 pairs, slender; petiole 4 in. long; stipules 
deltoid, aammate at the base, keeled near the apiculate apex, 4 to \ in. long, hairy 
___ within. Flowers numerous, on short pedicels, in divaricately branched axillary and 
lateral, subsessile, dichotomous panicles of 2 to 3 in. diameter; bracteoles linear, nar- 
rowed at both ends, 4 to 144 in. long, accrescent as well as the ealyx-segments. Calyx 
_ whitish; segments narrowly or at length broadly linear, ranging up to 1 in. long. 

Corolla green; segments about }4 in. long, lanceolate, caudate-acuminate. Style 
glabrous. Ovary 5-celled. Fruit 1 in. long, obliquely egg-shaped” (Hiern, 1877). 
a Fernando Po; pn the sea shore (Vogel). 

. _ Southern Nigeria: Abo (Vogel). 

Cuviera trilocularis ican 

Se aoratants Hreen, 1877, in Oliver, ‘Flora of Tropical Africa,’ IIT, p. 157. 
“A small glabrous tree. Branches subterete, smooth. Leaves ovate-oval, acumi- 

____ nate, rounded and suboblique at the base, thinly coriaceous, glossy, of nearly the same 
___ eolor on both sides, 4 to 5 by 1% to 2 in.; lateral veins about 8 to 10 pairs; petiole \ 
to 4 in.; stipules apiculate, ovate, keeled, 14 in. Flowers on short pedicels, several 
together, in the terminal or subterminal axils; panicles 114 to 2 in. diameter; com- 

} mon peduncle about ‘4 in., bracteoles lanceolate, 4 to %4 in. long. Calyx-segments 
_ greenish white, }4 in. long or rather more, linear-elliptical, acute, narrowed toward the 

base. Corolla shorter than the calyx; lobes lanceolate, caudate-acute. Style glab- 

rous; stigma 10-suleate. Ovary 3-celled"’ (Hiern, 1877). 

Southern Nigeria: Old Calabar (W. C. Thomson). 

——— 
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Eco.tocy or Cuviera in THE BerGian Conco 

The representatives of this genus observed by me mostly occurred 
in low-lying or moist places, though not in those apt to be frequently 
flooded; raised river banks are favorite sites. Usually growing as shrubs 
or bushes, 2 to 4 meters high, under favorable conditions they may be- 
come small, pyramidal, bushy trees of 5 to 7 meters. The trunk is 
slender, erect, and destitute of branches below where it often, but not 
always, bears opposite, decussate, very sharp spines, 2 to 5 em. long. 
The long, slender branches spread more or less horizontally and their 
tips hang down somewhat. In accordance with the decussation of the 
leaves, they are placed opposite each other in four regular rows. Asarule 
the upper part of the plant is unarmed, though in some specimens one 
finds in the axils of the leaves heavy, straight spines, evidently modified, 
aborted branches.' The leaves are very large, 10 to 25 em. long, 5 to 
11cm. broad, borne on a short petiole (of about 1 cm.), entire and simple, 
thinly coriaceous, smooth and glabrous on both sides, dull green above, 
paler below; usually cuspidate or more or less acuminate at the apex, 
oblique and rounded or slightly heart-shaped at the base. The lateral 
nervures are rather thin, more conspicuous on the under side of the leaf, 
and number 8 to 10 on each side of the midrib. The stipules are connate 
into a short, loose sheath, which is keeled, acuminate, and about 0.5 
to 1.5 em. long. The base of this stipular sheath persists on older 
branches. 

The plant is not often seen blossoming. Welwitsch, in Angola, found 
flowers in April and May and fruits in August; while in the Belgian 
Congo, flowering specimens were seen by Dewévre in March (Lukolela) 
and by me in February (Penge), July (Kunga), and December (between 
Masisiand Walikale) ; fruits were found in January, 1915, between Wali- 
kale and Lubutu on a plant not in flower. From these very incomplete 
data, which may relate to different species, it would appear that Cuviera 
blossoms from December to July, yet it is quite possible that there is no 
definite flowering season, as is so often the case with bushes and trees of 
tropical rain forests. 

Dewévre in his field-notes accurately describes the flowers of C. 
angolensis. They are large, conspicuously colored, and placed as many as 
a dozen together in axillary, polygamous panicles, toward the upper end 
of the younger branches. The common peduncle is 0.5 to 4 em. long, 
while the pedicels are very short, the flowers being subsessile in the axils 

Kohl (1909, p. 164) and De Wildeman (1906, p. 297) also note that the branches <a 
mens of Cuviera angolensis are unarmed, whereas in others they are spinose. There is a possibility that 
these differences are of specific value. 

ee 
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fb elendar and narrow Wilanabictes of about 2.5 em. The calyx is pale 
_ green, deeply cut into 3 to 5 elongate-lanceolate lobes, extending far 
over the corolla, and 1.5 to 7.5 em. long. The corolla is short salver- 

shaped | (hypocrateriform), fleshy coriaceous, mostly deep green; the 
tube is short, bright carmine red, which color extends as a median acum- 

inate line or triangular spot over the upper side of each of the five lobes. 
_ These five corollar lobes are lanceolate or oval-acuminate, rigid, and 
_ spread into.a star when in full blossom. The tube of the corolla bears 
_ inside a ring of silvery, shiny hairs directed downward. The five 
_ stamens are exserted, placed in the sinuses of the corollar lobes, around 

the ring of hairs; their filaments are slightly flattened, fleshy, carmine 
red; their ighihers are yellow. The style is thick, columnar, carmine red, 

_ densely white pilose, and ends in a large, obtuse, cap-shaped, pale green 
_ stigma. Frequently the fruit is oblique or even curved and falcate; 
but this is due to the aborting of one or more of the ovules; when the 
_ fruit is normally developed it is an obovate, dirty yellow drupe, about 23 
to 32 mm. long and 18 to 25 mm. thick; its surface is deeply furrowed, 

there being -5 heavily developed ribs with less prominent ones between 
them; the ripe fruit is crowned with the remains of the withered calyx. 
It is noteworthy that very few of the flowers produce fruit. 

_ Cuviera angolensis was recognized as a myrmecophyte by K. Schu- 
mann (1890, p. 121), who found unidentified ants in the domatia of 
Welwitsch’s herbarium specimens. The first field-notes on this plant 
were made by Dewévre in 1896 (De Wildeman and Durand, 1900, 
p. 124) and these were completed by Em. Laurent (De Wildeman, 1916, 
pp. 296-299) and H. Kohl (1909, pp. 163-166). Their accounts agree in 
almost every detail with my own observations on Congo Cuviere as 
reported below. The following ants are known from C. angolensis. 

Crematogaster africana (Mayr). Romée (H. Kohl, 1909, p. 164; 
Forel, 1909b, p. 69). 

C. africana subspecies laurenti (Forel). Romée (H. Kohl, 1909, p. 
164; Forel, 1909), p. 69). In that locality the coccid Stictococcus formi- 
carius Newstead was living inside swellings of C. angolensis also occu- 
pied by this ant (Newstead, 1910, p. 19). 

C. africana subspecies winkleri (Forel). Eala (Em. Laurent; see 
Forel, 19098, p. 69). 

Cuviera angolensis Hiern was the only member of the genus 
recorded from the Belgian Congo, where it is far from rare. I had 
opportunity to examine in several localities a number of Cuviere, all 
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of which at the time I regarded as belonging to this species, since they 
agreed with its description. While studying the anatomy of Cumera, 
Prof. Bailey discovered certain histological dissimilarities between 
specimens collected at different places, yet it is possible that these dis- 
crepancies are due either to the difference in the age of the various 
branches or to their mode ot preservation. In view of the fact that the 
number of African species has been so increased recently, the Cuvier of 
the Congo Basin will need considerably more field study before their 
identity can be safely discussed. Meanwhile, my notes are presented 
separately for each of the specimens I examined. 

1.—At Avakubi (January 6, 1914; Coll. No. 1796) a Cumera was 
found growing on the banks of the Ituri River. It was a low bush (4 to 
5 meters high), well answering the general description given above, but 
without flowers or fruit; flower buds were, however, noticed a few days 
later on another specimen in the same locality. The trunk was cylin- 
drical, and neither swollen nor hollow. Most of the branches showed at 
each node a spindle-shaped swelling which extended over the lower 
two-thirds to three-quarters of the internode, and was about 8 to 10 
mm. thick and 6 to7 em. long. Notwithstanding the fact that expanded 
portions were almost completely hollow, their solid, woody walls made 
them very resistant to pressure. They were present even on young limbs 
and early became hollow, through the drying of the medullary tissue, 
before being attacked by ants. 

On some of the branches the swellings contained a beetle larva feed- 
ing on the remains of dried pith, but there was always an orifice by which 
the insect had entered the stem. Some of these beetle larve were accom- 
panied by coccids, though no ants were associated with them in the 
cavity. This is of great interest because it shows that the coccids enter 
the domatia of their own accord as soon as an aperture is pierced. 

The majority of the swellings of older limbs were inhabited by ants 
of different species, the most common being an unidentified Cremato- 
gaster. I further collected in other domatia of the same plant Cataulacus 
pilosus Santschi and Technomyrmex hypoclinoides Santschi. All of 
them had established in the cavities regular formicaries with larvie and 
pup. In the case of the swellings tenanted by Crematogaster, each shel- 
tered a separate colony, with its own queen, a number of workers, and 
abundant brood. Furthermore, the younger swollen internodes on the 
upper end of the branches were often occupied by a solitary queen, some- 

‘Kohl (1909, p. 165) also mentions the presence of an insect larva, together with scale insects, in | 
some of the swellings of Cuviera angolensis. 
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Fig.99. Cuviera angolensis Hiern: a, upper portion of branch with one of the caulinary myrmecodc- 
matia above thenode; 6, longitudinal section of one of the swellings; ¢, aperture gnawed by the ants 

and leading into the cavity; d, pits often occupied by coccids. Drawn from alcoholic specimens col- 
lected at the Tshopo River, near Stanleyville; natural size. 

* 

times in company with a few coccids, the exit hole being partly closed by 
callus growth. Working down the branch, one frequently met with all 
stages in the development of the colony, ending with the appearance of 
the winged, sexual phases. It thus appears that the various colonies in 
a single Cuviera do not fuse into one great community as is the case 
with the Pachysimz of Barteria and the Viticicole of Vitex Staudtii, 
yet they manage to live peacefully side by side. 
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The three species of Formicide found in this Cuviera were small and 
timid, and showed no aggressiveness, remaining inside the domatia when 
the plant was disturbed. They could not have been of much value as 
guards against phytophagous insects or other enemies. Indeed, numer- | 
ous leaves of a specimen densely populated by ants were noticeably 
eaten by caterpillars. 

2.—A'Cuviera found at Penge (February 13, 1914; Coll. No. 2461), 
along the Ituri River, agreed in every particular with the specimens from 
Avakubi described above. It was in full bloom and all of its swellings 
were occupied by an unidentified Crematogaster. 

3.—Another Cuviera collected near the village of Masaki, between 
Masisi and Walikale (December 31, 1914; Coll. No. 6429), also agreed 
entirely with the plants from Avakubi. Its swellings were occupied by 
two different ants, Engramma denticulatum Wheeler and Tetramorium 
meresset Forel, each in domatia of its own. 

4.—The above remarks further apply to a Cuviera collesiaa’ in fruit 
near Sitaweza, between Walikale and Lubutu (January 13, 1915; 
preserved in my herbarium without Coll. No.). In this case the in- 
habitants were Crematogaster excisa subspecies andrei (Forel). 

5.—Along the Tshopo River, near Stanleyville, Mr. H. Lang and I 
collected, March 8, 1915, much material of Cuviera which was abundantly 
settled by the ant Crematogaster africana subspecies laurenti variety zeta 
(Forel). Figure 99, drawn from alcoholic specimens, shows the outer and 
inner structure of the domatia, which were in every respect similar to 
those of the plants observed at Avakubi, Penge, Masaki, and Sitaweza. 
Prof. Bailey states that, compared with the swellings of the Kunga speci- 
mens, those of the plants from the Tshopo are “shorter, slimmer, and of 
a deep olive green color’; in addition, the cortex and bast are relatively 
free from ‘‘amber-colored substance”’ and the pith cells which contain 
this substance are diffused, with a peripheral row scattered along the | 
inner margin of the stele. These Tshopo examples are referred to as 
““Cuviera angolensis” in Prof. Bailey’s anatomical studies (Part V, p. 

593). 

6.—At Kunga, north of Malela, Mr. H. Lang and I found a Cuviera 
(July 11, 1915; Coll. No. 7983) inhabited by numerous ants, Cremato- 
gaster impressiceps variety frontalis Santschi. The myrmecodomatia 
(Fig. 100) are longer and broader than in the specimens from the Tshopo 
River and of a reddish green color. The histological structure of the 
stem is also somewhat different; the “amber-colored substance” is 
concentrated in the subepidermal and other cortical cells, whereas the 
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Fig. 100. Cuviera species? a, portion of branch giving external view of one of the domatia and the 

longitudinal section of another; 6, longitudinal section of one of the domatia; e, 
ants; d, pits often occupied by coccids. Drawn from herbarium specimens obtained at Kunga, near 
Malela; natural size. 
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pith cells containing it are aggregated in the center of the more deeply 
lobed medulla (Bailey). The plant from this locality is referred to as 
‘unidentified Cuviera”’ in Prof. Bailey’s contribution ra V, p. 593). 

3. Synopsis or RecorpED MyYRMECOPHYTES 

The study of ant-inhabited plants is in such an incomplete state that 
no adequate or standard definition of the term ‘‘myrmecophyte’’ has 
so far been formulated. The student must therefore be prepared, in 
reading the present synopsis, to meet with cases of very unequal value. 
Warburg (1892, p. 130) has proposed to classify plants according to the 
nature of their relations with ants into the following three groups: 

a. Myrmecorropuic plants provide only food to the ants, either in the form 
of sugary exudates (nectaries,) special food-bodies (bromatia of the fungi), seeds or 

fruits of the myrmecochores, and the like. 

b. Myraecopomic plants furnish only shelter to the ants’ nests, either in 
normal cavities, such as hollow stalks, or in special swellings or myrmecodomatia. 

c. Myrmecoxenic plants act as true hosts, offering to their ant guests both 
shelter and food. Typical cases of the kind are Cecropia adenopus (with the Miillerian 

bodies) and Acacia cornigera (with the Beltian bodies). 

The term “myrmecophyte” is here used to include Warburg’s 
‘“‘myrmecodomic” and “‘myrmecoxenic” plants. A further distinction 
of these two categories seems very unwise at present, because we are, it 
appears, just beginning to understand the true relations existing between 
ants and the plants they inhabit. My definition of ‘“‘myrmecophytes”’ 
is based on practical considerations and is thus merely provisional. In 
the main, however, I agree with Ule (1906), p. 335), who proposes to 
designate as ant-plants all plants which are steadily inhabited by certain 
species of ants, excluding only cases where the ants occasionally settle 
in normal leaf-sheaths, slits in the bark, dead branches, ete. Schumann’s 
(1888) definition, on the other hand, is quite teleological and therefore 
of little use under present circumstances, since he wishes to restrict the 
term “‘myrmecophyte” to those plants “that are not merely visited by 
ants, but are purposely inhabited by them, and that therefore have 
probably entered with them into a true symbiotic relation.” 

The exquisite manner in which many ants have come “to know 
plants” (Michael Gehlerus, 1619) must indeed astonish the botanist who 
is but little acquainted with the psychic activities of these tiny insects. 
In his search fora much-needed explanation he naturally turns to the 
magic action of “‘ Natural Selection,” following in this the general trend 
of present ecological botany. Various theories of myrmecophytism are 
fully exposed and critically discussed by Prof. Bailey in part V of this 
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Report (pp. 610-614), « so that a further consideration of this interesting 
= topic is unnecessary here. 
____ The origin of the various plant structures used by ants for nesting 
__ orfeeding purposes isa purely botanical problem.' To the myrmecologist, 
on the other hand, belongs the task of tracing the various modifications 

of ant behavior which have gradually led to the close, obligatory cceno- 
biotic associations of certain Formicide with certain plants. It is not 
difficult to show that here, as elsewhere, the specialization in the habits 

_ of ants has followed its own course, quite independently of any simultane- 
ous changes in the structure of plants. 
Numerous ants belonging to many genera of the higher groups, viz., 
the Pseudomyrmine, Myrmicine, Dolichoderine, and Formicine, 
establish temporary shelters or permanent colonies in dead branches, 
stumps of trees, dry stalks of herbs, and like places. In what perhaps 
may be regarded as the most primitive stage of this behavior, the ants 

_ merely appropriate existing cavities, such as old burrows of wood-boring 
_ larve, empty galls, and hollow pith channels.- Dry stalks of grasses, 

reeds, and other herbaceous plants are also great favorites as nesting 
sites with many tropical ants (Forel, 1896a-d). At Luali, Belgian Congo, 
I found in August, 1913, a beautiful and populous nest of a Camponotus 
established in a dry stalk of papyrus on the bank of the Shiloango. 
Tucker (1911, pp. 24 and 26) mentions finding nests of the North Ameri- 
ean Crematogaster lineolata Say subspecies leviuscula Mayr variety clara 
Mayr, at Alexandria, Louisiana, in corn-stalk cavities formed by a borer 
and also in hanging “bolls” or fruits of cotton. The common Lasius 
niger (Linnzeus) was observed in Europe in fallen apples, temporarily 
occupying the empty galleries made by the apple-moth (Ruzsky, 1913, 
pp. 61-63). 

In many cases ants excavate new galleries in dead or decaying 
vegetable tissues or transform the fibres into “carton” used as parti- 
tions or plugs. One of the most typical of these borers in dead wood is 

* salen sear se on Mpa poms mag pwnd SS ee wow a on 4 AY Th are mere su uently fen ey 
sare cei ean development inside the 

7 c. vib cg am arious other 

question but that ‘di ant and that insects 
take no part in their production. Ri stotedy ses eecic inves ee the Central 
American bull-horn acacias, which reach their c even under cultivation. It 
must further be pointed out that the mere presence of inacet larva feeding nside plant swellings does not 
necessarily —_ that these are = : ~ insects, ne eovurrence thaws may Se be 
purely acciden . Many years ago 1 noticed that caterpi requently destroy 
of the swollen thorns of Acacia cavenia. oreover, that insect galls have been and ee 
‘for true myrmecodomatia has been shown B wees wiry (pp. 371-375), so that each particular case must 
examined with the utmost care, in order to ascertain ite true stan ing. 
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the common Camponotus carye (Fitch), several forms of which occur 
throughout the Palearctic and Nearctic Regions (Wheeler, 1910c, 
pp. 219-220). Many species of Crematogaster and Leptothorax remove 
the pith from dead twigs of trees, briar and rose bushes, etc., to make 
homes for themselves (Forel, 1903b; Staiger, 1917 and 1919). A peculiar 
ccenobiotic association was described by Wheeler (1912a) in the case of a 
mistletoe, Phoradendron flavescens variety villosum Nuttall, which grows 
on live oaks (Quercus emoryi Porter and Coulter) in the Huachuca Mts., 
Arizona. The branches of this mistletoe are very frequently hollowed out 
for some distance by a curculionid larva; the beetle makes its exit 
through a round hole at the side of the twig and the deserted gallery is . 
then usually occupied by a colony of Crematogaster arizonensis Wheeler. 
Furthermore, the walls of these formicaries are invariably covered with 
reddish coccids, Pseudococcus phoradendri Cockerell. In the tropics of 
both hemispheres, many species of Cataulacus (Paleotropical) and Cryp- 
tocerus (Neotropical) are true wood-boring ants. Similarity in habits 
has gradually resulted in a remarkable resemblance in the shape of the 
head and the flattened body of these two genera, though they are not 
closely related to each other. 

The keenest carpenter ants, such as the holarctic Camponotus hercu- 
leanus (Linnzeus), with its various races and varieties, and the European 
C. vagus (Scopoli), frequently extend their burrows into the live, healthy 
wood of standing timber. It is, however, among the tropical and sub- 
tropical Pseudomyrminz that we find all transitional stages between the 
common wood-boring habit and the more specialized behavior of nesting 
inside living, normal organs of plants and myrmecodomatia. The 
impulse to gnaw through living vegetable tissues not only presupposes a 
greater inquisitiveness on the part of the ants, but it is undoubtedly also 
influenced by the anatomical structure and chemical composition of 
the plant, as is clearly shown by Prof. Bailey’s histological study of 
myrmecophytes (See Part V, p. 585-621).2_ From the habit of boring into 
normally existing cavities of plants it is only a step to the excavating 

1In January, 1910, I found several nests, with queens and workers, of Leptothoraza us (Nylander’ 
variety bruneus Santschi inside dead, hollowed stalks of wild roses near Algiers. comnom Nauk 
American L. curvisninovus Mayr usually nestsin hollow twigsorstalkes. 

The larve of many Hymenoptera, such as the Tenthredinide and Siricidw, most Cynipidw, and 
certain Chalcididw, are phytophagous, feeding on the living tissues of healthy, growing plants. It may 
not be so commonly known that as adults, too, some of them attark living parts of p Certain of 
the larger saw-flies are known to injure twigs of bushes by ling them with their mandibles. The 
large hornet, Vespa crabro, gnaws the new bark of trees in order to get building material for its 
nests. A number of tropical and subtropial bees and fossorial wasps are known to excavate 
galleries in the n, juicy pith of living plants. According to Brauns, this is one of the 
the behavior of certain South Afri an Xylocopa, Ceratina, and Di octus. I have observed similar 
habits in species of Allodape and Dasyprortus in the Belgien Congo. Bertoni, in P: » found Xylo- 
crabro umbrosus S-hrottky nesting in the green stalks of radish which ripens its seed t the time the 
young wasps are hatching. 
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of the pith of living ideaials which brings us then to the settling of the 
so-called myrmecodomatia. That pith-nests, such as those described 
for Endospermum formicarum Beccari by Dahl (1901) in New Guinea, 

_ have been so seldom noticed is probably merely due to a lack of proper 
investigation. 
In the following pages an attempt is made to review the various 
eases of true myrmecophytism which have thus far been recorded, as the 
pertinent observations are quite scattered in entomological and botanical 
publications. In this list the plants are arranged according to their 

_ systematic sequence. I have added a few remarks on distribution, a 
short description of the myrmecodomatia, and a record of the ants found 

therein. The available information is, however, often very scanty. So 
_ far as possible, doubtful or erroneous observations have been excluded 

or expressly questioned, while the recording authors are given in each 
case. The dates refer to the appended bibliography. 

PTERIDOPHYTA 

Polypodiacez 

A cosmopolitan family, containing some 100 genera and 2800 species. 
Polypedium Linnzus. Cosmopolitan, with about 200 species; 

some of the Oriental species are well-known myrmecophytes. 
P. sinuosum Wallich. Malay Region from Malacca to the Solomon 

Islands. Inhabited by Technomyrmezx albipes (Smith), an ubiquitous 
ant (Yapp, 1902; Ridley, 1910; Shelford, 1916); also by Iridomyrmex 
myrmecodiz Emery in Borneo (Wheeler, 1919, p. 100) and in Java 
(Miehe, 1911b), and by J. cordata (Smith) in New Guinea (Beccari, 
1884). 

P. lomarioides Kuntze. Malay Region (Yapp, 1902). 
' P. sarcopus De Vriese and Teysmann. Celebes (Yapp, 1902). 

P. imbricatum Karsten. Amboina. 
P. leiorhizon Wallich. Eastern Himalaya, Western China. 
These five species constitute the subgenus Aspidopodium Diels 

(=Myrmecophila Christ). They are epiphytic ferns, with creeping, 
semicylindric rhizomes, which are fleshy and much swollen on the 
upper side where the leaves are inserted on mammate protuberances; the 
flattened under side is pressed against the support. Originally the 
swelling is filled with an abundant aquiferous tissue, which in drying up 
causes the rhizomes to be tunnelled almost their whole length. The 
resulting cavities are, as a rule, inhabited by ants which pierce the en- 
trances (Gaebel, 1888; G. Karsten, 1895). 
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A species of Polypodium (?P. megalophyllum Desvaux =P. Schom- 
burgkianum Kuntze) of South America (Rio Negro; Rio Napo) is said to 
have rhizomes similarly swollen and occupied by ants. A Costa Rican 
species, Polypodium Brunei Werckle, possesses small bulbs, about 2 to 
2.5 cm. in diameter, fixed by short peduncles at the sides of the rhizome; 
these bulbs are hollow, provided with an orifice, and divided by parti- 
tions into four or five spacious chambers. G. Senn (1910) regards them 
as water reservoirs; whether they are occasionally inhabited by ants is 
not known. Polypodium bifrons Hooker, of Brazil, has similar swellings 
which, according to Ule (19065), act also as water reservoirs and are not 
occupied by ants. | 

Lecanopteris Blume. Malay Region. Represented by four or 
five closely allied species, all epiphytes, with swollen, tuberiform rhi- 
zomes, traversed by a system of galleries inhabited by ants. The genus 
is doubtfully distinct from Polypodium. 

L. deparioides (Cesati). Borneo (Shelford, 1916). 

L. carnosa Blume (=Polypodium patelliferum Burck). Perak, 
Borneo, the Moluccas, Philippines, Celebes, Java (Yapp, 1902; Ridley, 
1910; Shelford, 1916). Inhabited by Crematogaster yappii (Forel) and _ 
C. difformis F. Smith. Hooker believed that L. carnosa represented a 
teratological condition of Polypodium lomarioides, but this view has been 
discarded following Burck’s (1884a) observations of this plant. 

L. Curtisii Baker. Sumatra. 
L. Macleayiit Baker. Java. 
Some of the Old World epiphytic ferns of the genus Drynaria Bory 

have been improperly included among the myrmecophytes. They are 
remarkable in having, in addition to the normal, fern-like leaves, others 
which are sessile, broad, superficially divided, and pressed against the 
support and the rhizome. Humus accumulates underneath the cover of 
these appressed leaves and is soon invaded by roots. Frequently ants 
nest in this humus, but their presence there is merely accidental and I 
agree with Goebel (1888) that these cover-leaves (‘‘Nischenblitter”) 
can by no means be considered as myrmecodomatia. Drynaria Laurentit 
Christ is one of the commonest epiphytic ferns of the Congo Basin and 
shows all the peculiarities of the genus beautifully. D. quercifolia (Lin- 
nus) is abundant in the Oriental Region, from India to Polynesia. 

Pheidole javana Mayr subspecies jacobsoni Forel variety tatpingensis 
Forel was found by v. Buttel-Reepen forming small colonies in the cavi- 
ties of the irregularly thickened root of an epiphytic fern in Malacca 
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(Forel, 1913, p. 28). More details concerning this plant will probably be 
given in vy. Buttel-Reepen’s forthcoming paper on the biology of East 
Indian social insects. 

MONOCOTYLEDONEZ 

Palmez 

An abundant family in tropical and subtropical regions, especially 
in South America and the Malay Region. Approximately 170 genera, 
with 1200 species, have been described. A small number of species have 
been found associated with ants but, with the exception of certain 
Korthalsiz, they can hardly be called myrmecophytes. 
_ Korthalsia Blume. Oriental Region. With twenty species, all of 
which are rattan-palms. While the ligule of the leaf-base usually forms a 
close, tightly fitting sheath, in a few species which constitute a special 
section, this organ is dilated into a rounded or oblong, bulky sheath or 
ocrea of a stiff papery texture, frequently perforated and occupied by 
ants of the genus Camponotus. Emery has expressed the opinion that 
these Camponoti belong to a special group of the genus, adapted to 
living in the ocrea of these palms. 

K. scaphigera Martius. Malay Region (Beccari, 1884; Ridley, 
1910; Shelford, 1916). In Sumatra Beccari found the ocrea of the 
leaves perforated on the sides and inhabited by Camponotus hospes 
Emery; in Borneo a related Camponotus was found in this palm. Accord- 
ing to Ridley (1907, p. 216) the natives of the Malayan Peninsula call 
this palm ‘‘ Rotan semut” or ant-rattan. 

K. echinometra Beccari. Malay Region (Beccari, 1884; Ridley, 
1910; Shelford, 1916). The ant found in Sarawak in this palm by Bec- 
cari was Camponotus contractus Mayr, which had cut an entrance. On 
passing near the plant one may hear the ants running along the walls of 
the ocrea, which acts as a resonator. Emery (1888, p. 529, footnote) 
described C. contractus variety scortechinii from specimens taken in the 
ocrea of K. echinometra in Perak. Crematogaster difformis F. Smith had 
settled in the ocree of specimens of this palm cultivated at Buitenzorg; 
it had not pierced an orifice, as did the Camponotus mentioned above, but 
merely made its way along the slight depression near the upper margin 
of the ocrea. 

Camponotus contractus variety buttesi Forel, from Kwala Lumpur, 
Selangor (Malacca), was found in the hollow swellings of a plant called 
by the natives “Rotan udang,” in which the workers make a peculiar 
noise at night (Forel, 1902, p. 463). According to Ridley (1907, p. 216), 
this is the Malayan name of Korthalsia echinometra. 



500 Bulletin American Museum of Natural History (Vol. XLV 

K. angustifolia Blume. Malay Region. In Sumatra, Beccari found 
the ocrew pierced with a hole and inhabited by Camponotus korthalsiz 
Emery (Beccari, 1884). 

K. horrida Beccari, K. Scorlechinii Beccari, and K. cheb Beccari, 
all from the Malay Region, have a similarly constructed ocrea, with an 
orifice undoubtedly pierced by ants which have not been identified 
(Beccari, 1884). 

Calamus Linnzeus. About 150 species in the Oriental Region from 
India to tropical Australia and Polynesia; one species in tropical Africa. 

C. amplectens Beccari. Borneo. The two lower segments of the 
leaves are folded back and embrace the stem so as to enclose it, the re- 
sulting cavity being inhabited by ants (Beccari, 1884; Shelford, 1916). 

Demonorops Blume. Oriental Region. Represented by seventy 
species, all rattans. In several of them ants habitually make nests in the: 
large, stiff flower-spathes, which often quite cover the flower-panicles. 
The genus is closely allied to Calamus. 

D. Jenkinsianus Martius. Malay Region. Flower-spathes in- 
habited by a Camponotus allied to C. mitis (F. Smith) (Ridley, 1910). 

Orchidacez 

One of the largest families of plants, containing 500 genera and over 
15,000 species. Cosmopolitan, but chiefly in warm and humid regions. 
The following cases of myrmecophytism are still doubtful and need 
closer investigation. 

Diacrium Lindley. Epiphytes of the Neotropical Region; four 
species. 

D. bicornutum (Hooker), of Trinidad and Guiana, has a swollen, 
spindle-shaped stem, which is normally hollow and perhaps regularly in- 
habited by ants (Rodway, 1911, p. 111). Schlechter' claims that even 
under cultivation the pseudobulbs form at their base a slit through which 
the ants gain access into the cavity. 

Schomburgkia Lindley. Epiphytes of the Neotropical Region. 
Represented by thirteen or fourteen species, from Mexico to Guiana 
and Peru, several of which have hollow pseudobulbs. 

S. tibicinis (Bateman), in Central America (from Mexico to Vene- 
zuela), has voluminous, elongated pseudobulbs, which are hollow, with a 
smooth inner lining and usually inhabited by ants; these go and come 
through a small opening pierced at the base of the pseudobulb (Ross, 

Die Orchideen,’ (Berlin), 1915, p. 214. 
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has recorded Neoponera villosa (Fabricius) from the pseudobulbs of this 
r oe at Vera Cruz, Mexico. 
as _ Grammatophyllum Blume. Epiphytes of the Malay Region; 

or whe speciosum Blume is one of the largest orchids known; the stem 
reaches a height of 4m. and is thickened, especially towards the base; 

. a Ee ll > it shows galleries occupied by ants. 

voagheda DICOTYLEDONEZ 

Moracez 

oe ~ Cosmopolitan family, though chiefly tropical, with 70 genera and 
ea about 1000 species. The only myrmecophytic members known with 

_ certainty belong to Cecropia. Schimper has described and figured Ficus 
_ inequalis with swellings, supposed to bemyrmecodomatia, on the branches, 

a _ but Ridley (1910, p. 458) has shown that these swellings are accidental, 
- pathological productions. 
_-—- Pourouma guianensis Aublet, of South America, which is related to 
 Cecropia, according to Rettig (1904), possesses trichilia at the base of the 
____ petiole which produce food-bodies similar to the “ Millerian bodies” of 
__ Ceeropia adenopus; whether they are collected by ants is not known. 
Forel (1904b) mentions Azteca duroix Forel as having been found by Ule 

_ in the twigs of an unidentified Pourouma in Brazil. 
Cecropia Linnzus. This genus occurs throughout tropical America 

from Mexico to Brazil. There are thirty to forty species, apparently 
very few of which (subgenus Aztecopia H. v. Ihering) are myrmeco- 

_ phytes. These latter shelter nests of various species of Azteca inside 
their hollow stems and also produce food for the ants in the torm of so- 

called “Miillerian bodies.” Many other species of this dolichoderine 
genus of ants nest in various locations or even build free carton nests in 
trees. It seems, however, that the species which inhabit the Cecropiz 
are obligatory plant ants, being met with only inside these plants; 
the colonies perish when the trees die or are cut down. 

Alfaro found inside the stems of an unidentified Cecropia in Costa 
Rica the following ants: Azteca ceruleipennis Emery, A. alfaroi Emery, 
A. zanthochroa (Roger), and A. constructor Emery (Emery, 18968). 

____Ule collected in Brazil A. a!faroi subspecies cecropix Forel from another 
__ species of Cecropia (Stitz, 1913a). Warming (1894) studied in Venezuela 

a species of Cecropia which he found inhabited by Azteca instabilis (F. 

Smith). 
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Cecropia adenopus Miquel (=C. peltata Vellozo, nec Linneeus). A 

common species on the east coast of Brazil between 28° S. lat. and the 
Equator (H. v. Ihering, 1907). The best account of this celebrated 
plant is given by Wheeler (19106, pp. 305-310): 

The tree known as “imbauba” or “‘imbauva”’ is very slender and candelabra- 
shaped, growing to a height of 12-15 m. The trunk and branches afe hollow except 
at the nodes, where there are thin transverse septa. The sap is colorless, not milky 
nor rubber-containing, as stated by some authors. The crown of foliage is meagre 

and consists of large, palmately lobed leaves. At some time of its life each node bears 

a leaf, the long petiole of which has at its base a hairy cushion, known as the trichilium, 
in which the yellow Miillerian bodies are imbedded. The cavities of older and larger 
trees are almost without exception tenanted by Azteca muelleri Emery, which perforates 

the septa and thus causes all the internodal cavities to communicate with one another, 
both in the trunk and branches. The ants do not, however, live in the smallest, still . 
actively growing twigs. The just-fecundated queen enters the branches while the 
tree is still young (50 cm. to 2 m. high) at a particular point, a small depression at the 
upper end of a furrow at the top of the internode, where, as Schimper has shown, the 
wall lacks the fibrovascular bundles and is most easily perforated. Von Ihering calls 
the depression the ‘‘prostoma,”’ the perforation which is formed in it the “stoma.” 
The queen thus enters the internode by making a stoma and feeds on the tissue 
(“stomatome”’) which, according to von Thering, soon proliferates over and closes the 
opening from the inside. In the small internodal cavity the first workers, six to eight 

in number, are reared, and these restore communication with the outside world by 

again opening the stoma. 

Several females may each start a colony in one of the internodes of 
the same tree. Since later only one colony is found in a tree, v. Ihering 
supposes that the various primary colonies fuse to form one large com- 
munity, after all except one of the queens have been killed. Such a fusion 
of workers from different colonies is, however, doubted by Wheeler. 
After the single community has grown and has perforated the septa, it 
starts a spindle-shaped carton nest in the bole, a little distance above ny 
ground. 

This so-called “metropolitan nest,’’ which was Susiaeeds by von Ihering, re- 

sembles the carton nests built by other species of the genus on the branches of Cecropia 

and other trees. Where the nest occurs the bole of the Cecropia presents a spindle- 
shaped enlargement, which von Ihering regards as a gall—“the largest known gall,” 

but his figures and several of these nests recently acquired by the American Museum 
of Natural History prove conclusively that such an interpretation is erroneous. The 

wall of the hollow trunk where it encloses the nest, shows no structural modification 
except a bending outward of the woody fibers. About half the thickness of this wall 
is gnawed away by the ants from the inside, leaving a thin zone encircling the trunk, 

which naturally bulges out under the weight of the superposed trunk and crown of 
foliage. As there is no hypertrophy of the tissues in the spindle-shaped deformation, 

the term gall, as applied to a structure of such simple mechanical origin, is a mis- 
nomer. When the metropolitan nest is established the ants make a large entrance in 
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the adjacent wall of the trunk and through this and the other openings in the branches 
pass to and from the foliage (Wheeler). 

_ ~~ Maregravius in 1648 (p. 91)! first mentions the constant occurrence 
a of ants in the cavities of the stem of a Cecropia. Belt (1874, p. 222) leads 
the series of modern writers with his studies of Nicaraguan Cecropiz. 

_ _ Inhis opinion the ants protect the tree; he found the stems of Cecropiz 
_ inhabited by three species of ants and also by coccids attended by these 

__ insects. Fritz Miiller (1876 and 1880) described the origin of the colonies 
= of Azteca in Cecropia adenopus in Southern Brazil and called attention to 
the oval depression or prostoma by which the ants always enter the hol- 

low internodes. He also discovered the food-bodies produced between 
the hairs of the trichilium at the base of the petiole and saw that the ants 
‘earried them off to their abodes. Schimper’s (1888) careful investiga- 
tions brought to light additional facts; he proposed the term “ Miillerian 
bodies”’ for the food-bodies produced by the trichilium. They are white, 
pear-shaped or oval bodies composed of cells rich in proteids and fatty 
oils, so they can not be regarded as excreta. Since they are of no use to 
the plant save to attract ants, Schimper believes that they were origi- 
nally mucus- or resin-glands which have become highly modified through 
Japtation to the ants. A similar adaptation is found, he thinks, in the 

prostoma and the peculiar structure of the stem at that particular spot 
where only soft parenchym and mucus-vessels are present. Both F. 
Miiller and Schimper consider the leaf-cutting ants (Attini) the chief 
enemies of the Cecropia against which the protection by A2teca is devised. 
These authors call the ant which they observed on C. adenopus, “ Azteca 
instabilis,” but, as shown by Emery, this is A. muelleri Emery and not 
Smith’s A. instabilis. Later observers, such as Ule (1897, 1905b, 1906b), 
Rettig (1904), H. v. Ihering (1907), K. Fiebrig (1909), and Wheeler 
(1908a, 1913), have offered many objections to the Belt-Schimper hypo- 
thesis of symbiosis between Azteca and Cecropia adenopus. Among other 
points, it is very doubtful whether the leaves of Cecropia are particularly 
attractive to leaf-cutting ants; moreover, the foliage of older trees which 
are occupied by Azteca is often much eaten by sloths, caterpillars, and 
other insects. Rettig calls attention to the presence on the leaves of 
Cecropia adenopus of bead-like glands containing proteids and fatty oils 
and which are also collected and used as food by the ants. 

H. v. Ihering found Azteca nigella Emery nesting in the internodes 
of younger plants, 2 to 3 m. high, while older plants with a “metropolitan 

‘John Ray (1688, p. 1373) reproduces Marcgravius’ observations. 



504 Bulletin American Museum of Natural History (Vol. XLV 

nest” in a spindle-shaped swelling of the bole were inhabited exclusively 
by A. muelleri Emery; he believes that this is a case of dimorphism 
between the younger and older generations of workers in the same colony. 
He has, however, not given any conclusive evidence that such is the 
case, since he has not observed transitional colonies of these two forms." 
H. v. Ihering also found A. lanuginosa Emery in Cecropia adenopus; 
he mentions the frequent occurrence of coccids (Lachnodiella cecropiz 
H. v. Thering) in the nests. In his opinion, the main food of the adult 
ants consists in the soft pith-parenchyma of the upper, still growing 
internodes, also in the Miillerian bodies. He was unable to find how the 
larve are fed. 

Fiebrig’s (1909) observations were made in Paraguay on what he 
calls ‘‘Cecropia peltata L.,’’ but what is evidently not the Central Ameri- 
can C, peltata but C. adenopus of Brazil.2. The internodes were practically 
always inhabited by Azteca alfaroi variety mixta Forel. The ants go 
only short distances from their exit holes, unless disturbed, when they 
become very aggressive. Fiebrig thinks that the main food of the 
ants is the Miillerian bodies, on which the larve are probably fed ex- 
clusively, while the workers may also eat soft pith tissues and feed on 
the sweet fruits of the tree. There is little doubt that A. alfarot is 
wholly vegetarian, while most other species of Azteca are carnivorous. 
In Paraguay the internodes of Cecropia are very often invaded by 
caterpillars (Heliothis species). The very young larve of this moth 
were repeatedly observed in internodes where a queen ant had just 
started a new colony; later on the caterpillars crowd the ants out and 
finally occupy the entire branch and destroy even the septa. 

Wheeler has called attention to the occurrence in Cuba and Porto 
Rico of species of Cecropia fully equipped with prostoma and Miillerian 
bodies, though never tenanted by Azteca, since this genus of ants is 
lacking on all the larger Antilles. 

Cecropia lyratiloba Miquel. Under this name a swamp Cecropia of 
southern Brazil was studied by H. v. Ihering (1907). It possesses the 
same so-called myrmecophilous structures as C. adenopus and is also 
inhabited by a species of Azteca. 

Cecropia sciadophylla Martius. Brazil. Inhabited by Azteca 
emeryi Forel (Ule). 

*Emery (1912, ‘Gen. Insect., Dolichoderine,’ p. 34) still regards nigella as a distinct variety of A. 

, *Chodat and Vischer (1920, p. 235) assert that A. adenopus is the only species of the genus found in 
araguay. 
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. Polygonacese 

7 cosmopolitan family of 800 species, belonging to 34 genera. The 
~ myrmecop tic forms are trees or bushes of South and Central America. 

 ‘Triplaris C. A. Meyer. Tropical South and Central America. Re- 
c " aeented by ten species, all of which have apparently hollow internodes, 
but the branches are not inflated, though they are usually inhabited by 

Pee ants.! Tt has been claimed that in some cases the entrance to the cavity 

segs © Rmery (1894a) described Pseudomyrma arboris-sanctz from Bolivia, 

___ in stems of a Triplaris (collected by Balzan); Ule found Pseudomyrma 
___—s sericea variety rubiginosa Stitz (Stitz, 1913a) inside the stems of an un- 

identified Triplaris of Brazil. 
Of his Pseudomyrma arboris-sancte subspecies cuabionie, Forel 
(1004, pp. 39-40) has this to say: 

I discovered this race in March 1896 at Dibulla, at the foot of the Sierra Nevada 
de Sta-Marta, Columbia, in the following manner. Having laid my hand on the 

_ trunk of a young, green tree, about 4 meters high, and with large leaves, I was stung, 
and discovered on the trunk this Pseudomyrma, the cause of the sting. Noting the 
agressive behavior of these ants, I suspected a symbiotic relation between the tree and 
them, for other Pseudomyrmz which run on trees take to flight instead of attacking. 

Finding, however, no dry branch and no aperture, I was at first puzzled. On noticing 
_ some passing Indians, I had the tree cut down with their machetes. I then broke the 

flexible, fresh branches of the tree and found them all provided with a very narrow 
pith channel. These channels constituted, from one end to the other of all branches 
and twigs of the tree, the nest of the Pseudomyrmz, which were occupying them in a 
file, with their males, their larve, and their nymphs, having just room to cross over 
one another notwithstanding the slenderness of their body. This curious habitation 
perplexed me much and I was wondering where the female foundress of the formicary 
might have entered this perfectly green tree, without any dry branch and apparently 

Pao of the earliest records Sap ree ne er eb pear is that by oe (1849, pp. 262-263 
This publication nl not yrmecologists, I hav reprodu ‘Weddell’ 

etie ae nt elng aces description ona an any which has eoobber tn been iced] Wedde i's 
subsequent authors Capers papel mate a Pseudomyrma and perhaps the one known as P. arboris- 

“Le trone, les branches et mine lo les plus petite rassen cmap des x den expices de ce genre sont fistuleux et 
lorsqu "elle est excitée, une odeur 

oy Brees comparable a celle pom lent les sees aisce i l'on vient accidentellement A 
trone d'un Triplaris et surtout A lui imprimer un choc, on voit les fourmis surgir centaines 

Saeaere par de petits canaux qui font comsmnuniquer avec l'extérieur son ¢ médullaire, 
au 

plus douloureuse en ap ty les piqdres d’aucun autre insecte que fe connaisse. 
chose ue, A quelque ue de leur vie que l'on examine les Triplaris dans 

leurs foréts, on soit toujours sar d'y rencontrer ces fourmis. I) eat encore bien curieux que, dans les 
Ruprechtia que quelques auteurs réunissent encore aux Triplaris, on n'en trouve jamais. 

Je ne crois pas que cet insecte ait été observé dans d'autres conditions que celles que j'ai notées; 
po boede depeche particuliérement adaptée a son genre de vie. J'ai eu occasion de l'examiner et méme 

atteintes dans bien des parties du Brésil, en Bolivie et au Pérou; et partout il m'a paru 
identique ntique, Uh plunour v ont signalé une partie des faits dont il vient d'étre questicn, et ils 

la fourmi du T'ré, yi an pare te cag de Latreille; mais je ne sache yas qu'cn lui ait 
ophaoe celui de Murmica triplarina. Elle est ordinaire- 

ment d‘un brun clair. Sa longueur est de 6 millimétres, et sa largeur de 1 millimétre; I’ atdomen 
est cylindrique et un peu attenué whe gt AAs geeees Soe apdin pop or gh 
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without any exit hole. After long, unsuccessful investigation of ‘all the branches, I 

inspected the lower portion of the trunk and finally discovered there the remains of an 
early branchlet, dried and broken off, but with a pith cavity communicating with the 

central cavity of the very trunk. It is by this old branch that the Pseudomyrmex 
came and went. 

Warming (1894) has published some interesting information on a 
Triplaris of Venezuela, which he doubtfully identifies as 7’. americana. 
The ants found in this plant belonged to a species of Pseudomyrma which 
he calls ‘‘P. mordax Meinert, ’’ a name not backed by any description 
in the literature. 

T. americana Linneus. South America. The earliest accurate 
account of myrmecophilism in the genus T’riplaris was published, it 
appears, by Robert Schomburgk (1838, pp. 264-267) for the species 
under discussion. After a description of this tree, which he found com- 
mon on the sandy banks of the inland rivers in Guiana, and often over- 
towering the other vegetation, he continues: 

The uncautious botanist, who, allured by the deceptive appearance, should 
approach the tree to pluck the blossoms, would bitterly rue his attempt. The trunk 
and branches of the tree are hollow, like those of the trumpet tree (Cecropia), and 

provided with partitions, which answer to the position of the leaves on the outside. 

These hollows are inhabited by a light brownish ant, about two- to three-tenths of an 
inch long, which inflicts the most painful bites. Its antennw are placed near the 

middle of the anterior portion of the head; mandibles triangular; peduncle of the 
abdomen with two rings; the anus hairy and provided with a sting or piercer. They 

fall upon their prey with the greatest virulence, and insert their mandibles almost 
instantly, as soon as they come in contact with any soft substance, emitting a whitish 

fluid; their bite causes swelling and itching for several days. If they find themselves 
captured, they attack and kill one another like the scorpions. The Arawak Indians 

call the tree Jacuna, and the ant Jacuna sae; the Warrows Epouahari, the literal 
translation being ant tree; the Caribis Itassi; the colonists, from its growth, “long 

John.” 

Richard Schomburgk (1848, II, pp. 449-450) also records his pain- 
ful experience with the same tree, which he found growing on the banks 
of the Barima and Barama Rivers, British Guiana. 

Penzig found the caulinary cavities of 7. americana, cultivated at 
Buitenzorg, Java, occupied by Dolichoderus bituberculatus (Morteo, 1904). 

T. Cumingiana Fischer and Meyer. Central America. Wheeler 
(1913) observed this species in Panama and writes about it as follows: 

These trees were 15 to 20 ft. high, with very slender trunk, smooth, light gray 

bark, and long, narrow, lanceolate leaves. When the trunk was cut down and split 
longitudinally, it was seen to have a very slender cavity in the centre and extending 
its full length, and communicating with a similar slender cavity in the centre of each 

branch. ‘This continuous system of cavities communicated with the surface by 
numerous slender galleries, excavated by the ants, and ‘terminating in small round 

orifices, which served as exits and entrances. 
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el 

mis: Each tree was occupied by a single large colony of Pseudomyrma 

arboris-sancte Emery. Wheeler adds: ‘‘as the Triplaris trees were 
isolated and as their bases must stand in the water during the rainy 

_ season, it is difficult to understand how the ants manage to exist, unless 
_ they remain rather dormant this season or find some hitherto unknown 
_ food supply on the foliage.” Recent, unpublished observations of Prof. 

1. W. Bailey on 7. surinamensis, in British Guiana, however, show that 
the eavities of Triplaris contain great numbers of coccids from which 
the Pseudomyrmz obtain atleast much of their food. 
____-*T. caracasana Chamisso and Schlechtendal. Venezuela. Trunk 
_ inhabited by ants (Karsten in Huth, 1887). Schimper (1888) examined 
branches sent to him by Ernst and curiously enough states that they 

___ Presented no adaptations to ants: ‘the branches possess an inner cavity 
which is only 5-8 mm. wide and interrupted by diaphragms; round 
apertures, pierced by the ants, lead into the cavity.”’ He does not 
believe that there is any true symbiosis in this case. 

T. nolitangere Weddell. Brazil. Stem inhabited by ants (Huth, 

1. surinamensis Chamisso and Schlechtendal. Brazil, Guiana. 
‘Myrmecophytic (Spruce, 1908). 

T. Macombii Don. Smith. Guatemala. Wheeler (1913) says: 
This is a larger tree (than 7’. Cumingiana), often attaining a height of 30 to 40 

ft., with more diffuse branches and large, coarse, ovate leaves. Early in January it 
began to put forth bunches of long, yellowish flower-spikes, which were covered with 
a deciduous sheath. The branches have much larger cavities than in 7. Cumingiana 
and the septa at the nodes are not broken through. On examining the surfaces of the 
branches, each internode is seen to be surrounded near its distal end by a circle of 
lenticels, and one of these, for some unknown reason, often becomes considerably en- 

larged and bears a long slit-shaped impression. It is in this impression that the queen 
ant makes the circular perforation that permits her to enter and take possession of 
the internodal cavity. 

The same observer found the cavities of this species occupied by 
several species of ants belonging to the genera Crematogaster, Pheidole, 
Tapinoma, and Iridomyrmex, but two species were especially common, a 
small, black, narrow-headed Azteca and the black Pseudomyrma sericea 

_ Mayr. None of these, however, are obligatory plant ants. 
T. Schomburgkiana Bentham. Brazil. Inhabited by ants (Spruce, 

1908). Ule (1917) found in this species Pseudomyrma dendroica Forel 
and P. triplaris Forel. 

Pseudomyrma dendroica was originally described from specimens 
found by A. Geeldi in the pith channel of young, unidentified Triplaris 
on the Rio Purus, Brazil. Some of these plants having been introduced 
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into the Botanical Garden at Par&, Geeldi observed that this ant soon 
invaded one the T'riplaris of the Garden which thus far had not been 
inhabited (Forel, 1904, p. 41). 

Ruprechtia C. A. Meyer. Tropical and subtropical South America. 
There are twenty species, most of which are said to possess solid 
branches; the following is perhaps an exception. 

R. Jamesoni Meisner. Brazil. The stem and branches are hollow 
and inhabited by ants (Spruce, 1908). 

Symmeria Bentham. This genus contains two species; one has 
been described from Senegambia; the other, S. paniculata Bentham, 
according to Spruce (1908), is an ant plant; it occurs in Guiana, northern 
Brazil, and curiously enough also in Sierra Leone. 

Coccoloba Jacquin (including Campderia Bentham). Tropical 
and subtropical America. A large genus, with about 125 species; only 
one of them has been mentioned as a myrmecophyte, but the others 
should also be studied in this respect. The common sea-side grape, 
Coccoloba uvifera Linnzeus, in Porto Rico, sometimes has ants nesting 
in some of the internodes; but these are facultative forms, such as 
Camponotus sexguttatus (Fabricius), more common elsewhere. This 
species, at least, cannot be regarded as a myrmecophyte (Wheeler, 1908a, 
p. 157). 

C. parimensis Bentham. British Guiana, Brazil. The stem and 
branches are hollow, but not inflated, and are inhabited by ants (Spruce, 
1908). 

Myristicacese 

A small, exclusively tropical family, which, according to Warburg’s 
monograph (1897), contains 15 genera with about 240 species. 

Myristica Linnwus. Indomalayan Region; eighty species. In two 
related species from New Guinea, the internodes are in places swollen 
and hollow; these swellings are irregularly scattered along the branches, 
and their inner cavities do not communicate with one another; they are 
inhabited by ants, which pierce the entrances, often slit-like and placed 
on the side facing the leaf of the lower node. Warburg (1897), 
who has studied their histology, concludes that these swellings are prob- 
ably not hereditary, but produced by the irritation of the ants; he 
considers them true ant galls, not myrmecodomatia. There is, however, 
no experimental proof that ants can produce such swellings. 

M. subalulata Miquel (=M. myrmecophila Beccari). This species 
has been studied by Beccari (1884) and Warburg (1892; 1897); the 
latter figures (1897, Pl. x1) coccids on the inner walls of the swellings. 
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_ Mvhélerophylla K. Schumann. Swellings on the branches inhabited 
so ants (Schumann, 1890; Warburg, 1897). 
pt —M.z euryocarpa Warburg, of New Guinea, is perhaps also inhabited 

ae Iti is still somewhat doubtful whether these Myristice are true 

& a Monimiacew 
rc - ‘Tropical regions of both hemispheres. Represented by 250 species, 
—_ belong to 30 genera. 
_.. Kibara Endlicher. Eastern India, Malay Archipelago. With 
a about 14 species. 
___—_—C&K.. formicarum Beccari. New Guinea. The branches are hollow and 
ipehs swollen at the internodes just beneath the insertion of the leaves; ie 

live inside together with coccids (Beccari, 1877, ‘Malesia,’. I, pt. 
pp. 189-192). 

_Anthobembix Perkins. New Guinea. Contains two species, one 
ot which i is a myrmecophyte. © 

_ -—sOA«.: hospitans (Beccari) (=Kibara hospitans Beccari). Branches 
¥ Pibahaped below the nodes; these swellings hollow, pierced with 

_ apertures and inhabited by ants (Iridomyrmex scrutator Smith) together 
___with coccids (Myzolecanium kibare Targioni) (Beccari, 1877, loc. cit.). 

Lauraces 

z _ Tropical and subtropical regions of both pemmiepheres. Includes 
-_-- 1100 species, belonging to 48 genera. 

_ Pleurothyrium Nees. Brazil, Peru. There are five species, of which 
the following three have swollen, fistulose branches and probably are 
myrmecophytes (Mez, 1888 and 1889; K. Schumann, 1888). 

P. cuneifolium Nees. Peru, Brazil. Pceppig has mentioned the 
occurrence of ants on this plant: “in ramulis revera fistulosis degunt 
formicarum agmina pessime pungentia.”’ Slits, 1 to 2 mm. wide, serve 
as entrances to the cavities (Mez, 1889, p. 471). 

P. Peppigii Nees. Peru. 
P. chrysophyllum Nees. Peru. 
Ocotea Aublet. Tropics of both hemispheres. About 200 species, 

some of which have pouches or bull#, more or less pronounced, placed 
in the axils of the side-veins and projecting towards the upper side of the 
leaf; such species are O. phillyrwoides (Nees) of Brazil, O. Mandonii Mez 
of Bolivia, 0. Bernouilliana Mez of Guatemala, and O. bullaia E. Meyer 
of the coastal region of Cape Colony and Natal. In the last-named 
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species the pouches are large pits with ciliolate orifices on the under side 
in the axils of the lowest one or two pairs of nerves, the pits corre- 
sponding to large hollow tubercles on the upper side. Whether these 
pouches are merely acarodomatia or occasionally settled by ants is not 
known. 

Nepenthacez . 

Oriental Region, the Seychelles, and Madagascar. Only one genus, 
Nepenthes Linnzeus, with some 60 species, one of which has been recorded 
as myrmecophytic, but the case needs further investigation. 

N. bicalearata Hooker fil. Borneo. The petiole of the pitcher- 
shaped leaves is curled up and, in the curled part, swollen and hollow. 
According to Shelford (1916), there is no evidence that this cavity is 
inhabited by ants; while Beccari (1884) saw an opening leading inside 
and apparently found ants in the swelling. 

Rosacesz 

Cosmopolitan. Includes 1700 species, belonging to 102 genera. 
Hirtella Linneus. Tropical America, with forty species; one species 

occurs in Madagascar. Myrmecophytism seems to be exceptional in 
this genus, as is also the case in Cola and Randia. 

H. physophora Martius. The cordate leaves have at the base of the 
blade a pair of compresso-globose sacs inhabited by ants (Spruce, 1908). 

Leguminosx# 

Cosmopolitan, with 12,000 species and 530 genera. This and the 
Composit are the largest families of plants. 

Acacia Willdenow. Tropical and subtropical regions of both 
hemispheres. There are over 600 species. 

The so-called bull’s-horn acacias of Mexico, Central America, and 
Cuba are apparently true myrmecophytes; their stipular thorns are 
much enlarged and flattened or inflated; they are usually hollowed out 
by ants, which pierce an entrance below the tip of the thorn, more rarely 
near its base, and establish their nests inside; furthermore, the young 
leaves bear at the tips of their pinne, minute, bright yellow food-bodies 
(Beltian bodies)! which are eagerly collected by the ants and carried 
inside the thorns. These plants all grow in dry or semi-desert regions 
under conditions very different from those of other myrmecophytes. 

1Meneghini and Savi (1844), Fr. Darwin (1877), and A. F. W. Schimper (1888), who have 
the inner structure and development of these Beltian bodies, all agree that they are homolcgues of 
glandular serrations which frequently occur on the margins of young leaves. Such glands 
mucus or resin and, as a rule, disappear at an early stage; while in the ant acacias they increase con- 
siderably, are filled with proteins and fats and, when not removed by the ants, finally drop off. 
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a ~ One of of the Mexican species was figured and described by Francisco 
2 idienos 3 in 1651 (p. 86, Cap. LIII) as Arbor cornigera or the Huitz- 

- mamaxalli (“forked-thorn”) of the Aztecs. In accordance with the 
__ ideas of his time, Hernandez believed that the thorns themselves gener- 
__ ated the ants: “generantur preterea intra corniculas formic quedam 
___ tenues fulvzeque et nigricantes.”” Linneus’ Acacia cornigera, however, is 
__ an altogether different plant and was described from a cultivated speci- 
__- men growing in the garden of George Clifford, between Haarlem and 
____ Leyden, Holland; its origin is unknown. In fact, until quite recently, 
such confusion existed in the classification of bull’s-horn acacias that it is 
almost impossible to recognize the species on which ecological observa- 

____ tions have been published by Belt (1874), Beccari (1884), Wheeler (1913), 
_  Wasmann (1915a), and others. 

s ‘HH. Schenck (1913, 1914) and W. E. Safford (1910, 1914, 1915) have 
_ shown thatthe bull’s-horn acacias contain a number of more or less re- 

_ lated forms which are probably only partly known; twenty-seven species 
have thus far been described. It must be expected that these numerous 
allied forms, which often differ markedly in size and shape of their thorns, 
will be found to harbor a corresponding variety of guest ants. 

_ Owing to the uncertainty of identification of the plants studied by vari- 
ous authors, the following list of ants will merely give a general hint as to 
the species which may be expected in these plants. 

2 It may be of interest to note that some bull’s-horn acacias have been 
___ eultivated in hothouses in Europe (Commelin; Linnzus; Beccari) and 

in certain botanical gardens of the tropics (in Java, Raciborski; in 
Ceylon, Ridley; in Gaboon and Cameroon, H. Schenck; also in Cuba, 
according to Wheeler). The thorns are then swollen and hollow, as on the 

_ wild-growing plants, but are not attacked by ants.’ Raciborski (1900) 
_ remarks that the food-bodies of such acacias are not collected by the ants 

in Java and that this is true also for the Miillerian bodies of the Cecropiz 
which he saw cultivated at Buitenzorg. 

Belt (1874), in Nicaragua, found in the thorns of his “‘ Acacia corni- 
gera”’ specimens of Pseudomyrma gracilis (Fabricius), = P. bicolor Smith, 
and more rarely of a Crematogaster. Emery (1890 and 1891) has given a 
long list of ants found by Alfaro in the thorns of unidentified Costa 
Rican acacias; only three of these, however, Pseudomyrma baits Emery, 

'Dr. W. E. Sofiord ba: « we reg lorms me that a number of bull’s-horn acacias are now being cultivated 
eee oS oeingen. D.C. In each case the swollen thorns have maintained their char- 

in spite of the absence of ants. Prof. Wheeler saw two Central American bull’s-horn 
ore wowise in the Botanical Garden of Port of Spain, Trinidad. All their thorns were inhabited by 

ates po Be which even enveloped some of the thorns with carton. The ants were 
numerous 
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P. spinicola Emery, and P. nigrocincta Emery, he considers obligatory 
acacia ants': “these species occur only on‘acacias, while other species 
of the same genus burrow their nests in wood; all three pierce the thorns 
close to the tip, when they are still young and soft, as Belt describes it; 
never was more than one of these three species found on a single tree 
and in each case the ant inhabited all the thorns on the living branches 
of the acacia.’”’ When the branches die, these Pseudomyrme leave the 
thorns, which are then occupied by many other ants: Pseudomyrma 
gracilis variety mexicana Roger, P. subtilissima Emery, P. nigropilosa 
Emery, P. kiinckeli Emery, Crematogaster brevispinosa Mayr, Cryptocerus 
minutus (Fabricius), Camponotus rectangularis Emery, and others; some 
of these species may occasionally invade young thorns of living 
branches, but, as they often occur elsewhere, they must be designated 
as facultative guests of the plant. 

Wheeler (1913) found Pseudomyrma spinicola Emery on “Acacia 
sphzxrocephala”’ in Panama, and P. belti Emery with its subspecies ful- 
vescens Emery on “A. cornigera”’ and “A. Hindsii” in Guatemala. Dr. 
P. P. Calvert, moreover, sent him P. belti and P. nigrocincta taken from 
acacia thorns in Costa Rica. Wheeler agrees with Emery that these 
four forms are, so far as known, the only obligatory acacia ants of Central 
América; among the facultative acacia ants he mentions Camponotus 
planatus Roger, Pseudomyrma gracilis (Fabricius), and Solenopsis species, 
taken by him in Guatemala; also Pseudomyrma nigropilosa Emery found 
by Calvert in Costa Rica. 

Wasmann (1915a) described Pseudomyrma wasmanni Whadiee'= 
P. canescens Wasmann, nec Smith, from the swollen thorns of “ Acacia 
sphzrocephala”’ collected at Tampico, Mexico. 

South American ant acacias are thus far known from Paraguay only. 
J. Bohls collected there in woody, expanded thorns of an unidentified 
acacia eleven species of ants: Pseudomyrma acanthobia Emery and 
variety fuscata Emery, Cryptocerus pilosus Emery, C. bohlsi Emery, C. 
peltatus Emery, C. quadratus Mayr, C. pallens Klug, C. pusillus Klug, 
C. grandinosus F. Smith, Crematogaster brevispinosa Mayr, and Myrme- 
lachista nodifera variety flavicornis Emery. In his report of this collec- 
tion Emery (1896a) remarks: “I have found most of the thorns (sent by 
Bohls) which still contained ants, inhabited by Pseudomyrma, which had 
its narrow galleries burrowed in the wood. The large Cryptocerus had 
completely hollowed otit the thorns occupied by them. The openings 

asi” terms “ obligatory” and “facultative” as applied to acacia ants were proposed by Wheeler 
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of the Pseudomyrma nests were placed not far from the tip, those of the 
other species pierced at various levels, often also several on one thorn.” 
The only other observations on these interesting plants were made by 

=. Fiebrig (1909), who studied Acacia cavenia Hooker and Arnott in the 

__ Chaco of northern Paraguay; the thorns of this species are very large, 
90 mm. long and 8 mm. wide, and usually inhabited by Pseudomyrma . 
__ fiebrigi Forel; normal thorns are filled with pith; in those occupied by 
ants that substance is more or less removed and an opening is found be- 
a low the tip. Frequently, however, the pith is destroyed by a caterpillar 
oo which pupates inside, the moth escaping through a hole near the point 
Pe. of the thorn. Fiebrig believes that the ants appropriate these excavated 
a thorns, using apertures made by the moth. According to Chodat and 
___ Carisso (1920), the swelling of the thorns of A. cavenia is due to the sting 
___ of an insect, the gall thus produced being eventually settled by ants, 
after its maker has left it. I cannot agree with this explanation. 
____ In a foregoing chapter (p. 372) I have discussed the so-called ant 
-_ acacias of East and South Africa and have given my reason for not re- 

garding them as true myrmecophytes. In their case, the swellings of the 
thorns are typical insect galls, probably produced by a lepidopterous 
larva. When the gall maker has left, the empty shelters may be invaded 

___ by various ants, even before they are completely dry, thus simulating 
| mayemhccodomatin. 

_ Selerolobium Vogel. Tropical South America. Containing twelve 
species. 

_ Only one of the species, S. odoratissimum Spruce, of Brazil (Rio 
Negro), is said to be myrmecophilous; its leaves have a large sac, fur- 
rowed along the upper face and extending upward from the knee of the 
petiole to the base of the second pair of leaflets (Spruce, 1908). It is 

_ possible that this pouch is merely an insect gall which, when empty, be- 
comes settled by ants. 

) Humboldtia Vahl (= Baischia Vahl). Ceylon and British India. 
Represented by four species, one of which is myrmecophilous. 

_ H. laurifolia Vahl. India. The swollen internodes are occupied by 
ants (Bower, 1886 and 1887; Schimper, 1903; Morteo, 1904; Ridley, 
1910). Figured by Taubert, 1894, in Engler and Prantl, ‘Die Natiirl. 
Pflanzenfam.,’ III, pt. 3, p. 143, fig. 80, and by A. F. W. Schimper, 
1903, ‘Plant Geography,’ p. 147, fig. 83; this figure is also copied by 
Escherich (19066) and Wheeler (1910b). 

Escherich (19lla, pp. 46-47) re-examined H. laurifolia in the 
Botanical Garden at Peradeniya, Ceylon. He found that only compara- 
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tively few of the swollen internodes (at most 20 per cent in the Garden, 
as contrasted with 50 per cent in the wild state, according to Green) 
contained a number of species of ants that are also found nesting in other 
locations (T'echnomyrmex, Tapinoma, Monomorium, Crematogaster, ete.). 
Since the ants are not in the least aggressive and, furthermore, often keep 
coccids inside the domatia, he concludes that they are decidedly noxious 
to the plant, the more so since they frequently attract woodpeckers which 
damage the branches in order to feed on them and their brood. 

Schotia Jacquin (= Theodora Medikus). Tropical Africa. There 
are twelve species, one of them possibly myrmecophytic. 

S. africana (Baillon) (=S. humboldtioides Oliver). Cameroon, 
Spanish Guinea, Gaboon. The young branches often have swollen and 
hollow internodes settled by ants. There is still a possibility that these 
enlargements are mere insect galls, which are invaded by ants after 
being left by their makers (see above, p. 409). 

Tachigalia Aublet (=Cubzxa Schreber; Tachia Persoon). South 
America. Includes six species, all of which have inflated petioles in- 
habited by ants. Pseudomyrma picta Stitz and Azteca brevicornis (Mayr) 
were found in Tachigalia by Ule in Brazil (Stitz, 1913a). 

T. caripes Spruce. Brazil. The trigonous petioles are mostly di- 
lated at the base into a fusiform sac tenanted by ants (Spruce, 1908). 

T. ptychophysca Spruce. Brazil. Like the preceding (Spruce, 1908). 
T. formicarum Harms. Eastern Peru. The petiole is swollen and 

inhabited by Pseudomyrma (Ule, 1908). 
Platymiscium Vogel. South America. Contains fifteen species. 
The stem is hollowed and inhabited by ants, and even sometimes 

dilated at the nodes (Spruce, 1908). 

Meliacesz 

Tropical and subtropical regions of the globe. Has 42 genera, with 
about 700 species. . 

Chisocheton Blume. Indomalayan Region. About thirty species. 
C. pachyrhachis Harms. New Guinea. A tree with the nodes of the 

branches and the base of the petiole swollen and hollow; several aper- 
tures leading into the cavity (K. Schumann and K. Lauterbach, 1901, 
p. 382). 

Aphanamixis Blume. Indomalayan Region. Includes eleven species. 
A. myrmecophila (Warburg) (=Amoora myrmecophila Warburg). 

New Guinea. The branches are often swollen and excavated, even the 
younger upper portions, the growing extremity narrowing very abruptly; 
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several apertures lead inside the irregular cavities, which have smooth, 
brown walls; the swellings are inhabited by ants (Warburg, 1894, pp. 

gd Euphorbiacezw 

ae A large, cosmopolitan family, with 4500 species, belonging to about 

s Endospermum Bentham. Indomalayan Region to New Guinea. 

____ Ineludes twelve species, two of which are to all appearances true myrme- 

_ E. moluccanum (Teysmann and Binnendijk). Amboina, Moluccas, 
_ Celebes. There is a question whether this species is myrmecophytic. 
According to Beccari, this is the plant figured by Rumphius (1741, I, 
pp. 257-259, Pl. uxxxv) as “ Arbor Regis’”’.' In the latter’s description, 
however, a confusion may have been made between several plants; so 
that it is by no means sure that the following remarks concerning the 
myrmecodomatia of his Arbor Regis apply to E. moluccanum: 

_ Truncus, omnesque crassi rami nullo constant corde, sed excavati sunt, ejusque 
loco referti sunt plurimis magnis et nigricantibus formicis, que in una alterave parte 
truncum perforant, et fenestras quasi formant, perambulantes illum usque ad 

ramorum extremum tanquam murum concavum, ita ut hee arbor solo ex cortice 
suum hauriat nutrimentum, tenuiores vero rami medullam gerunt, qualem Sambucus 
habet. Si quidam amputetur ramus, formic he magna vi ac celeritate excurrunt, 
mox circumstantes invadentes homines ac mordentes tanto impetu, ut periculosum 
valde sit huic accedere arbori, immo totum circa hance solum mordentibus hisce 
animalibus, repletur, que adpropinquantium etiam pedes infestant. Observavi 
autem Indos non ita horum morsus presentire per duram ipsorum cutim, ac nos, unde 
et intrepide ad illam accedunt arborem. 

The relations of EZ. moluccanum to ants have apparently not been 
studied in the field since Rumphius’ time. | 

E. formicarum Beecari. New Guinea, Bismarck Archipelago. In 
New Guinea, according to Beccari (1884), the branches are normally 
swollen and hollow toward their extremity; he found them inhabited by 
Camponotus angulatus Smith, which had apparently pierced the entrances 
to the cavities. Dahl (1901) describes this plant in the Bismarck Archi- 
pelago as having normal branches, filled with pith which is partly ex- 
cavated by ants, Camponotus (Colobopsis) quadriceps (Smith). 

Macaranga DuPétit-Thouars. Tropical and subtropical regions of 
the Old World. About 170 species, a number of which are myrmecophy- 
tic. 

‘Merrill (1917) admits the correctness of Beccari's reduction of Rumphius’ “ Arbor Regis"’ to B. 
moluccanum. c 
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Donisthorpe (1917) described Dolichoderus (Hypoclinea) crawleyi 
from Singapore, “associated with species of Lecanium (coccids) in hol- 
low stems of Macaranga.’’ Wheeler (1919, p. 77) also mentions Crema- 
togaster (Decacrema) decamera (Forel) “from Macaranga with slightly 
trifid leaves” at Kuching, Borneo. 

M. hypoleuca (Reichenbach fil. and Zollinger). Malay ‘Puiltleette’ 
Sumatra, Borneo. Inhabited by forms of Crematogaster re 
borneensis (Ern. André) (Viehmeyer, 1916). 

M. caladifolia Beccari. Borneo (Beccari, 1884). 
M. formicarum Pax and O. Hoffmann. Borneo. A low tree with 

thick, hollow branches which are pierced with an entrance and inhabited 
by ants (Pax, 1914). 

In these three species ants live within the hollow, slightly swollen 
stem and branches, and also underneath the lanceolate, erect, persistent 
bud-bracts in the axils of the leaves; food-bodies, white and globular, 
are scattered on the back of the young leaves between the raised veins. 
The food globules are most plentiful in plants not settled by ants, and 
have been seen carried about between the mandibles of these insects 
(Beccari, 1884; Ridley, 1910; Pax, 1914; Shelford, 1916). 

M. triloba (Reinwardt). Malay Peninsula and Archipelago. 
M. Griffithiana Mueller. Malay Peninsula. 
M. Hulletii King. Malay Peninsula. 
In these three species, the stems are also hollow and settled by ants; 

furthermore, the bud-bracts are reflexed into a ring-like pouch which 
almost completely surrounds the stem. The concave under side of the 
bracts bears abundant pear-shaped or globular, white food-bodies, which 
are much sought for by the ants and are conveyed to the nest in the hol- 
low stem, where the larve are fed on them; the ants not only hide be- 
neath the bracts but occasionally take their larve there. M. Hosei 
King possibly has similar myrmecodomatia. The ant of M. triloba is a 
Crematogaster near C. daisyi (Forel) (W. Smith, 1903; Ridley, 1910). 

In an unidentified species of Macaranga of Sarawak, the bracts 
are very large, lanceolate, acuminate, deflexed, coriaceous, not appressed 
to the stem, but concave, thus providing a nidus or feeding ground for 
ants (Ridley, 1910). 

M. saccifera Pax. 
M. Schweinfurthii Pax (=M. rosea Pax). 
The above two species are from Tropical Africa and have pouch- 

like stipules, which in M. saccifera are sometimes inhabited by ants of 
the genus Crematogaster (see above, p. 412). 
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ree __ Mabea Aublet. South America. Contains thirty species, some of 

Sterculiaces 

Tropical regions of both hemispheres. Represented by 820 species 

* - Cola Schott and Endlicher. Tropical Africa. With forty-five 
5 species. The following three closely allied forms have at the base of the 
_ leaf-blade a pair of pouches which are often inhabited by small species of 

2 a (see above, p. 417). 
_____—C. Dewevrei de Wildeman and Durand. 

___ C. Laurentii De Wildeman. 
_ C. marsupium K. Schumann. 

p _ Scaphopetalum Masters. Tropical Africa. Includes eight species, 
= two of which have an elongate pouch at the base of the leaf-blade often 
-_ eceupied by ants of the genus Engramma (see above, p. 422). 

____ §&. Dewevrei De Wildeman and Durand. Belgian Congo. 
__§. Thonneri De Wildeman and Durand. Belgian Congo, Cameroon. 

4 Flacourtiaces 

Tropical regions of both hemispheres. With 650 species and 84 
genera. 

Barteria J.D. Hooker. Tropical Africa. Includes four species, all 
___ of which probably have hollow or swollen internodes, normally inhabited 
by Pachysima xthiops (F. Smith) or P. latifrons (Emery); accidentally 

__ by other ants (see above p. 432). 
B. Dewevrei De Wildeman and Durand. Belgian Congo. 

_ B. fistulosa Masters. Fernando Po, Cameroon, Belgian Congo. 
B. nigritana J. D. Hooker. Southern Nigeria, Cameroon, Spanish 

Guinea, Gaboon, (Belgian Congo?). 
__B. Stuhlmannii Engler and Gilg. German East Africa. 

Gertrudia K. Schumann. New Guinea. With one species, G. 
amplifolia K. Schumann. It is a tree or shrub with branches “strongly 
swollen at the apex below the leaf-bud, hollow and with an aperture 
leading into the cavity (probably a myrmecodomatium) ” (K. Schumann 
and K. Lauterbach, 1901, p. 455, Pl. xv). Perhaps this swelling is only 
an insect gall. 

Melastomatacesx 

Tropical and subtropical parts of both hemispheres; very abundant 
in America, where a few forms reach the Nearctic Region. Represented 
by 2800 species and 170 genera. With the exception of Pachycentria, 
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which is a doubtful myrmecophyte, all the myrmecophytic members of 
this family are restricted to the Neotropical Region. 

Tococa Martius. South America. Includes forty species which, 
with one or two exceptions, have ant-pouches on the leaves. Either all 
the leaves or only one of each pair have a hollow sac or pair of sacs at the 
base of the blade, or in the upper part of the petiole; these pouches are 
usually inhabited by ants (species of Azteca’). 

T.. disolenia Spruce. Brazil (Spruce, 1908). 

T. bullifera Spruce. Brazil (Spruce, 1908). 
T. macrophysca Spruce. Brazil (Spruce, 1908). 
T. formicaria Martius. Brazil (Spix and Martius, 1831). 
T. guianensis Aublet. Guiana. Aublet (1775) describes the two 

pouches which in this species are placed along the upper part of the 
petiole, each with an opening beneath the base of the leaf-blade; ants 
are usually found in them and from the description it would seem that 
they also inhabit the stem of the plant. 

Microphysca Naudin. Northern Brazil and Peru. Contains two 
species, M. quadrialata Naudin and M. rotundifolia (Spruce), with 
pouches on the leaves. 

Myrmidone Martius. South America. There are two species, 
both with sacs on the leaves shaped much as in certain forms of Tococa. 

M. macrosperma Martius. Brazil (Spruce, 1908). 
M. rotundifolia Spruce. Brazil (Spruce, 1908). 
Maieta Aublet (including Calophysca de Candolle). South America. 

Includes eight species, probably all with ascidia serving as abodes for 
ants. 

M. guianensis Aublet (=M. hypophysca Martius). Guiana, Brazil. 
The branches are fistulose and swollen at the nodes; the leaves also bear 
pouches (Spruce, 1908). 

To judge from his figure, this is the unidentified melastomataceous 
plant alluded to by Belt (1874, pp. 223-224) in the following passage: 

Tn each leaf, at the base of the laminew, the petiole or stalk is furnished with a 
couple of pouches, divided from each other by the midrib, as shown in the figure. 
Into each of these pouches there is an entrance from the lower side of the leaf. I 

noticed them first in Northern Brazil, in the province of Maranham; and afterwards 
at Paré. Every pouch was occupied by a nest of small black ants; and if the leaf 

was shaken ever so little, they would rush out and scour all over it in search of the 
aggressor. I must have tested some hundreds of leaves, and never shook one without 
the ants coming out, excepting one sickly-looking plant at Par4. In many of the 

1 Azteca traili Emery was found in the ascidia of a melast t plant by Schulz at Pard. 



1923) Wheeler, Ants of the Belgian Congo 519 

the caus and young ants, and in some I saw a few dark-colored 
coccidee or cera 

_ _M. tococoidea (de Candolle). Brazil, Peru, Guatemala. A large 
bifid sac at the base of the petiole (Spruce, 1908). 

Pachycentria Blume. Malay Archipelago. Includes twelve species. 
__ These are woody epiphytes, some of which have tuberous swellings on the 

roots, filled with a spongy tissue. Ridley did not find any ants inside 
these enlargements and doubts whether the plants are true myrmeco- 

_ phytes. It is probable that the swellings are merely tubers. 
P. macrorhiza Beccari. Borneo. Tuberous and galleried roots in- 

habited by ants (Shelford, 1916). 
P. microstyla Beccari. Borneo. Like the preceding (Shelford, 

1916). 
Medinilla Gaudichaud. India, Malay Archipelago, Oceania, Mada- 

gascar, tropical Africa. Contains over 100 species. 
M. loheri Merrill. Luzon, Philippine Islands. Only one of the 

leaves in each pair is normal; the other is modified into a crop-shaped 
ascidium opening on the upper side with a slit. According to Loher’s 
observations, this pouch is sometimes occupied by ants, the species of 
which is not stated (Solereder, 1920). 

M. disparifolia C. B. Robinson. Luzon, Philippine Islands. The 
leaves have a similar structure as in the foregoing, and are perhaps also 
used by ants. 

Loganiacez 

Tropical regions of both hemispheres. Represented by 400 species 
and 35 genera. : 

Fagrea Thunberg. Oriental Region. Contains twenty-five species. 
In the three forms enumerated below, the base of the petiole bears auri- 
culate appendages, which are curved downward and more or less pressed 
against the stem. The cavities thus formed are occupied by ants, which 
cover the opening with a papery substance and keep their brood inside 
(Burck, 1891). 

F. borneensis Scheffer. Borneo. 
F.. imperialis Miquel. Sumatra. _ 
F. auriculata Jack. Oriental Region. 

Gentianacee 

Cosmopolitan. Represented by 71 genera, with 900 species. 
Tachia Aublet (=Myrmecia Schreber). South America. There 

are four species. Bushes or small trees. The stem and the long, slender 
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branches are hollow. In the original description of 7’. guianensis Aublet, 
of Guiana, there is a note as follows: “Le trone et les branches qui sont 
creux, servent de retraite aux fourmis; e’est pour cette raison que cet 
arbrisseau est nommé ‘Tachi’ par les Galibis, ce qui en leur langue 
signifie, suivant leur rapport, ‘nid de fourmis’” (Huth, 1887; Spruce, 
1908). 

Apocynacesz 

Cosmopolitan, though chiefly in tropical regions. Represented by 
165 genera containing 1300 species. 

Epitaberna K.Schumann. One species, Z. myrmecia K. Schumann, 
in Cameroon: upper part of the internodes swollen, spindle-shaped, with 
a cavity inhabited by ants (see above p. 442). 

Asclepiadacez 

Cosmopolitan; chiefly in tropical and subtropical regions, and 
abundant in Africa. Represented by 267 genera, with 2200 species. 

Dischidia R. Brown (including Conchophyllum Blume). Oriental 
Region. Includes fifty species. They are all twining epiphytes; a few 
are associated with ants. 

D. Rafflesiana Wallich. Malay Region. 
D. timorensis Decne. Malay Region. 
In these two species a certain number of leaves are converted into 

cone- or pitcher-shaped pouches with an opening at the base through 
which roots project into the cavity; this pouch also contains soil and 
sometimes ants, which make regular nests there, with brood (Treub, 
1883a; Beccari, 1884; Groom, 1893; Ridley, 1910). The seeds are 
scattered by ants (see above, p. 357). Beccari found D. Rafflesiana in 
Java inhabited by Dolichoderus bituberculatus Mayr and Crematogaster 
brevis Emery. 

D. complex Griffith. Malanch (Pearson, 1902). 
D. pectenoides Pearson. Philippines (Pearson, 1902). 
D. Shelfordii Pearson. Borneo (Pearson, 1903; Shelford, 1916). . 
In the above three species a certain number of leaves are double 

pitchers; a small pitcher is found inside each large pitcher; the inner 
surface of the former is thickly beset with glandular hairs; the larger, 
outer pitcher is filled with soil and numbers of rootlets, which spring 
from the petiole or stem and grow through the orifice; in the outer one 
are found also numbers of ants, Crematogaster difformis F. Smith. 
‘Microscopic examination of the inner surface of the outer pitcher re- 
vealed the presence of a dense waft of superficial mycelium which was 
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easily removed on the point of a needle. The growth of this mycelium 
_ appeared to be radial, starting from the center of a curious rosette-like 
__ structure, formed by shorter hyphzx of a peculiar character. These bore 
a profuse crop of minute abstricted gmme. At the center of each 
rosette the tissue of the pitcher-wall appeared to have been punc- 

___ tured” (Pearson, 1902, p. 387). 
_---_—-—- The following three species are doubtful myrmecophytes: D. Mer- 
___— guiensis Beccari, of Tenasserim; D. clavata Wallich, of India; and D. 
__ digitiformis Beccari, of Celebes. 

ae Borraginacere 
Cosmopolitan. About 100 genera, with some 1600 species. 

_ Cordia Linnzus. Tropical regions of both hemispheres. Contains 
_ 250 species. A few of the South American forms are apparently true 
myrmecophytes. Ule collected Cryptocerus cordix Stitz from an uni- 
dentified Cordia in Brazil (Stitz, 19132) and Azteca longiceps Emery 
subspecies cordincola Forel was taken from the swellings of a Bolivian 
species (Forel, 19202). Chodat and Carisso (1920) regard the caulinary 
swellings of the species of Cordia examined by them in Paraguay, as 
mere insect galls, subsequently occupied by ants. It can hardly be 

_ doubted, however, that they are true myrmecodomatia. . 
____-@, Gerascanthos Jacquin. Central and South America. Beccari 

(1884) noticed on herbarium specimens from Mexico, below the terminal 
verticil of branches, an obovate, hollow swelling of the stem with a 
lateral aperture; there were coccids, but no ants inside. Spruce (1908) 
found these swellings inhabited by ants; and Emery (1890) records 
Pseudomyrma belti subspecies fulvescens Emery from this plant in Guate- 
mala; while Azteca pittieri Forel variety emarginatisquamis Forel 
occurred in specimens from Costa Rica (Forel, 1920a). 

’ @€. nodosa Lamarck. Brazil. Beccari (1884) and Spruce (1908) 
mention that the stems are swollen and hollow beneath the nodes and 
settled by ants. Schimper (1888) has studied the myrmecodomatia of 
this species near Pernambuco: below the false verticil of leaves, 
side twigs, and inflorescences which terminates the main branches, one 
frequently finds an elongate, pouch-like swelling which opens above by a 
small natural aperture placed between the leaves and branches of the 
false verticil. These pouches are often inhabited by small ants and 
in such cases their inner wall is covered with a dark brown, earthy crust 
evidently produced by the ants.' See also Rettig (1904). Adzteca 
stanleyuli Forel and A. olitrix Forel were taken from swellings of C. 
nodosa collected near Par&, Brazil (Forel, 1920a). 

‘It may be supposed that this dirty layer contains a mycelium as in the case of Myrmecodia. 
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C. longituba Chodat and Vischer. Chodat found in the swellings of 
this species in Paraguay nests of Pseudomyrma chodati Forel (Forel, 
1920a). 

C. miranda de Candolle and C. hispidissima de Candolle possess, 
according to Beccari (1884), similar myrmecodomatia; they form, 
together with C. nodosa, a special section of the genus (Physoclada A. de 
Candolle). 

Verbenaces 

Cosmopolitan, but mostly in tropical and subtropical climes. 
Represented by 900 species, belonging to 80 genera. 

Clerodendron Linnzus. Tropical regions of the Old World. About 
200 species. 

C. myrmecophilum Ridley. Malay Peninsula, Sumatra, Borneo. 
C. breviflos Ridley. Malay Peninsula. 
C. fistulosum Beccari. Borneo. 
These three species have normally hollow branches, which are often 

inhabited by ants (Beccari, 1884; Ridley, 1910; Shelford, 1916). 
According to Beccari and Shelford, the ant of C. fistulosum is Camponotus 
(Colobopsis) clerodendri Emery; it gnaws entrances to the hollow stem 
‘always directly below the insertion of the leaves, either on one or on both 
sides of each node; on plants free from ants, these spots are marked by 
a little circular patch of a texture and structure different from that of the 
surrounding parts. Beccari also describes and figures the internodes as 
markedly swollen, and more so towards their upper extremity. 

An unidentified species of Clerodendron in the Belgian Congo also 
shelters ants inside its hollow branches (see above, p. 443). 

Vitex Linneus. Tropical regions of both hemispheres. With 120 
species. Two myrmecophytic species have been mentioned as occurring 
in Africa, and probably some others also shelter ants inside their stem. 

V. Staudtii Guerke. Togo, Cameroon, Spanish Guinea, Belgian 
Congo. Creeper with hollow stems and branches, which are inhabited 
by Viticicola tessmanni (Stitz) (see above, p. 447). 

V. yaundensis Guerke. Cameroon. 

Rubiacez 

One of the largest families of plants: over 5000 species, classed under 
some 400 genera, have been described. They are cosmopolitan, though 
the majority are found between the tropics. About sixty-five species 
belonging to eleven genera present myrmecodomatia, this family thus 
containing by far the largest number of myrmecophytes. 
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‘Myrmecodia Jack.! Oriental Region, from Cochinchina and the 
4 Malay Peninsula to New Guinea, northern Queensland, the Solomon 
a and Fiji Islands. There are eighteen species. All are epiphytic, low 

_ shrubs, with rhizomes swollen into basal pseudobulbs or tubers, occupied 
__ by anastomosing cavities which communicate with the exterior by means 

of numerous pores and are often inhabited by ants; the apertures seem 
to be formed naturally, without the intervention of the ants, at least in 

_ Beceari originally (1884) held that the galleries of the swollen 
rhizomes were the work of ants; that it was impossible for plants to 
reach maturity without the intervention of these insects; that the tun- 
_nelling by them caused the tuber to grow enormously, while its weight 
was not proportionally increased, the galleries thus enlarging the ab- 
sorbent surface of the rhizomes.? Later he altered his views somewhat, 
as can be seen in the following quotation from his ‘Wanderings in the 

- Great Forests of Borneo’ (1904, p. 405): 
At first I thought that the ants by the irritation they produced on young budding 

plants of Myrmecodia, favored the swelling of the base of the stem, and were the 
direct cause of such an hypertrophy. Further investigations and researches and the 

_ observations of Dr. Treub have, however, convinced me that from the very beginning 
* these swellings appear independently of any action of the ants, and that when the 

latter are absent the tubers develop much in the same manner. I do not, however, 
think it equally certain that ants have no part in the formation of the internal gal- 
leries. My observations tend to prove that in some cases, in non-Bornean species of 
Myrmecodia (M. alata and bullosa), ants take an active part in the formation of the 
galleries and especially in that of the apertures which lead to them. But be this as it 
may, the hospitating Rubiacez live on a footing of reciprocal utility or mutualism 
with their inhabitants, which act as a formidable army of defence, for no animal dares 
to meddle with a plant guarded by a host of biting ants, ready to assault the im- 
prudent invader in myriads. 

H. O. Forbes (1880 and 1885, pp. 79-82) and Treub (1883, 1888) 
raised young Myrmecodiz from seed and found that the tuber is a normal 
production of the plant and that the galleried inner structure arises in 
the absence of ants. Treub’s investigations are of such importance that 
they should be considered more in detail. He saw that soon after 
germination and before the first leaves are formed, the axis below the 

tuber te theca (1750, VI, roams PL. ty) first discovered the remarkable East Indian Rubiacew with ant- 
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cotyledons begins to enlarge and it is from this part of the plant that the 
whole tuber is produced. When the swelling is quite young the entire 
mass of cells, including the central bundle, is continuous; but when 
older, some of the central cells have dried up and thus form the first 
cavity whose inner walls are covered with a layer of suberose cells; later 
other galleries are formed, which at an early stage communicate with 
one another. Treub also apparently admits that the entrances to the 
cavities are produced by the Myrmecodia itself without any outside 
help. In his opinion, the tuber and inner labyrinth are normal ecological 
peculiarities of the plant, the latter being used for aérating purposes. 
The walls of the galleries are in some parts smooth and uniform, in others 
studded with little prominences, which Treub thinks are not, as origin- 
ally supposed, glands secreting some fluid attractive to ants or absorb- 
ing organs for nutritive substances, but lenticels or rudimentary breath- 
ing organs. The ants he regards as mere opportunists who have taken 
advantage of the secure shelter afforded by the excavated tubers, but 
are of no visible utility to the plant. 

G. Karsten (1895) also disclaims the supposed symbiotic relations 
between the Myrmecodiz and ants. He believes, however, that the 
cavities have not only a respiratory function, but that their inner walls 
can also absorb transpiration water condensed inside the tubers during 
the cooler nights and at the same time assimilate certain dissolved 
nutritive elements introduced by the ants or found in the excrement of 
these insects. 

Rettig (1904) agrees with Karsten and Treub in explaining the 
peculiarities of the Myrmecodiz and allied genera on the ground of the 
physiological needs of the plant. He notes that these epiphytes are 
light-loving, thriving in nature on branches which are much exposed to 
intense sunshine or even on rocks; the galleries of the tubers are filled 
with air and act as aérating tubes, which isolate the inner tissues and 
prevent the plant from drying out. This author does not discard Treub’s 
idea that the pimples on the inner walls may be for respiration; he even 
observes that there is undoubtedly a current of air through the apertures, _ 
since fresh air enters during the cooler nights and partly escapes during 
the day. He believes, however, that in many cases rain-water enters the 
cavities through the openings and is then absorbed by the tuber; he 
has shown experimentally that such absorption can actually take place. 

Our knowledge of the Myrmecodiz has been materially increased by 
Miehe’s (1911b) researches. According to his findings, the inner walls 
of the cavities of Myrmecodia tuberosa are, as a rule, clean; those in 
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certain portions a1 are ed of a brownish-yellow color, never covered 
with fungi, and the pupz of the ants are always kept in such galleries 
only; others are blackish, strewn with paler papillx, the dark color being 

_ due to a covering of fungus. This growth occurs only in tubers occupied 
; by ants and, when opened, such cavities exhale a fresh mushroom odor. 
i It is evident that the tips of the hyphe are cut off by the ants and in 

_ some places whole sods of these filaments are trimmed evenly, yet Miehe 
believes that the insects do not feed on the fungus, but merely cut the 
____ hyphve down because their growth would interfere with the ants’ move- 
_ ments in the galleries. He thinks, however, that the mycelium grows 
___ on the excrement voided by the ants on the papillose portions of the 
walls only. The papille are evidently not rudimentary roots or root- 
_ buds, but Miche calls them haustoria or suckers, since he learned from 
experiment that parts covered with them readily absorb water, while the 

___ smooth portions do not. In wild and in cultivated specimens he often 
_ found rain-water accumulated in some of the cavities. He notes that the 
_ Iridomyrmex of Myrmecodia is seldom seen outside the galleries, unless 

the plant be disturbed, on which occasions the ants rush out at once. 
Their food was not ascertained, nor whether they come out at night. 
They seemed to him provided with very feeble weapons. 
Concerning Iridomyrmex myrmecodiz in the Solomon Islands, 
Wm. M. Mann (1909, p. 362) gives the following account: 

3 This is one of the most abundant ants in the Solomons. It nests sometimes 
beneath bark or in crevices on standing trees, but usually in bulbs of an epiphyte, 

Myrmecodia species (?M.Guppyanum), which grows on the branches of several species 
of trees and is especially common on a lowland-inhabiting species of Barringtonia. 
It has been shown that Myrmecodia can thrive without the presence of ants, but I 

am sure that few of this species do, for among the many that I cut open, none were 
without them. Even very young bulbs, less than an inch in diameter, contained in- 
cipient colonies. 

Inamore recent paper W. M. Mann (1921, p. 406) mentions the com- 
mon occurrence of various species of Myrmecodia and Hydnophytum in the 

_ Fiji Islands. Their bulbs are often inhabited by colonies of ants, Irido- 
myrmex sororis Mann, I. nagasau Mann, and its subspecies alticola 
Mann being the more common forms. Pecilomyrma senirewer Mann 
subspecies myrmecodiz Mann and certain Camponotus and Pheidole 
also occasionally use such bulbs as nesting sites, though Mann remarks 
that many bulbs “‘contained no ants at all, but myriopods, spiders, 
scorpions, or geckos and their eggs.” 

Wheeler (1919, p. 111) records Camponotus quadrisectus (Smith) 
“from the distorted pseudobulb of a Myrmecodia” in Borneo and 



526 Bulletin American Museum of Natural History (Vol. XLV 

Crematogaster difformis F. Smith subspecies sewardi (Forel) was also 
described from a Bornean Myrmecodia. 

M. armata de Candolle. Java. As Rettig remarks (1904, p. 12, 
footnote), this is evidently the plant so carefully investigated in Java by 
Treub, and originally called by him (1883) ‘‘ Myrmecodia echinata Gaud- 
ichaud.”’ Later (1888), Treub agreed with Beccari that his former 
identification was incorrect but claimed, apparently with reason, that 
his plant was not M. tuberosa Jack. It is the species used by Rettig 
(1904) for some of his experiments and the one studied by H. Miehe 
(1911) under the name “ M. tuberosa Beccari.’’? Miehe found most of his 
specimens inhabited by Iridomyrmex myrmecodie (Emery); in one 
locality, however, exclusively by Camponotus maculatus subspecies 
pallidus (Smith). Beceari (1884) also mentions the occurrence of Irido- 
myrmex myrmecodiz in the tubers of Javanese “M. tuberosa” (=M. 
echinata de Candolle). 

M. tuberosa Jack. Sumatra, Borneo, and probably elsewhere in the 
Malay Archipelago. Beccari (1884) found in Bornean specimens Cre- 
matogaster difformis Smith and Shelford (1916), alsoin Borneo, C. difformis 
and Iridomyrmex myrmecodiz (Emery). Shelford mentions that both 
ants are by no means restricted to the tubers of epiphytic Rubiacew, 
for they frequently nest in hollowed-out branches of various dead or 
living shrubs or trees. 

M. bullosa Beccari. New Guinea, Amboina (G. Karsten, 1895). 
Inhabited by Iridomyrmex cordata (Smith) in New Guinea (Beccari, 
1884). 

M. Menadensis Beccari. Celebes. 8S. H. Koorders' gives the fol- 
lowing interesting remark concerning this plant: “ Especially common in 
the Minahasa in the lower plain to 1000 m. above sea-level in young 
forests, preferably in abandoned coffee-orchards. One sees there on most 
of the half-dead dadap trees (Erythrina) a number of these strange epi- 
phytes. It is remarkable that as a rule I have found, on the same trees, 
one or more specimens of the following other curious myrmecophilous 
epiphytes with tuberous stem divided into chambers, viz., Hydnophytum 
formicarum Jack, H. Selebicum Beccari, Polypodium sarcopus DeVr. 
and Teysm. and Polypodium carnosum Christ, and of the most peculiar 
Conchophyllum maximum Karsten.” Thus there seem to be regular 
“associations”’ of myrmecophytic epiphytes, in the sense plant ecolo- 
gists use this term. 

= 

11898, ‘ Verslag eener botanische dienstreis door de Minahasa.’ (Batavia), p. 497. 
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)M-Rumphii Beccari. Amboina:~ Tubers inhabited by Pheidole 
Gidvetals (Fabricius) (Beccari, 1884). Merrill (1917, p. 489) posi- 

. tively identifies with this species Rumphius.’ “ Nidus germinans formi- 
= corem ruber.” 

_M. alata Beccari. New Guinea. One of the tubers contained Irido- 
% i myrmex scrutator Smith, Pheidole megacephala variety and Crematogaster 
species (Beccari, 1884). 
~~ -M. Antonii Beccari. Professor Wheeler has contributed the fol- 
= lowing note with regard to this Australian species: “While I was at 
_ Kuranda, in northern Queensland, during the winter of 1914-1915, Mr. 

_ F. P. Dodd collected for me in the vicinity of the village a number of 
specimens of Myrmecodia Antonii, all of which were inhabited by colonies 
of Iridomyrmex myrmecodizx variety stewarti Forel, originally described 
from Torres Straits. The colonies were not populous and, as the 
ant is small and timid, I fail to see how it can protect the plant. This 

q ant sometimes nests about the roots and leaves of other epiphytes. At 

Cairns, near Kuranda, I found a colony nésting under the leaves ot a 
__ Dischidia that were applied to the branch of a tree. In northern Queens- 
land both Myrmecodia and Hydnophytum are called the ‘ant-house’ by 

the colo by ? 

_ M. Goramensis Beccari. Moluccas. Tubers settled by Iridomyrmex 
cordata Smith (Beccari, 1884). 

M. erinacea Beccari. New Guinea. Crematogaster species was found 
in the tubers (Beccari, 1884). 

M. Albertisii Beccari. New Guinea. Tubers inhabited by Irido- 
myrmex cordata Smith (Beccari, 1884). 

M. Dahlii K. Schumann. Bismarck Archipelago. Dahl (1901) 
found the galleries of the tubers inhabited by Iridomyrmex myrmecodiz 
subspecies decipiens Emery and a subspecies of Camponotus maculatus 
(Fabricius); both ants were also found nesting in other locations. 

M. pentasperma K. Schumann (erroneously quoted as M. penta- 
gona by Forel). Bismarck Archipelago. The tubers were inhabited by 
Tridomyrmezx cordata Smith and I. myrmecodiz (Emery) (Dahl, 1901). 

Myrmedoma Beccari. New Guinea. Contains two species: M. 
arfakiana Beccari and M. Naumanni Warburg. 

Myrmephytum Beccari. Malay Archipelago. With two species, 

M. Selebicum Beccari, Celebes, and M. Beccarii Elmer, Sibuyan (Philip- 

pines). 
Hydnophytum Jack. Oriental Region. Includes thirty-five species, 

with swollen excavated rhizomes as in Myrmecodia. 
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H. montanum Blume (=H. formicarum Beccari). Malay Archi- 
pelago, northern Queensland. Miehe (1911b) found the tubers in- 
habited by Iridomyrmex myrmecodiz (Emery) in Java; the walls of the 
galleries are in places covered with a fungus-growth similar to that of the 
Myrmecodizx. Beccari (1884) mentions having found in the tubers Irido- 
myrmex myrmecodixz (in Java) and Crematogaster difformis (in Borneo). 
This species was also studied by Treub (1883) and others. 

H. petiolatum Beccari. New Guinea. Tubers inhabited by Irido- 
myrmex cordata Smith (Beccari, 1884). 

H. amboinense Beccari. Amboina. Merrill (1917, p. 488) positively 
identifies with this Rumphius’ “ Nidus germinans formicarum niger.” 

Squamellaria Beccari. Fiji Islands. With two species. This is 
related to the foregoing four genera and may possibly be myrmecophytic 
in a similar way; it is not known, however, whether it has tubers. 

Nauclea Linneus. Tropical Asia, Malay Archipelago, islands of the 
Pacific. Contains forty species. 

N. lanceolata Blume. Java. The branches present swellings in- 
habited by ants (K. Schumann, 1891), p. 57, fig. 22B). 

N. formicaria Elmer. Mindanao, Philippines. “Nearly all the Salas 
of the tree were teretely swollen, 3 to 7 cm. long and 1 em. thick. These 
eylindrical portions were punctured and inhabited by small black ants” 
(Elmer, 1911, p. 990). I have examined a specimen collected by Elmer 
(cotype) in the herbarium of the Arnold Arboretum of Harvard Univer- 
sity: the cylindric swelling is situated above the middle of one of the 
internodes and begins and ends abruptly, being very regular and slightly 
flattened on the two sides corresponding to the lower leaf-pair. On the 
same branch the two internodes above the swelling are perfectly nor- 
mal. Professor Wheeler recognized in the remains of ants found in- 
side the domatia a species of Crematogaster of the subgenus Decacrema. 

N. strigosa Korthals. Borneo and Luzon, Philippines. G. D. Havi- 
land (1887, p. 53, Pl. I), who has examined a number of herbarium 
specimens, writes that in most of them “some of the branchlets have 
hollow swellings which have been inhabited by ants.” He adds: “I 
suspect that this plant is the Sarcophelus macrocephalus of K. Schumann, 
of which I have not, however, been able to find any description.” S. 
macrocephalus was briefly characterized by K. Schumann in 1890; its 
branches present swellings inhabited by ants; it was found on Samar 
Island near Luzon, Philippines. 

Nauclea strigosa has been made the type of a distinct genus, Myrme- 
conauclea, by Merrill who says (1920, p. 376) that “‘a certain percentage 
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____ of the branchlets always present hollow swellings, perforated on one side, 
. which are inhabited by colonies’ of small ants.”’ 
—  _N.« celebica G. D. Haviland. Celebes. “The branchlets present 
g icons hollow swellings which have been inhabited by ants” (Havi- 
s land, 1897, p. 54). 
____N. cyrtopoda Miquel. Borneo, Sumatra, Java. The branches often 
Bs have hollow swellings occupied by ants (Haviland, 1897, p. 57). 
___——s«Unearia Schreber (=Ourouparia Aublet). Tropical regions, mostly 
* in the Old World. Contains thirty-four species. 
«UU . africana G. Don. Tropical Africa, Madagascar, Comoros. The 
. “ myrmecodomatia have been described above (p. 458). 
__——-—« Sarcocephalus Afzelius. Tropical regions of the Old World. There 

| are thirteen species. 
An unidentified species of Sarcocephalus from the Belgian Congo is 
myrmecophilous (see above, p. 460). 
 Duroia Linnzus fil. (=Schachtia Karsten; Amajoua Poeppig and 
Endlicher). Tropical South America. Includes ten species. 

D. hirsuta (Poeppig and Endlicher). 
_D. petiolaris J. D. Hooker. 
These two species have branches with spindle-shaped, hollow swel- 

lings which are inhabited by ants, species of Azteca, Myrmelachista schu- 
manni Emery, and Allomerus septemarticulatus Mayr (K. Schumann, 
1888; Emery, 1891). 

D. saccifera (Martius) (= Amajoua saccifera Martius). Brazil. Two 
contiguous pouches, at the base of the leaf-blade, are often settled by 
ants (K. Schumann, 1888 and 1891b, p. 12, fig. 5B; Spruce, 1908). 

_ D. dioica (Karsten) (=Schachtia dioica Karsten). Colombia. The 
original description says: ‘‘ramulis . . . ad apicem internodii inferioris 
elongati innovationum tumidis.’"' According to Huth (1887), Karsten 
did not find ants in these swellings. 

Remijia de Candolle. South America. With fourteen species, 
only one of which is myrmecophytic. 
’ _ R. physophora Bentham has two pouches, inhabited by ants, at the 
base of the leaf-blade (K. Schumann, 1890; Spruce, 1908). 

Randia Houston. Tropics of both hemispheres, especially in the Old 
World. Contains 150 species. 

R. Lujz B. De Wildeman. 
R. myrmecophyla £. De Wildeman. 

‘Karsten, 1850, Linnwa, XXX, p. 157. 
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Both from the Belgian Congo; internodes swollen into spindle- 
shaped myrmecodomatia (see above, p. 465). 

R. physophylla K. Schumann. Cameroon, Belgian Congo. Rudi- 
mentary pouches with a nectary, attracting ants, at the base of the 
leaf-blade (see above, p. 467). 

Plectronia Linneus. Tropical and subtropical parts of the Old 
World. Includes 200 species. 

P. glabriflora (Hiern) of Tropical West Africa, P. Leureaall E. De 
Wildeman of the Belgian Congo, and some other species of Tropical 
Africa have swellings of the stems in which ants often nest (see above, 
p. 471). 

Cuviera de Candolle. Tropical Africa. There are fourteen 
species, a number of which have swellings of the internodes inhabited 
by ants of the genus Crematogaster (see above, p. 488). Such myrmeco- 
domatia are known with certainty for the following species: 

C. longiflora Hiern. Cameroon. 
C.latior Wernham. Belgian Congo. 
C. Ledermannii Krause. Cameroon. 
C. angolensis Hiern. Angola, Belgian Congo. 
C. physinodes K. Schumann. Gaboon. 
Psychotria Linneus. A very large genus with over 400 described 

species and distributed throughout the tropics of the Old and New 
World. 

P. myrmecophila Lauterbach and Schumann. New Guinea. A 
bush with pouch-like stipules; the margins are reflexed and the stipule 
itself much inflated; the cavity thus formed is divided into two by a 
median projecting carina; apertures are pierced through the wall and 
also through the inner partition. Remains of ants, together with coccids, 
have been found in these stipular pouches (K. Schumann and K. 
Lauterbach, 1901, p. 579, Pl. xxm). 

; 
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a : V.—THE ANATOMY OF CERTAIN PLANTS FROM THE BELGIAN CONGO, 

WITH SPECIAL REFERENCE TO MYRMECOPHYTISM 

By Irvine W. Bartey 

INTRODUCTION 

____ In examining a dried specimen of the myrmecophytic Vitex Staudtii 
_ Guerke collected by Lang and Chapin at Medje in the Belgian Congo, I 

was impressed by the close correlation between the distribution of the 
lateral cavities (supposed excavations) and the phyllotaxy of the plant. 
Through the courtesy of my colleague, Professor Wheeler, to whom the 
material had been sent by the collectors, I secured the opportunity of 
sectioning nodes and internodes of portions of the specimen and of study- 
ing their anatomical structure. So many features of unusual interest 
were encountered that it seemed advisable to study in detail the anatomy 
of other myrmecophytes from tropical Africa. All of the available 
material of ant-inhabited species of Sarcocephalus, Barteria, Plectronia, 
and Cuviera secured by Dr. Bequaert and Messrs. Lang and Chapin was 
very kindly turned over for my use. The myrmecodomatia of these 
genera proved to be fully as interesting as those of Vitex. Indeed, in so 
far as the anatomy of the host plants is concerned, the African myrme- 
cophytes are even more remarkable than the much discussed Acaciz, 
Cecropiz, and Myrmecodiz and are specially significant in any general 
consideration of myrmecophily. 

Minute ANATOMY OF AFRICAN MYRMECOPHYTES 

Vitex Staudtii Guerke' 

The taxonomy and general gross morphology of this verbenaceous 
liana are described by Dr. Bequaert on pages 447-452. The plant exhibits 
a typical decussate phyllotaxy. In other words, pairs of opposite leaves 
alternate with each other at right angles, resulting in four vertical rows or 
orthostichies of leaves. As is frequently the case in plants having this 
typeof phyllotaxy, the stems are four-sided and quadrangular, each side 
corresponding to one of the orthostichies of leaves. At each node there 
are two circular apertures which are located at approximately the same 
level on opposite sides of the stem and midway between the leaf-scars or 
points of attachment of the leaves (Fig. 88e). These orifices, which serve 
as exit holes for the ants, shift their position from one pair of opposite 
sides of the stem to the alternating pair at each succeeding internode. 

'The following avcount of the anatomy and histology of this is based w the study of 
material (No. 743) collected by Lang and Chapin at Medje, July, 1914." om 

585 
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When the stem is split open it is found to be hollow. The central cavity 
is continuous from internode to internode, but is considerably constricted 
just above each node by a thicker peripheral layer of medullary tissue 
(Fig. 88, A-A). In addition to the nodal apertures which communicate 
with tlie exterior, there are numerous lateral internodal cavities which per- 
forate the xylem and end blindly just under the bast. They are arranged 
symmetrically, one over the other, in longitudinal rows subtending the 
nodal apertures (Fig. 881). In other words, there is an obvious and close 
correlation between the distribution of the lateral cavities and the phyllo- 
taxy of the plant. 

In specimens which are inhabited by Viticicola tessmanni (Stitz) 
Wheeler, the conditions described above are characteristic of all portions 
of the stems and branches having fully elongated internodes. Only 
during the earlier stages in the differentiation of the nodes and internodes 
—in relatively close proximity to the growing-points or apical meristems 
—are they filled internally with medullary tissue and devoid of lateral 
cavities. The longitudinal and lateral cavities are also absent in very 
young plants that are not inhabited by ants. Such facts as these suggest 
that the central cavities and their bisymmetrically arranged lateral rami- 
fications are excavated by the ants, which leave the supernodal constric- 
tions or projecting rings of medullary tissue to separate the broods and 
prevent them from falling downward into the lower internodes. 

In his field studies of Vitex Staudtii, Dr. Bequaert was unable to 
find any external evidences of preformed structures like the “pros- 
tomata” of Cecropia, described by Fritz Miiller (1880-81), Schimper 
(1888) and others, which might account for the curiously symmetrical 
arrangement of the nodal apertures and lateral internodal cavities; nor 
was he able to find any clue to the functional significance of the latter. 
They are not used as receptacles for eggs, larve, or pupx, nor do they 
contain coccids or other organisms. The only explanation that suggested 
itself was that they might be constructed for purposes of aération. This 
suggestion is negatived, however, by the structure of those portions of the 
“bark”? which cover the outer ends of the supposed lateral excavations. © 
There are no lenticels or patches of aérenchyma suitably located, through 
which air might readily penetrate into the interior. On the contrary, 
the overlying tissues are compact and devoid of conspicuous intercellular 
spaces, and, in old stems, there are thick disks of impervious scleren- 
chyma situated just opposite the ends of the lateral cavities (Pl. 
XXXII fig. 4). 
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Score Fore Cavities 

A; bits stout, dry stems and branches of Viter Staudtii, the lateral 
; Bet appes: superficially to be galleries or pits excavated in the woody 
portion of the “central cylinder,” or stele. As is shown in Pl. XXXII, 
fig. 4, they perforate the xylem and end blindly on a general level with 
the cambium. However, a more detailed and critical study of the 
histology of the tissues figured in this photomicrograph indicates con- 
clusively that the cavities are not mere tunnels in the normal xylem, 

: - since there is no fringe of chewed and broken prosenchyma such as 
occurs in galleries excavated by wood-boring insects. The outer two- 
_ thirds of the cavity are jacketed by the remains of a layer of very thin- 
_ walled, unlignified cells (TPa). In the xylem this layer rests upon 
_ heavily lignified, thick-walled parenchyma (LXmPa) which, in turn, 

__ merges more or less abruptly into prosenchyma (XmPr) (Pl. XXXII, 
eae fig. 3). That these layers were not formed subsequent to the excavation 
__ of a cavity in the prosenchyma is shown by the fact that there is no 

unconformity—torn or broken libriform fibers—between the paren- 
chyma and surrounding prosenchyma. 
What, then, is the mode of formation of the lateral cavities? Are 
they preformed structures or galleries excavated from a pre-existing core 
of delicate tissue? The section, illustrated in Pl. XX XIII, fig. 1, which 

- was made from a freshly cut stem preserved in alcohol is of considerable 
interest in this connection. The soft tissues are in situ and have not 
contracted and collapsed as in preparations made from dried specimens. 
The lateral cavity does not extend to the general level of the surface of 
the woody cylinder, but its convex end subtends a plug of soft tissue (CT) 
which projects into the xylem. The inner portion of this intruding mass 
of unlignified tissue is jacketed laterally by an extension of the layer 
of thin-walled, unlignified cells (TPa) previously mentioned, which re- 
semble in size, shape, and orientation those of the adjoining layer of 
heavily lignified xylem-parenchyma (LXmPa). Externally, the central 
core is constricted more or less by the phloem and cortex, into which it 
gradually merges. Since its outer margin is somewhat convex and its 
inner surface is concave, it forms a roughly dome-shaped layer of con- 
siderable thickness. Dark-colored, elongated, conducting cells, ramify- 
ing from the phloem (Pm), proliferate through it, and, as is shown in 
Pl. XXXIII, fig. 2, the thin-walled isodiametric cells which form its 
ground mass are arranged more or less symmetrically in radiating rows. 
This is particularly true of its inner portion (NL), where the cells are 
very much smaller and of more uniform size and shape (Pl. XX XIII, 

ee ee ae 
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fig. 4). In examining the photomicrographs, it should be noted that the 
concave inner margin of this intruding core of delicate, unlignified tissue 
is irregularly serrate (Pl. XX XIII, figs. 2 and 4) and shows unmistakable 
evidences of having been gnawed by the ants. Small chunks of tissue 
have been nipped out of the surface, leaving a fringe of torn and injured 
cells. This suggests that the lateral cavities are not natural gaps in the 
woody portion of the central cylinder but are galleries excavated by the 
ants in peculiar cores of delicate, unlignified tissue, that are symmet- 
rically distributed in certain radii of the stem. 

The question presents itself, accordingly, as to whether these paren- 
chymatous areas of the xylem are normal features in the anatomy of 
Vitex Staudtii or traumatic structures produced by the ants. They have 
the appearance of abnormalities and resemble certain complex zoécecidia 
or so-called prosoplasmatic galls, with their histological differentiation 
into ‘nutritive,’ ‘‘mechanical,’”’ and “conducting’’ tissues. The 
similarity becomes very striking indeed when these peculiar structures 
are studied microchemically. The cells—septate libriform fibers and 
parenchyma—of the normal xylem are packed with starch (Pl. XXXII, 
figs. 1 and 3) and are separated from the core of thin-walled tissue by the 
layer of thick-walled, heavily lignified parenchyma corresponding to 
a mechanical layer, which is devoid of starch, as is the thin-walled un- 
lignified parenchyma which adjoins it. The dome-shaped, central core 
of soft tissue is abundantly supplied with proteins and fats, which reach 
their highest concentration in the cloudy protoplasts of the small, 
regularly arranged cells of the inner zone (Pl. XXXII, fig. 5). In 
stout stems the cap or disk of sclerenchyma, which is formed by the 
periderm and overlies the soft core of unlignified tissue (Pl. XXXII, 
fig. 4), corresponds to a second mechanical layer. It is evident, accord- 
ingly, that in the tissues which surround the lateral cavities there are the 
equivalents of a “starch layer,” a “protein-fat,” or “nutritive” layer, 
two ‘‘mechanical” layers, and a ramifying system of conducting cells. _ 
As in certain insect galls,' the starch and protein-fat containing tissues 
are separated by a layer of heavily lignified cells, and the second, 
mechanical or “ protective” layer is situated near the exterior. However, 
in view of the fact that ants are not known to produce gall-heteroplasias, 
particularly of this highly: differentiated and structurally complex type, 
more critical evidence is required before these structures can safely be 
considered to be of traumatic origin and due solely to the activity of is. 
ants. q 

pare cvnipid and other prosoplasmatic zoocecidia described by Houard (1903), Kister (1903, 
1911)-c Coens (1912), and others. 
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ae ae | have al already nied that the lateral cavities do not contain coccids 
oz cxithe larve of gall-making insects; this is true of young as of old, stout 
stems and branches. Furthermore, the tissues in question do not appear 
to contain bacteria or other micro-organisms. In very young, tender 

= stems, just subsequent to the formation of the longitudinal central 
— eavity, the flat sides of the stele, or so-called fibrovascular cylinder, are 
iz tous and devoid of gaps or oval patches of delicate tissue, 

sz and the peripheral layer of medullary tissue is homogeneous and entire 
(PL. XXXII, fig. 2). At a little later stage in the differentiation of the 
* internodes, the lateral cavities make their appearance. Macroscopic 
__ and microscopic studies of the tissues in the interior of such internodes 
__ reveal very clearly the mode of origin of the oval lateral pits. Patches of 
_ the medullary tissue are ripped and torn away and the prosenchyma is 
perforated, revealing the cambium. The exposed portion of the latter 

___ divides actively, producing callus, which projects toward the interior 

of the stem (Pl. XXXIV, fig. 2). With further increase in the size of 
____ the stem, the cavities, which are somewhat irregular at first with jagged 
__ margins, are enlarged by the removal of additional elements of the 

medulla and prosenchymatous xylem and are smoothed till they finally 
assume their characteristic symmetrical, oval outlines (Pl. XXXII, 
fig. 3). These facts indicate very clearly not only that the lateral cavi- 
ties are excavated by the ants, but that the peculiar tissues that sur- 
round them are abnormalities, comparable to zodcecidia or heteroples- 
matic galls. 

Although the heteroplasias are relatively simple at their inception, 
they soon become complex and highly differentiated from the histological 
point of view. Thus, at first, there is merely a simple callus, which 
projects into a perforation in the prosenchymatous xylem. This is 
accompanied by more or less hypertrophy of the cells of the overlying 
cortex and a slight retardation in the development of the subepidermal 
periderm (Pl. XXXIV, fig. 2 and Pl. XXX, fig. 2). As growth proceeds, 

_ other structural abnormalities make their appearance. Owing to trau- 
matic stimuli, the peripheral layer of meristematic cells of the cambium, 

adjoining the callus, ceases to form prosenchymatous xylem and lays 
_ down thick-walled, heavily lignified parenchyma next to the prosen- 
_ ehyma and thin-walled, unlignified tissue next to the callus. As the 

mass of the callus increases, extensions of the phloem proliferate through 
it, accelerating a flow of nutritive substances to its innermost portions. 
When the overlying periderm is differentiated, it remains for a time un- 
modified or only slightly modified in structure (Pl. X XXIII, fig. 1), 
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but later forms a disk of very dense, heavily lignified tissue, or scleren- 
chymatous cap, opposite the central core of delicate cells (Pl. XXXII, 
fig. 4). As the woody cylinder increases in diameter, the ants continu- 
ally, 7. e., at relatively frequent intervals, excavate the inner margin of 
the intruding mass of callus, for if they do not do so the lateral cavities 
become occluded by wound-wood. Such occluded galleries are of com- 
mon occurrence, particularly in long internodes having very numerous 
heteroplasias and small broods. 

The next question to be considered then is, why are these zoécecidia 
so symmetrically arranged in obvious correlation with the decussate 
phyllotaxy of the plant? Pl. XXX, fig. 1 illustrates a transverse section 
of a young internode, cut just ABOVE a node (at the level A—A of Fig. 88). 
The four sides of the quadrilateral stem are histologically similar, with 
one notable exception. The vessels or principal water-conducting pas- 
sageways are largely concentrated in one pair of opposite sides of the 
stele. A similar condition is shown in Pl. XXX, fig. 2, a transverse 
section cut just BELOW the node (at the level B—B, Fig. 88), but the 
vessels in this case are aggregated in the alternating pair of sides. In 
other words, the principal water-conducting passageways in each inter- 
node are largely confined to those sides of the stele which are to pass out 
to the leaves at the next (higher) node. Therefore, their orientation 
changes at each succeeding internode in accordance with the decussate 
phyllotaxy of the plant. As shown in Pl. XXX, fig. 2, the lateral cavities 
are excavated in the sides of the stele which are poorly supplied with 
vessels. Furthermore, they are located in those portions of the xylem 
which are devoid even of a narrow fringe of small primary trachee (PT). 

Why should the ants select these radii of the stem for the construe- 
tion of the lateral pits? Of course, the breaking of the conduits would 
certainly interfere with the normal flow of water to the leaves, and, inas- 
much as in vines and lianas the area of water-conducting tissue is rela- 
tively small in proportion to the area of transpiring leaf-surface, this 
might affect the normal physiological processes of the plant and even 
lead to the drying up of the leaves. It seems probable, however, that 
the ants avoid the vessels because when the conduits are ruptured there 
is an excessive flow of water. That the cambia on the four sides of the 

stem are equally capable of producing the hyperplasias, is indicated by 
the fact that when the ants make an excavation in the wrong surface, as 
occasionally happens, it results in the formation of a heteroplasia which 
resembles those that occur so abundantly in the alternating pair of sur- 
faces. 
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Exit Apertures 

bile “— stout stems the inner portions of the exit holes resemble struc- 

tar thw of the lateral pits which subtend them. The prosenchymat- 

; Raticatty below the general level of the woody cylinder (Pl. XXXIV, 
2 fig. 1). In this depression rests a-peculiar ring of sclerenchyma (PI. 
XXXIV, figs. 1 and 3) which extends to the outer surface of the stem and 
q _ ‘amuaally projects considerably beyond it, so that the nodal apertures have 

be externally an embossed or crater-like profile. These rings of extremely 
dense, tough tissue make their appearance in young stems and un- 

____ doubtedly tend to prevent the cambium and cortex from forming lateral 
__ eallus which would seal the exit hole unless periodically removed by the 
__ants.! Similar structures may be formed in the internodal portions of the 
plant whenever, as occasionally occurs, one of the lateral galleries is 
___ extended beyond the cambium, through the cortex and epidermis, to the 
__ exterior of the stem. Under these circumstances the usual sclerenchym- 
__ atous disk (Pl. XXXII, fig. 4) is replaced by a projecting ring of 

‘selerenchyma (Pl. XXXTV, fig. 1). 
I have already called attention to the bisymmetrical arrangement 

of these nodal apertures and their obvious relation to the decussate phy]- 
lotaxy of Vitex Staudtii. At each node there are two exit holes excavated 
on opposite sides of the stem and at approximately the same level (Fig. 
88). It is interesting to note in this connection that in the verbenaceous 
myrmecophyte, Clerodendron fistulosum, described and figured by 

____ Bececari (1884-86), the nodal apertures’ are located just below the points 
of attachment of the leaves, in the alternating pair of surfaces of the 

_ stem. This striking contrast in the location of the exit holes in the two 
myrmecophytes is due apparently to differences in their nodal and inter- 
nodal anatomy. In Vitex Staudtii two entire sides of the stem pass out 
into the pair of opposite leaves at the node. These sides—‘‘leaf traces” 

___ which are considerably narrower than the alternate pair (Pl. XXX, 
_ fig. 2) become more and more abundantly supplied with vessels in the 

vicinity of the node. With the passing out of the leaf-traces, leaving two 
large gaps in the stele, there is an abrupt transition in the remaining 
sides of the stele from xylem that is nearly devoid of vessels to woody 

In a number of other vies that T have studied the exits or entrances soon, become 
veehimnper (588) by wound-wood unless hegt ope open by the ants. 

apertures arise spéntancoualy and con- (1888) questions Becrar's statement that t 



592 Bulletin American Museum of Natural History (Vol. XLV 

tissue that is crowded with water-conducting passageways. Therefore, 
the most favorable situations for the location of the nodal apertures are 
to be found midway between the points of attachment of the leaves and 
just below the level where these structural transitions occur. In the 
stems of certain species of Clerodendron, on the other hand, the elements 
of the xylem are differentiated and distributed in such a manner that the 
“‘prostomata”’ subtend the bases of the leaves. 

The gaps left in the woody cylinder by the exit of leaf-traces are 
filled with very delicate, soft tissue. A priori, it would seem as if these 
gaps would be the most favorable places for the excavation of the exits. 
It should be noted, however, that if they were so utilized there would 
inevitably result a destruction of the axillary buds and the formation of 
lateral branches be prevented. In Vitex Staudtii, although the ants 
occasionally remove a portion of the tissue, I have never seen a node in 
which they had cut their way through to the exterior. Yet, as soon as 
the buds form branches, the cavities in the latter are found to communi- 
cate freely with those of the main axes. From the point of view of insect 
behavior, it would be extremely interesting to discover whether there are 
structures or substances in the buds which prevent their destruction 
by the ants. 

Origin of the Central Cavities 

Many of the earlier investigators assumed that the central chambers 
of various myrmecodomatia are excavated by ants. Thus, Rumphius 
(1750) and others considered that the anastomosing galleries in the 
‘“pseudobulbs” of Myrmecodia and Hydnophytum are constructed by 
ants. There is a considerable element of danger, however, in making 
hasty generalizations in regard to the origin of these structures. Forbes 
(1880), Treub (1883), and others have shown that the domatia of Myr- 
mecodia and Hydnophytum occur normally in plants from which ants 
are entirely excluded. Furthermore, it is well known that plants, both 
herbaceous and arborescent, having hollow internodes are widely distrib- 
uted in both temperate and tropical regions. 

It has been stated that the stems of very young seedling plants of 
Vitex Staudtii, which are not inhabited by Viticicola, are filled with 
medullary tissue, whereas those of older plants, which are occupied by 
the ants, are hollow except in the vicinity of the growing points. This 
might be considered to indicate that the domatia are excavated by Viti- 
cicola. It must be admitted, however, that evidence of this character is 
purely circumstantial and not necessarily conclusive. Hollow internodes 
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- may be pres present in bie vigorous adult shoots when they are entirely 
_ absent in smaller stems, such as are frequently formed during the earlier 
q oma in the ontogeny of the plant or under unfavorable growth condi- 
tions. Furthermore, in examining herbarium material of other represen- 
Ry _tatives of this genus, I find that, although certain species possess solid 

ss stems, others normally have well-developed central cavities in their core 
of medullary tissue (Pl. XXXI, fig. 1). The structure of the delicate, 
ss immature internodes of ant-inhabited specimens of Vitex Staudtii is of 
4 ~ interest in this connection: Pl. XXXII, fig. 1 illustrates a transverse 

___ section of such an internode cut a relatively short distance behind the 
____ terminal growing-point. The medulla is not homogeneous but consists 
____ of an oval central core of very large, thin-walled cells and a peripheral 
layer of denser medullary tissue, which is richly protoplasmic. As the 

stem increases in diameter the oval core of delicate tissue shrivels up and 
is trimmed away by the ants leaving the oval cavity shown in Pl. XXXII, 
fig. 2. From the point of view of this histological evidence, it seems 
probable that in Viter Staudtii there is an inherent tendency towards 
the formation of hollow stems and branches. Whether the ants 
accelerate the formation of the central cavities, as has been shown by 
Fiebrig (1909) to be the case in Cécropia, can only be determined by 
careful field observations. 

Cuviera 

A number of species of the African, rubiaceous genus Cuviera 
are myrmecophytic and characterized by having elongated, spindle- 
shaped swellings on the branches (Figs. 99 and 100) which are inhabited 

___ by ants.' Two lots of these myrmecodomatia, one collected by Dr. 
Bequaert at Stanleyville, March 8, 1915 and the other (No. 1031) by 

Messrs. Lang and Chapin at Kunga near Malela, July, 1915, were sent 
to me for anatomical study. The former, occupied by Crematogaster 
africana subspecies laurenti variety zeta (Forel), were obtained from 
Cuviera angolensis Hiern; the latter, inhabited by Crematogaster impres- 
siceps variety frontalis Santschi, from an unidentified species of Cuviera. 

The myrmecodomatia of the two species are similar and differ only 

in certain minor morphological and histological details. Externally, 
those of Cuviera angolensis are shorter, slimmer, and of a deep olive 
green color, whereas the others are longer, stouter, and of a reddish green 

color The color differences are due largely to differences in the internal 
a) 

4See Schumann (1891). 
3In making these comparisons I am dealing with material preserved in alcohol 
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distribution of a translucent, amorphous, amber-colored substance com- 
monly referred to as “‘tanniniferous”’ or “resiniferous,”” which occurs 
normally in many of the Rubiacezw. As is shown in Pl]. XXXV, fig. 1, 
there is a considerable concentration of this amber-colored substance in 
the subepidermal and other cortical cells of the unidentified species of 
Cuviera, which gives to the branches their reddish tinge. In C. angolensis, 
on the other hand, the cortex and bast are relatively free from it (Pl. 
XXXV, figs. 2 and 3; Pl. XXXVI). The structure and shape of the 
core of medullary tissue is not the same in the two species. In the former 
(Pl. XXXYV, fig. 1), the cells which contain the amber-colored substance 
are aggregated in the center of the more deeply lobed medulla, whereas in 
the latter (Pl. XXXV, fig. 2) they are diffused, with a peripheral row 
scattered along the inner margin of the stele. 

. 

Mode of Origin of the Myrmecodomatia 

As has been shown by Dr. Bequaert (Part IV, p. 490), the myrmeco- 
domatia are not abnormalities produced by ants or gall-forming organ- 
isms. They are preformed, localized, hollow hypertrophies of the 
branches that become occupied by ants, or occasionally by the larve 
of certain beetles, after they have become fully differentiated. This is _ 
shown very clearly by the structure of swollen branches which have no 
entrance holes and are entirely devoid internally of insects or other 
organisms during the various stages of their “ontogeny.” Pl. XXXVI, 
fig. 1 illustrates a transverse section of the swollen, lower portion of a 
young, tender internode. The cortex, stele, and medulla are already 
clearly outlined, but their finer histological details are’ still in process of 
differentiation. The pith is not homogeneous, as is the case in the un- 
swollen, upper portion of the internode, but consists of a large central 
core of succulent pulp and a peripheral layer of denser tissue. Further- 
more, it is evident that the differentiation of the so-called fibrovascular 
cylinder is not proceeding uniformly, since two opposite sides of the stele 
are considerably thicker than the intervening pair. As the lower part of 
the internode becomes more and more hypertrophied, the juicy delicate 
tissue in its interior gradually collapses and dries up; except for a fringe 
of thin-walled cells, filled with the amber-colored, hyaline substance, 
which jacket the inner margin of the peripheral layer of thick-walled 
medullary tissue (Pl. XXXVI, fig. 2). 
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Entrance Holes | 

i; Although the circular apertures, through which the ants gain access 
ae an interior of the swollen internodes, are not so regularly arranged as 

ee in Vitex Staudtii, yet they are more or less symmetrically oriented in 
relation to the somewhat distorted—by torsion—decussate phyllotaxy 
Uae of the plant, and shift their position regularly at each succeeding inter- 
4 ; node. This i is determined apparently by the structure of the walls of the 
Bere r tia. As is shown in P]. XXXV, fig. 3 and Pl. XXXVI, 
x fig. 1, the four sides of the swollen portion of the branch are not similar 
BS. - either i in size or in thickness. The ants almost invariably make their 
__ primary excavations in the thin side of the stem which has the widest 

y surface. Therefore, since the position of this surface is closely related 
; ins to the decussate phyllotaxy, the orientation of the entrance holes shows a 

ae similar correlation. 
___ The structure of the tissues surrounding the entrance holes indicates 

, ‘that the ants make the perforations subsequent to, or during the later 
stages of, the formation of the central cavities, and before the cambium 

an _ has Sochied numerous ee elements in the thinner sides of 
the swollen internodes. 

Lateral Excavations and Heteroplasias 

As shown in Figs. 99b and 100a-b, the myrmecodomatia of Cuviera 
are characterized internally by a number of elongated or oval pits which 
are located in the thinner sides of the branch. These depressions, which 
are arranged in one or two longitudinal rows, or more irregularly scat- 
tered, are commonly occupied by coccids of different ages and sizes.* 
In certain myrmecodomatia each pit contains a coccid which more or 
less completely fills it, whereas in others only two or three of the pits 

are so occupied, or the coccids may be entirely absent. 
When studied microscopically, these pits are found to contain 

growths of thin-walled callus (Pl. XXXV, fig. 3; Pl. XX XVII, fig. 2) 

which recall the dome-shaped callus formations that occur in the lateral 
galleries of Vitex Staudtii. As in the latter, the cells are arranged in 

F _ radiating rows but, instead of containing cloudy, opaque protoplasts, 
_ are filled with the golden yellow, or reddish brown, hyaline substance 
which occurs normally in certain cells of the cortex, phloem, xylem, and 
medulla. In addition, it may be noted that the akan margin 

'The coccids in Cuviera angolensis have been identified by Newstead as Peeudococeus citri variety 
congoensia Newstead. 
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of the xylem is not jacketed by two clearly defined layers of parenchyma, 
and there is no elaborate, ramifying system of conducting cells (PI. 
XXXVII, fig. 2). 

The structure of these heteroplasias, as well as their entire absence 
in swellings which have not been occupied by insects, indicates that they 
are abnormalities produced by traumatic stimuli. The question pre- 
sents itself, accordingly, are they due to the activities of the ants or the 
coccids? That they serve as food-reservoirs for the coccids is shown by 
the fact that the sucking mouth-parts of the latter are embedded in the 
callus. The torn and chewed inner margin of the heteroplasias 
(Pl. XXXVII, fig. 1) suggests, however, that these layers are also fed 
upon by the ants. Furthermore, the pits or depressions originate as 
excavations in the thinner walls of the domatia and not by the collapse 
of soft tissue or the retardation of the growth of tissues underlying the 
coccids. Since the cells of the peripheral layer of medullary tissue and 
the first-formed elements of the prosenchymatous xylem are relatively 
tough and thick-walled at the time when the excavations are started, 
they must have been made by insects with strong mandibles and not by 
the delicate sucking mouth-parts of the coccids. In this connection, it 
should be emphasized in passing that all of the myrmecodomatia examined 
contained the lateral pits and heteroplasias regardless of the presence 
or absence of the coccids. As in Vitex Staudtii, the ants evidently cut 
through to the cambium and induce the formation of a nutritive callus 
before the stele becomes considerably thickened. 

“Fungus Gardens” 

As has been stated previously, the internal cavities of hypertrophied 
branches which have no entrance apertures are entirely devoid of para- 
sitic or saprophytic organisms. The walls of the myrmecodomatia, on 
the contrary, form the substratum fora more or less luxuriant growth of 
fungi. In recently occupied cavities, which are jacketed by a layer of 
cells containing the amber-colored substance, scattered aérial hyphe 
project into the interior from all sides (Pl. XX XVII, fig. 3). In the 
case of the domatia of the unidentified species of Cuviera, which contain 
numerous ants, the hyphx and amber-colored substratum have been 
more or less cleanly gnawed away except at the two ends of the spindle- 
shaped cavity (Pl. XX XVIII, fig. 1) where there are dense growths of 
delicate, white hyphz, resembling ‘“ambrosia.’”” As shown in Pl. 
XXXVIII, fig. 4, there is a considerable layer of detritus between this 
crop of aérial hyphx and the basic substratum of medullary tissue. 
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- When Sablyaed microscopically, the detritus is found to consist largely 
_ of the more or less disintegrated castings from the infrabuccal chambers 
of the ants and to contain numerous nematodes (Pl. XX XVIII, fig. 3). 
The hyphe radiate through this layer in all directions and penetrate into 
the underlying medullary cells. In the myrmecodomatia of C. angolensis, 
which contain relatively few ants, there is a similar terminal concentra- 
tion of hyphz, but it is less conspicuous, owing to the fact that the lateral 

a: —_ of the cavities have been less thoroughly scarified. 

Plectronia species A 
¥ ay - Among the specimens turned over to me for anatomical study were 
a ‘Sas myrmecodomatia, preserved in alcohol, which were collected by 

Dr. Bequaert near Stanleyville, March 6, 1915. They were inhabited by 
Engramma kohli Forel and were collected from an unnamed species of the 

__ rubiaceous genus Plectronia, referred to as species A in Part IV (p. 

a4), 
The myrmecodomatia of this plant resemble those of Cuviera in 
4 ‘that they are preformed, localized, hollow swellings of the branches which 
__ are oceupied by ants (Fig. 96). Sections of the normal and abnormal 
_ portions of the branches are illustrated by photomicrographs on PI. 

XXXIX. Asin the case of Cuviera angolensis (Pl. XXXV, figs. 2 and 3), 
_ the pith in the former regions is homogeneous, whereas in the letter 
portions it is heterogeneous, consisting of a succulent central pulp, which 
collapses, and a peripheral layer of denser medullary tissue. Two 
opposite sides of the swollen branch are considerably thinner than the 
alternate pair, and the differentiation of the cambium and fibrovascular 
tissues is retarded in them. The ants pierce one of there thin walls and 
searify its inner surface, as well as that of the opposite side. From these 
injured surfaces and from the margins of the irregularly shaped apertures 
heteroplasias originate, which superficially resemble thore that occur in 
Cecropia under somewhat similar circumstances (Pl. XL, fig. 1). As 
shown in PI. XL, fig. 2, the heteroplasias consist of two distinct tissues— 
a central core of thick-walled, heavily pitted parenchyma, that is packed * 
with starch, as is the parenchyma of the normal and abnormal xylem; 
and an outer layer of thin-walled, isodiametric cells, which are filled 
with an amber-colored, hyaline substance such as occurs in the hetero- 
plasias of Cuviera. The torn and chewed inner margin of this leyer in- 

_ dicates that it is eaten by the ants. Furthermore, in a number of the 
_ myrmecodomatia small coccids were found attached to this callus-tissue 

by their proboscides. 
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In addition to the myrmecophytes that have been described in the 
preceding pages, and of which there was an abundance of well-preserved 
material suitable for anatomical study, there are four others of which un- 
fortunately only fragmentary material is available. However, in view of 
the fact that more abundant and better preserved specimens cannot be 
obtained in the immediate future, it seems desirable to call attention to 
certain features of these plants, upon which some light is thrown by the 
evidence at hand. 

Plectronia Laurentii De Wildeman 

The myrmecodomatia of this interesting plant have been described 
and figured by De Wildeman (1905-07) after E. Laurent’s notes and by 
Kohl (1909). Additional notes upon their gross morphology are given 
by Dr. Bequaert (p. 471; Fig. 95a and b). My own observations are 
based upon the study of two dried myrmecodomatia, collected by Dr. 
Bequaert near Stanleyville, March 6, 1915, which contain coecids and 
Crematogaster africana subspecies laurenti variety zeta (Forel). 

The myrmecodomatia are preformed, more or less pronounced hol- 
low swellings of the stems and branches, of the two general types figured 
on Pl. XLI. The internal cavities originate apparently by the falling 
away of the central succulent portion of the heterogeneous medulla. As 
in the case of the previously described myrmecophytic plants, two 
opposite sides of the domatia differ in thickness and in histological differ- 
entiation from the alternating pair. Entrance apertures and longitudi- 
nally arranged lateral excavations, which frequently coalesce to form 
grooves or trenches, are located in these walls and change their position 
at each succeeding internode in correlation with the decussate phyllo- 
taxy of the plant. The pits contain heteroplasias which resemble those 
of Vitex Staudtii in that their nutritive layers do not contain an amber- 
colored substance. Many of the coccids are attached to this tissue by 
their sucking mouth-parts. The zoédcecidia resemble those of Vitex 
Stavdtii in the frequent occurrence of an outer cap of sclerenchyma, 

- which is formed by a periderm opposite the delicate core of callus 
(Pl. XLI, fig. 2). The less quadrangular of the two myrmecodomatia 
examined by me contains “fungus gardens” at the two ends of its spindle- 
shaped inner cavity, which closely resemble those that occur in Cuviera. 
However, in these domatia the substratum of thick-walled medullary 
tissue, upon which the gardens rest, does not contain an amber-colored 
substance. The parenchyma of the woody cylinder and the cells of the 
medulla, except those in the vicinity of the central cavity, are densely 
packed with starch. 
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— taxonomy and eet gross morphology of these flacourtiace- 
a Eermmccophytes have been discussed in detail by Schumann sing 

Seiliich are frequently more or less fapcinted in appearance 
, B. Dewevrei by hollow stems and branches of normal dimen- 

S ~The sinterial that I have studied consists of several myrmeco- 

_ domatia of B. fistulosa (No. 933), collected by Messrs. Lang and Chapin 
__ near Stanleyville, larvee of Pachysima xthiops (F. Smith) (No. 747), 

‘removed from the myrmecodomatia of B. fistulosa at Medje, and a sec- 
g - tion of : a hollow twig (No. 175) of B. Dewevrei, secured by Dr. Bequaert 
near Leopoldville. The myrmecodomatia of B. fistulosa contained 
_ Crematogaster buchneri subspecies biimpressa (Mayr) and Pseudococcus 
aie itré variety congoénsis Newstead; the hollow twig of B. Dewevrei, 
ae (Atopogyne) africana variety schumanni- (Mayr), and 
Ae Lecanium (Saissetia) barteriz Newstead. 
Pl. XLII, fig. 1 illustrates a transverse section of the normal, un- 

ae swollen, basal pcrtion of a deciduous branch of B. fistulosa. The pith is 
| homogeneous and consists of compact, relatively thin-walled parenchyma. 
The fibrovascular cylinder or stele is well developed and of normal 
structure. In the hypertrophied portion of the branch or myrmecodo- 
matium, on the contrary, the medulla is heterogeneous and the stele 
is feebly developed and broken up into separate strands or bundles (PI. 
XLII, fig. 2). A core of succulent pulp has evidently collapsed except 
for a layer of thin-walled cells which jacket the cavity and are filled with 
an amber-colored substance such as occurs in Cuviera (Pl. XXXVI, fig. 2). 
The amber-colored substance also occurs in cells which are scattered 

_ through the peripheral layer of denser medullary tissue, and in the sub- 
epidermal cells of the cortex. £. Laurent (1903-04; see De Wildeman, 

1905-07) and Kohl (1909) found lateral pits or depressions in the walls 
of the myrmecodomatia of Barteria fistulosa, many of which were occu- 
pied by coccids. These structures are not present in the myrmecodo- 
matia that I have sectioned and the coccids are attached to various 
portions of the walls of the domatia by their proboscides. It should be 
noted, however, in this connection, that my material consists entirely of 
young, succulent branches in which processes of secondary growth are 
still in their incipient stages. The depressions are probably excavated 
in older or more woody myrmecodomatia. 
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A transverse section of the branch of B. Dewevret (Pl. XLII, fig. 1) 
resembles a similar section of the normal, unswollen portion of a decidu- 
ous branch of B, fistulosa (Pl. XLII, fig. 1). It differs from it, however, 
in two important features. The pith is heterogeneous and the internal 
cavity, which serves as the domatium of the ants, is jacketed by a 
layer of thick-walled, medullary parenchyma containing an amber- 
colored, hyaline substance. Furthermore, one side of the myrmecodo- 
matium is much thinner than the others and is nearly devoid of vessels. 
The entrance apertures are commonly located in this wall, as are rows of 
depressions or oval pits (Fig. 87d). The latter and the heteroplasias 
which partially fill them (Pl. XLIV, fig. 2) recall those that occur in 
Cuviera (Pl. XX XVII, fig. 2). The large, thin-walled cells of the callus 
are filled with an amber-colored, hyaline substance, which occurs 
normally in many of the parenchymatous cells of the medulla and stele. 
The coccids evidently feed on the substances in these callus-formations, 
for their sucking mouth-parts are embedded in them. That the lateral 
pits are excavations made by the ants and not depressions made by the 
collapse of delicate cells underlying the coccids is indicated by the struc- 
ture of the tissues upon the margins of the pits. 

Sarcocephalus species 

Among the myrmecophytes described by Dr. Bequaert is an inter- 
esting species of the rubiaceous genus Sarcocephalus (p. 460; Fig. 92). 
Unfortunately, the only available structural material of this plant con- 
sists of a dried section of a single myrmecodomatium (No. 161) which 
was collected at Masongo between Walikale and Lubutu. It was in- 
habited by Crematogaster (Atopogyne) africana subspecies winkleri 
variety fickendeyi (Forel) and coccids, which are identified by Newstead 
as Pseudococcus crassipes Newstead. 

As shown in Pl. XLIII, fig. 2, this myrmecodomatium differs from 
the others that have been described in having four thin sides which alter- 
nate with four thick sides. Longitudinal rows of pits or grooves, which 
are more or less completed filled by callus-growths, are situated in these 
thinner walls. Numerous coccids are attached to these heteroplasias, so 
that when one looks through the hollow twig there are four rows of these 
insects hanging from the four corners of the quadrangular cavity. The 
heteroplasias resemble those of Vitex Staudtii and Plectronia Laurentii, 
since their cells do not contain a golden or reddish brown, hyaline sub- 
stance; nor is the central cavity jacketed by a layer of cells which are 
filled with this material. The pith is heterogeneous and apparently once 
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a Di aiaed a central core of succulent pulp, which has aollapaed and has 
; he by the ants. 

3 " vA __ Saurenr Fearures or Arrican Myrmecornyies 
Although these African myrmecophytes belong to three distinct 
Pe irs (Parietales, Tubiflore, and Rubiales) and to different growth 
Es forms (trees, shrubs, and lianas) they are fundamentally similar from the 

_ anatomical and histological points of view. In all, there is apparently 
an inherent tendency towards the formation of a heterogeneous pith, the 
central succulent portion of which collapses and dries up leaving an 

_ internal chamber or cavity. They are all characterized by similar 
_ peculiarities in the differentiation of their fibrovascular cylinders, 

_ which are more or less closely correlated with phyllotaxy. Certain sides 
or radii of the stele tend to be thinner, to contain fewer vessels, and to. 
_ differentiate later than others. In Cuviera, Plectronia, Sarcocephalus, 

and Barteria fistulosa, the internal cavities and revobatities i in the differ- 
entiation of the medullary and fibrovascular tissues tend to be localized. 
in certain shoots, or certain portions of the stems and branches, and are 

_ eoncomitants of more or less pronounced hypertrophies of these organs. 
In Vitex Staudtii and Barteria Dewevrei, on the other hand, in which 
these conditions are more generalized, there are no external indications 
of swellings or abnormal enlargements of the stem and branches. 

All of these myrmecophytes differ from previously described extra- 
_ African myrmecophytic plants in the occurrence, within their myrmeco- 

_ domatia, of excavations that contain peculiar callus-heteroplasias.' 
_ These traumatic structures, which are situated, like the entrance and 
_ exit apertures, in the thinner or evascularized sides of the myrmecodo- 

_ matia, are arranged more or less symmetrically in relation to the phyllo- 
_ taxy of the plants, and are formed by the young cambium and cortex 
_ when these tissues are exposed by the removal of the underlying cells of 

_ the medulla and xylem. Another unique feature of this group of myrme- 
| cophytes is the occurrence in the Cuviere and Plectronia Laurentii of 
_ “fungus gardens.” Furthermore, with the exception of Vitex Staudtii, 
all of the African myrmecophytes are characterized by containing more 

or less numerous coccids. 

1Other merrrccohy tes, upon further and more gation! study, may be found to contain similar 
e - * of Cecropia, dearribed by Frits Maller (1880-81) and H. 
4 ae (1907). spoven not located in pit-like ee resemble to a certain extent the hetero- 
‘ of tified species of Plectronia. 
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The myrmecodomatia of the Cuviere, Barteriw, and certain of the 
Plectroniz resemble each other in being jacketed internally by layers of 
cells which are filled with an amber-colored substance. The large, thin- 
walled cells of the heteroplasias in these myrmecophytes are also char- 
acterized by being filled with this substance. The heteroplasias in Vitex 
Staudtii, Plectronia Laurentii, and the species of Sarcocephalus, on the 
contrary, are devoid of this hyaline substance. 

Foop or TWIG-INHABITING ANTS 

As is shown in the appended bibliography, a considerable number of 
investigators have devoted more or less attention to the study of myrme- 
cophytism but, in spite of the significance attached to the supposed 
symbiotic relation between plants and ants, there is comparatively little 
reliable information concerning the feeding habits of the latter and the 
extent to which they are dependent upon the former for food. It is 
true that one finds in the literature many conclusions in regard to the 
general feeding habits of the ants, but these are frequently mere assump- 
tions and are not supported by conclusive evidence. Even in the case 
of the much discussed “Beltian and Miillerian food-bodies” and extra- 
floral nectaries, although it has been definitely established that the 
former are collected and the latter frequently visited by the ants, 
there are no critical and detailed field observations or carefully planned __ 
experimental investigations which reveal the exact nutritional signifi- 
cance of these structures and the réle that they play in the feeding of 
larvee, queens, and various castes of workers. 

Many writers assume that, because a tissue which contains carbo- 
hydrates or other possible nutrient substances, is excavated or gnawed by 
ants, it serves as an important reservoir of food for these insects. Thus, 
a number of investigators have concluded that the ants feed upon the 
fresh, succulent, or more or less collapsed and dried, medullary tissue of 
various myrmecophytes. For example, Belt (1874) states that in the 
“bull’s-horn” Acaciz, “the thorns, when first developed, are soft and 
filled with a sweetish pulp substance; so that the ant, when it makes an 
entrance into them, finds its new house full of food.” Similarly, Fiebrig 
(1909) and H. von Ihering (1907) assume that in Cecropia the juicy pith 
of young internodes forms an important item of food in the diet of the 
Aztece. It should be noted, however, that in the absence of reliable 
collateral evidence, the mere fact that the medullary tissue is excavated 
or gnawed by the ants does not indicate necessarily that it is actually 
eaten by them, since it may be removed solely for the purpose of clean- 
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2 Dee Ge tallarging the domatia. Thus, Fiebrig (1909) records having seen 
3 Axtece, in young internodes of Cecropia, busily engaged in excavating 
‘ _ the medulla and casting the fragments out of the domatia through the 

a ‘There is a sdiather uncertainty as to whether the more or less ‘“‘ pure 
4 cultures” of fungi, that grow upon the walls of ant nests, actually are 
_ fungus gardens, or are mats of weeds which are periodically trimmed 
_ away by the ants. Emery (1899), Lagerheim (1900), Ferdinandsen and 
_ Winge (1908), Ferquharson (1914), J.S. B. Elliott (1915), Donisthorpe 

_ (1915), and others assume that various Formicide, other than the 
g _ Attini, are fungivorous. These investigators base their conclusions upon 

one or more of the following lines of evidence: (1) the association of a 
particular fungus with a particular species of ant; (2) the occurrence of 
_ the fungus in “pure cultures”; (3) the cropping of aérial and other 
_ hyph by the ants; and (4) analogies with the remarkable fungus- 
_ growing and fungus-feeding habits of the attine ants. It must be ad- 
_ mitted, however, that evidence of this character is not at all conclusive. 

- Thus, the cropping of mycelia does not prove that a fungus is eaten by 
an insect. Miehe (1911) found localized, }uxuriant growths of certain 
_ fungi in the pseudobulbs of Myrmecodia and Hydnophytum, but con- 

cluded that the hyphx were cropped by the ants merely to prevent them 
_ from occluding or obstructing the galleries. The occurrence, in ant 
nests, of more or less pure cultures of fungi does not indicate necessarily 
_ that the mycelium is actually cultivated and eaten by the insects, since, 

as suggested by Perkins (1914), the mats of hyphe may be purely ad- 
ventitious. Furthermore, there is much uncertainty in reasoning from 
analogy with the highly specialized, phytophagous Attini that cosmopoli- 

_ tan, more or less omnivorous representatives of the Formicide are 
fungus-farmers. 

F A number of investigators assume that the coccids; which occur in 
so many myrmecophytes, are introduced into the myrmecodomatia by 
the ants and tended by them as “milch cows.’’ For example, Belt 

_ (1874) states that in Cecropia the Aztece ‘do not obtain their food 
_ directly from the tree, but keep brown scale insects (Coccidse)—which 
_- suck the juices from the tree and secrete a honey-like fluid that exudes 
_ from a pore on the back and is lapped up by the ants.” Ule (1906) 
_ notes that most myrmecophytes contain coccids and assumes that they 

are brought into the domatia by the ants. FE. Laurent (1903-04; see 
_ De Wildeman, 1905-07) and Kohl (1909) reach similar conclusions in 
__ regard to the coccids in Barteria fistulosa, and the latter infers that “im 
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Inneren ihrer Wohnungen geben sich die Ameisen fleissig mit der Schild- 
liusezucht ab, in deren Exkrementen ihre hauptsichlichste Nahrung 
besteht.”” Fiebrig (1909), on the contrary, believes that the coecids in 
Cecropia “in keinem direkten Verhiltnis zu diesen Ameisen stehen,”’ 
and Dr. Bequaert (Part IV, p. 436) is of the opinion that the coecids find 
their way into the myrmecodomatia of their own accord, just as they 
do into other cavities (normal and abnormal) that are not inhabited by 
ants. 

It is difficult to observe the normal activities of ants in myrmeco- 
phytes, even when living plants and insects are available. Therefore, 
they must be studied in artificial nests or by indirect methods. Valuable 
clues in regard to the feeding habits of other animals have been obtained 
by analyses of feces or the contents of alimentary tracts. Unfortunately, 
ants (imagines) take only fluids or semifluids into their crops and 
stomachs. They do not masticate their food with their mandibles or 
maxille. The act of feeding consists in lapping or rasping nutrient sub- 
stances—which previously may have been dismembered or cut into 
fragments of suitable sizes by means of the mandibles—with the rough- 
ened surface of the protrusible tongue. 

Meinert (1860) discovered that ants, like the social wasps,’ have a 
curious ‘mouth sac’’ which he considered to be a crop or “‘social 
stomach.’’ Although Meinert’s conclusions were severely criticised by 
Adlerz (1886), the latter was unable to determine the true function of this 
infrabuccal chamber. In fact, Janet (1895, 1899) is the only student of 
ants who has studied the function of the infrabuccal sac with any degree 
of care. He demonstrated, by feeding experiments and by dusting ants 
with various powders, that the sac acts as a receptacle for detritus— 
which the imagines remove by means of their toilet organs from their _ 
own bodies, from their progeny, and from their companions—and food- 
residues. The latter substances may be of two distinct types: (1) coarse 
fragments of animal or plant tissues, which adhere to. the surfaces of 
the ant during the process of cutting up or dismembering the food and 
subsequently are swept into the sac; and (2) finely divided solids 
rasped off by the tongue and segregated from the fluid or semi-fluid 
substances that pass into the crop. 

The material that accumulates in the infrabuccal cavity in the ai 
of a peculiarly moulded pellet, ‘‘corpuscule enroulé”’ of Janet, is finally _ 
cast out as a useless residuum or fed to a larva (Pseudomyrming). 

1Previously investigated by Brants (1841). 
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q ‘Although it + it was Sie eisai of these infrabuccal pellets that H. von 
x Thering (1898) and Huber (1905) were able to throw so much light upon 
the origin of fungus gardens during the founding of new colonies of attine 
3 _ ants, I have not succeeded in finding a single investigator who has 
analyzed an extensive series of them in searching for clues concerning the 
4 - feeding habits of ants. 
_____ The strongly hypocephalic larve of Viticicola and Pachysima are 
: fed with pellets voided from the infrabuccal pockets of the workers. The 
pellets are inserted into a curious depression or pouch (trophothylax) 

__ which is located on the ventral surface of the larva close to its head. 
_ Owing to their relatively large size and dark color, these pellets are quite 
= conspicuous and easily obtained from larve preserved in alcohol. 
. , | have been able to secure a large number of them and to 
*- compare Bice with pellets dissected from the heads of imagines. I 
: — have’ also dissected numerous workers of Crematogaster africana sub- 
i species laurenti variety zeta, C. impressiceps variety frontalis, C. buchneri 
a subspecies biimpressa, C. (Atopogyne) africana variety schumanni, and 

3 _ other ants which inhabit myrmecophytes, and have analyzed the con- 
3 — ws ged infrabuccal pockets. 

Food of Viticicola tessmanni 

et Cae his field studies of Vitex Staudtii, Dr. Bequaert was unable to 
_ secure any clue in regard to the chief sources of food of the ants, Viticicola, 
__ which are “obligatory”’ inhabitants of this myrmecophyte. The plants 
grow in wet, swampy regions and are not provided with food-bodies or 
_ extrafloral nectaries. Unless disturbed, the ants are not found running 

_ over the vegetation. They appear to remain, at least during the daytime, 
_ ‘in the myrmecodomatia and, as shown by my colleague, Dr. Wheeler, 
_ (p. 108), seem to be structurally modified for their life in the dark, tube- 
like domatia of Viter Staudtii. Their eyes are somewhat rudimentary 

for the group to which they belong and their body color is light yellowish 
_ brown, an unusual color in species of T'etraponera, to which V. tessmanni 
was originally referred. 
a I have shown at the beginning of this paper that certain of the 
_ tissues in the myrmecodomatia of Vitex Staudtii are abundantly supplied 
_ with nutrient substances. The cells of the outer portion of the peripheral 

layer of medullary tissue in young twigs are filled with starch, and the 
_ elements (parenchyma and libriform fibers) of the xylem are densely 

_ packed with grains of this carbohydrate. The ‘nutritive layer’’ of the 
_ gall-like heteroplasias, on. the other hand, is rich in nitrogenous sub- 
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stances and fats. The ants gnaw this protein-fat layer, but, although 
they clean and smooth the interior of the domatia by removing more or 
less of the pith, they do not appear to cut through to the starch-contain- 
ing cells, except at an early stage in the formation of the heteroplasias. 

That the latter structures provide the principal food of Viticicola 
tessmanni is suggested by the following facts. 

1. Field observations have failed to reveal an external food supply. 
2. The pellets do not contain food from an outside source. ; 
3. The myrmecodomatia do not contain coccids. 
4. The starch-containing tissues are not excavated extensively by 

the ants. 
5. The heteroplasias are traumatic structures produced by the ants. 
6. They resemble gall-heteroplasias and have a protein-fat layer 

which is gnawed by the ants. 
7. The pellets in the larval trophothylaces are composed of frag- 

ments of this tissue (Pl. XLV, fig. 1) and bits of ant larve or triturated 
eggs (Pl. XLV, fig. 3). | 

Pellets of Pachysima 

The pellets in the larval trophothylaces of Pachysima xthiops and 
P. latifrons are composed of substances obtained both from within and 
without the myrmecodomatia. Almost every pellet contains either a 
whole coccid larva (Pl. XLV, fig. 2), or one or more chunks of an adult 
coccid (Pl. XLIV, fig. 3). In addition, they have a relatively large ad- 
mixture of fragments of medullary tissue, containing the amber-colored 
substance (Pl. XLV, fig. 6) ; aerial hyphe from the walls of the domatia (Pl. 
XLV, fig. 5); mites; nematodes; unicellular hairs of Barteria fistulosa; 
dirt; and numerous spores of many different types (Pl. XLIV, fig. 1; 
Pl. XLV, fig. 4). Occasionally, they contain bits of extraneous plant 
tissues, pollen, fragments of malaxated insects, ete. 

Pellets dissected from the heads of imagines contain a similar assort- 
ment of substances, but usually in somewhat different proportions. In 
other words, they have a smaller admixture of animal tissue. This is 
due, in all probability, to the fact that the worker nurses add fragments 
of coccids to their pellets before feeding them to the larve. 

Although the larve undoubtedly feed upon the fragments of coccids, 
it is difficult to determine how much of the miscellaneous material — 
is actually eaten by them. The larval stomach contains a structureless — 
mush, so that analyses of the contents of this organ are of little signifi- _ 
cance in this connection. There is a similar difficulty in distinguishing _ 
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between detritus and food residues in the infrabuccal chambers of the 
2 _ imagines. The fragments of malaxated insects are food residues, but the 
_ aérial hyphe and fragments of medullary tissue may be vegetable débris, 
which adhered to the surfaces of the imagines during the process of 
x Meppins and enlarging the domatia. 

Pellets of Peodiglianelses 

The infrabuccal sacs of the Crematogasters which inhabit the Cuvierz 
one Plectronia Laurentii also contain substances both from within and 
without the domatia. Although many of the pellets have an admixture 
of malaxated insects, they do not contain fragments of the coecids which 
inhabit the myrmecophytes. Not infrequently, the pellets are composed 
entirely of bits of the ambrosia-like mycelia, or fragments of parenchyma 

___ which are packed with this fungus. Most of the pellets, as in the case of 
_ Pachysima, contain malaxated medullary tissue, and dirt, pollen, hairs, 

spores, and other extraneous substances. 
‘The infrabuccal sacs of the Crematogasters which inhabit the 

_ Barteriz and Sarcocephalus are more or less completely filled with the 
same general assortment of substances which occur in the infrabuccal 
pellets of Crematogaster africana subspecies laurenti variety zeta and C. 
impressiceps variety frontalis; except that the bits of ambrosia-like 
mycelia are replaced by fragments of chromogenic, aérial hyphe which 
grow within the ant-inhabited cavities of these myrmecophytes. 

Nutritive Significance of the Callus-heteroplasias 

The problem of determining the exact nutritional significance of the 
callus-heteroplasias in the Cuvierx, Plectroniez, Barteriz, and Sarco- 
cephalus is complicated by the presence of coccids which feed upon these 
tissues. In other words, the question arises as to whether these struc- 
tures are induced by the ants primarily for their own consumption or for 
feeding the coccids. Histological evidence indicates that the nutritive 
layer is gnawed and rasped by the ants, and fragments of this tissue 
occur in the pellets of the Crematogasters, but these facts in themselves 
do not afford a solution of the difficulty. Nor does the absence of coccids 
in certain of the myrmecodomatia which contain callus-heteroplasias 
prove that the chief function of these traumatic tissues is not the provi- 
sion of food-reservoirs for Coccide. 
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‘. Relations Between Ants and Coccids 
The well known aphid- and coccid-tending habits of the Cremato- 

gastrini suggest that the coccids are introduced into the myrmeco- 
phytes by the Crematogasters and carefully tended by them as “milch 
cows.” That the Crematogasiers actually devote considerable attention 
to the coccids is indicated by the following observation of Kohl (1909): 

Nicht selten fand ich Cocciden-Kolonien auch ausserhalb der Hohlungen, so 
auf Plectronia Laurentii, wo sie sich in einem Gehiuse befinden, das von den Ameisen 

aus fein zerkleinerten ‘pflanzlichen Bestandteilen hergestellt wird, nachdem letztere 
mittels einer von ihnen ausgeschiedenen klebrigen Flissigkeit verkittet wurden. 
Diese Schildliiusekammern standen vielfach mit den innern Nistriumen durch eine 
oder mehrere Ofinungen i in Verbindung. 

It seems probable, however, that the large colonies of coccids in Barteria 
fistulosa may be purely adventitious. The Pseudomyrmine are not 
known to tend Aphidide, Coccide, Membracide, Fulgoride, or Psyllide, 
and, as I have indicated on preceding pages, the Pachysima imagines 
actually carve up the coceids and feed them to their larve. - 

Nutritive Value of Medullary Tissue 

The ants scarify the walls of the myrmecodomatia of ‘the Cuvierez, 
Barterix, Plectronizx, and Sarcocephalus, excavating the remains of the 
succulent, inner portions of the pith and removing more or less of the 
thick-walled medullary tissue, Although fragments of these tissues occur 
abundantly in the infrabuccal pellets of the imagines, there is, unfortu- 
nately, no eonclusive evidence to indicate whether the ants actually feed 
upon them, or remove them merely for the purpose of cleaning and en-- 
larging the domatia; in other words, whether the fragments in the infra- 
‘buccal sacs are food residues or detritus. 

Nutritive Value of Fungi 

All of the ant-inhabited plants (species of Acacia, Triplaris, Cecro- 
pia, Nauclea, Enterolobium, Myrmecodia, and Hydnophytum, as well as 
Cuviera, Vitex, Plectronia, Barteria, and Sarcocephalus) of which I have 
succeeded in obtaining suitable material have a more or less luxuriant 
growth of fungi upon the inner walls of their myrmecodomatia. These 

fungi are cropped by the ants and fragments of them are taken into the 
infrabuccal cavities of the imagines. However, as I have shown elsewhere 
(Bailey, 1920), there is no reliable evidence to indicate that these fungi 
are cultivated and fed upon by the ants, and are not purely adventitious 
and merely cropped in order to prevent them from obstructing the 
domatia and interfering with the broods. 
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Ants and Nematodes 

_ I have shown that the infrabuccal pellets of Pachysima and the 
se etistdations of detritus of Crematogaster impressiceps variety frontalis 
____ contain numerous nematodes (PI. XX XVIII, fig. 3). Janet (1893) has 
___ pointed out that certain nematodes pass their larval stages in the pharyn- 
___ geal glands of Formica rufa Linnzus, Lasius flavus (Fabricius), ete., and 
____ that sexed individuals occur in the detritus of the ant colonies. te the 
ase of Pachysima xthiops, the nematodes evidently work their way into 

the infrabuccal sac and subsequently are transferred to the larval tropho- 
4 , thylaces or are cast out in voided pellets. 

Amber-colored Substance 

_.  Thave called attention to the peculiar amber-colored substance in 
the normal and abnormal tissues of the Cuviere, Barteriz, and certain 

of the Plectroniz, which serves not only as an excellent ‘culture- 
medium’’ for fungi, but is fed upon by coccids and ants. When seen 
en masse, it is dark-colored and opaque, but in freshly-cut, thin, micro- 
scopic preparations is a translucent or hyaline, bright-golden-yellow, 
amorphous substance. It gradually darkens, if sections are left in alcohol 
or water, turning a reddish brown. The substance shrinks in drying and 
swells very considerably when remoistened with alcohol or water, but is 
insoluble in these liquids and also in ether, chloroform, benzol, carbon 
bisulphide, acetic, hydrochloric, and sulphuric acids, and cuprammonia. 
It dissolves readily, however, in dilute solutions of caustic soda, caustic 
potash, and nitric acid. It does not give a red color-reaction in Sudan 
III, aleanna, corallin, or hot or cold phloroglucin and hydrochloric acid, 
but takes on a reddish tinge in Hanstein’s aniline and in hydrochloric 
acid. It turns dark in iron salts and stains readily in aniline-blue. In 
iodine and cold Millon’s reagent, it takes on a dirty greenish color, but, 
when heated in the latter reagent, turns a dark brick-red. It retains its 
original color in hot concentrated nitric acid, but turns a darker yellow or 
orange brown on moistening with strong ammonia.’ 

I suspect that the substance is a complex mixture, containing pro- 
teins and carbohydrates but, in the absence of abundant material and an 
extensive chemical investigation, I have not been able to secure any 
reliable clue in regard to its composition. 

Of course, it should be kept in mind that the material which I 
have studied consists entirely of dried a and of myrmecodomatia 

'When the substance has turned dark reddish brown, by standing in water or alcohol or by drying 
in air, the original bright-golden-yellow color is restored by treatment with nitric acid 
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preserved in 70%-90% alcohol. Therefore, the substance in question 
may have been considerably modified (by phenomena of coagulation, 
oxidation, ete.) and may have existed in a more fluid phase in living 
plants. If it has not undergone solidification, the coccids must secrete 
substances which act upon it in order to render it sufficiently fluid to pass 
through their sucking mouth-parts. 

Similar amber-colored substances occur in a number of other myr- 
mecophytes, particularly in rubiaceous plants. The cells of the peri- 
pheral layer of medullary tissue in the myrmecodomatia of certain 
Cecropiz are filled with a translucent amorphous material' whose micro- 
chemical reactions parallel those that have been outlined above. 

The exact role which these substances play in the nutrition of ants, 
and of the coccids and fungi which are frequently associated with them, 
deserves to be carefully investigated. 

THEORIES OF MYRMECOPHILY AND MyYRMECOPHYTISM 

Hypothesis of Richard Spruce 

During the last sixty years there has been considerable speculation 
concerning the significance of myrmecophytism. In his explorations of 
the Amazonian and Andean regions of South America (1849-1864) 
Richard Spruce encountered many plants having peculiar structural 
modifications, foliar sacs, hollow fistulose stems, etc., which were occu- 
pied by ants. Upon returning to England, Spruce prepared a paper? 
in which he endeavored to account for the origin of these remarkable 
myrmecophytes. This paper was read before the Linnwan Society on 
April 15, 1869, but unfortunately did not appear in print until 1908, 
owing to the fact that the Council of the Society would not authorize 
its publication unless Spruce made certain fundamental changes in the 
text. This Spruce refused to do. : 

The kernel of Spruce’s hypothesis is contained in the following 

paragraph: 
I have reason to believe that all of these apparently abnormal structures have 

been originated by ants, and are still sustained by them; so that if their agency were 

withdrawn, the sacs would immediately tend to disappear from the leaves, the dilated 
branches to become cylindrical, and the lengthened branches to contract; and al- 
though the inheritance of structures no longer needed might in many cases be main- 
tained for thousands of years without sensible declension, I suppose that in some it 

would rapidly subside and the leaf or branch revert to its original form. 

1Fiebrig’s (1909) conclusion that the reddish brown color is produced by oxidations induced by 
formic acid is not likely to be substantiated. : 

2“ Ant-agency in plant-structure; or the modifications in the structure of plants which have been 
caused by ants by whose long-continued agency they have acquired sufficient permanence to be em- 
ployed as botanical ters.”’ : 
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pa Efile Scena that the ants induced the formation of the abnormali- 
ties i in order to provide themselves with domatia during periods of in- 

ae und: and drew largely upon his remarkable fund of information 
a _ concerning the flora of tropical America in support of this idea. He 

pointed out that the majority of the myrmecophytes occur in low 
_ Swampy regions or regions that are periodically inundated, and em- 

_ phasized the fact that species which are entirely submerged during 
periods of high water are normal, whereas species which are only partly 
covered tend to be myrmecophytic. 

Seeing, then, how the sacs on the leaves have originated, and what purpose they 

serve, it is plain that a species of Tococa, like T. planifolia, inhabiting the very 
a _ river's brink, and liable to be completely submerged for several months of 

___ every year, could never serve as a permanent residence for ants, nor consequently 
___ have any character impressed on it by their merely temporary sojourn; even if their 
____ instinct did not teach them to avoid it altogether, as they actually seem to do; where- 
as the species of Tococa growing far enough inland to maintain their heads above 

_ water even at the height of flood are thereby fitted to be permanently inhabited, and 
__—s are consequently never destitute of saccate leaves, nor at any season of the year clear 
‘a é “Siete. Nearly all tree-dwelling ants, although in the dry season they may descend 

to the ground and make their summer-houses there, retain the sacs and tubes above- 
mentioned as permanent habitations; and some kinds of ants appear never to reside 

_ elsewhere, at any time of year. There are some ants which apparently must always 
____ live aloft; and the Tococa dwellers continue to inhabit Tococas where there is never 

any risk of flood, as in the case of T'. pterocalyxr, which grows on wooded ridges of the 
Andes. Their case is parallel to that of the lake-dwellers of the mouth of the Orinoco 
‘and the inundated savannas of Guayaquil, whose descendants must needs elevate 

___ their houses on stages six feet or more in height, although nowadays erected on rising 
ground far beyond the reach of floods or ocean-tides (Spruce). 

_ Spruce did not consider that there was any true symbiosis between 
the ants and the plants as is indicated by the following statement in a 
letter to Darwin: 

The ants cannot be said to be useful to the plants, any more than fleas and lice 
are to animals; and the plants have to accommodate to their parasites as best they 

may. 

Belt’s Theory of Symbiosis 

In 1874 Belt published the results of his observations upon leaf- 
cutting ants and certain myrmecophytic Acaciz, and formulated an 
ingenious theory of myrmecophily. He concluded that the ants which 

inhabit the “bull’s-horn”’ Acaciz. 
form a most efficient standing army for the plant, which prevents not only the mam- 
malia from browsing on the leaves, but delivers it from the attacks of a much more 
dangerous enemy—the leaf-cutting ants. For these services the ants are not only 
securely housed by the plant, but are provided with a bountiful supply of food; and 
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to secure their attendance at the right time and place this food is so arranged and 
distributed as to effect that object with wonderful perfection. The leaves are bi-pin- 
nate. At the base of each pair of leaflets, on the mid-rib, is a crater-formed gland, 
which when the leaves are young, secretes a honey-like liquid. Of this the ants are 
very fond; and they are constantly running about from one gland to another to sip 

up the honey as it is secreted. But this is not all; there is a still more wonderful 
provision of more solid food. At the end of each of the small divisions of the com- 

pound leaflet there is, when the leaf first unfolds, a little yellow fruit-like body united 
by a point at its base to the end of the pinnule. Examined through the microscope, 
this little appendage looks like a golden pear. When the leaf first unfolds, the little 
pears are not quite ripe and the ants are continually going from one to another, 
examining them. When an ant finds one sufficiently advanced, it bites the small 
point of attachment; then, bending down the fruit-like body, it breaks it off and bears 
it away in triumph to the nest. All the fruit-like bodies do not ripen at once, but suc- 

cessively, so that the ants are kept about the young leaf for some time after it un- 
folds. Thus the young leaf is always guarded by the ants; and no caterpillar or 

larger animal could attempt to injure them without being attacked by the little 
warriors. 

These facts lead Belt to the conclusion that the function of the 
honey-secreting glands of plants is to attract insects which protect the 
flower-buds and leaves from the attacks of phytophagous insects and 
herbivorous mammals; and, by analogy, that the sugary secretions of 
various plant lice, scale insects, and leaf-hoppers have a similar fune- 
tion in attracting ants for the protection of these insects. 

Delpino’s Hypothesis 

A similar explanation of the function of extrafloral nectaries was 
put forward by Delpino in a paper read in 1873 (published in 1874-75). 

What then is the function of the extranuptial nectaries, which are found on the 
caulinary leaves, on the bracts, and on the calyx? Though I reserve for another 

paper the publication of my studies of such and other extra-dichogamie relations 

between plants and insects, I do not hesitate to announce now that the chief function 

of these nectaries is to place the ants, wasps, and Polistes in the position of sentries 
and guards, to prevent the tender parts of the plant from being destroyed by larvae.’ 

He elaborated this hypothesis in subsequent papers and reached 
the following conclusion (1889) in regard to myrmecophilous plants: 

1 Qual @ dunque la funzione dei nettarii estranuziali, sia che si trovino sulle foglie cauline, sulle 
brattee o sul calice? Quantumque noi ci riserbiamo in altro lavoro di publicare i nostri studii sovra 
siffatte ed altre relazioni estradicogamiche tra le piante e gl'insetti, non esitiamo fin d’ora ad enunciare 
che riffatti nettarii hanno per funzione principale di costituire nelle formiche, nelle vespe, nei Polistes 
alieensngte vigili sentinelle e guardiani per impedire che le parti tenere delle piante siano divorate dai 
rucni. 

Kerner von Marilaun (1876) has also advanced the view that the function of extrafloral nectaries 
is to prevent ants from plundering the nectar from flowers and thus interfering with the normal proces- 
ses of insect-fertilization. ; 
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ae _ In the case of myrmecophilous species, the plant works for the ant in two ways, 

ne "either in supplying a sugared food, or in furnishing suitable lodgings, and the ant 
3 ‘works for the plant in defending it against its enemies.’ 

Beccari’s Hypothesis 

* 4 E tnccari (1884-86), like Richard Spruce, endeavored to account for 
as origin of the peculiar structural modifications of various myrmeco- 
___ phytes upon the basis of the Inheritance of Acquired Characters. The 
___ following extracts from his beautifully illustrated work upon the myrme- 
Rok sophytes of Malasia are significant in this connection: 
ss Among insects, e. g. the ants, endowed with burrowing habits and also attracted 
wie TEE itiies qubotances and fleshy tissues, may have sought, by piercing the bark and 

_ the ligneous parts, to enter certain branches or certain twigs. Having taken away the 
‘removable tissues, they may have succeeded in obtaining a commodious cavity 

in which to nest. During this performance the ants may have stimulated, although 
es unconsciously, the walls of the inhabited cavity, which in consequence of the stimulus, 

_ may have grown and become ulteriorly modified. So that finally, in the course of 
time, they may have produced twigs that were normally provided with sheltering 
eavities. The argument, if valid for the twigs, may also be applied to the spines, 

to the pouches on leaves or roots, or to any other organ. If the ants did not always 
use a definite spot in order to gain access into the cavity, or if the entrance was made 
on a place where no sensitive protoplasma was present, the aperture would not be- 
come hereditary (Acacia cornigera, Endospermum); if, on the contrary, the ants con- 
tinually sélected some particular spot | for perforation, and especially if the latter was 

of Acacia cornigera seem to me to have perhaps had this origin. . . . I am therefore of 
opinion that, because of the long time during which the stimulus of the ants acted 
upon the bulbose hypocotyle of Myrmecodia and related genera, a period of hereditary 
production (perhaps more pronounced in certain species than in others) has begun 
even of the galleries of the tuber, which are the essential part of the organ with 
which the plant acts as a host. In this way it may happen that this organ at once 
assumes the growth of a tuber, which, under certain circumstances, may remain in 
life and also grow independent of ants.‘ 
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Other Hypotheses 

Fritz Miller (1880-81) and A. F. W. Schimper (1888) brought 
together considerable evidence, particularly in the case of Cecropia, 
to show that myrmecophytism is a true symbiosis, that the ants actually 
protect their hosts and that the food-bodies, extraflorai nectaries and 
many of the peculiar structural modifications of myrmecophytes are 
adaptations for the purpose of attracting ants. It should be noted in 
passing, however, that “‘Schimper’s theory”’ of myrmecophily is not 
essentially different from the earlier hypothesis of Belt. 

In 1900 Buscalioni and Huber published a short paper, “ Eine neue 
Theorie der Ameisenpflanzen,’”’ in which they noted the abundance of 
myrmecophytic plants in swampy or inundated regions, and suggested 
that myrmecophytism originated under environmental conditions of this 
character, a view which, as I have shown, was championed by Spruce. 

It is evident, accordingly, that there are in reality but two distinct 
theories of myrmecophytism; the Belt-Delpino hypothesis, or theory of 
symbiosis (myrmecophily), and the Lamarckian theory of Richard 
Spruce. The “theories” of Fritz Miller, Beccari, Schimper, Buscalioni 
and Huber, and others resemble in their fundamental features one or the 
other of these hypotheses. 

Critics of the Theory of Myrmecophily 

The Belt-Delpino hypothesis and the adherents of myrmecophily 
‘have been severely criticised in recent years by a number of different 
investigators. Moller (1893), Ule (1900), Rettig (1904), H. von Thering 
(1907), Madame Nieuwenhuis von Uxkiill-Giildenbrandt (1907), 
Fiebrig (1909), Wheeler (1913), and others have assailed the principal 
bastions of this theory and have succeeded in demolishing many of the 
principal arguments advanced in its support. Thus, it has been demon- 
strated that the ants are not sufficiently effective guardians of the plants 
to account for the origin of the various structural modifications of 
myrmecophytes through the action of Natural Selection. This is true 
even in the classical cases of the myrmecophytie Cecropiz and Acaciz. 
Furthermore, many plants which are not inhabited or frequently visited 
by ants are provided with pseudo-domatia, prostomata, food-bodies, 
extrafloral nectaries, ete. 

Present Status of the Problem of Myrmecophytism 

Although these investigators have succeeded in overthrowing the 
ingenious theory of Belt-Delpino and in showing that myrmecophytism 
is, in all probability, not a phenomenon of true symbiosis, but rather one 
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of parasitism, they have failed to provide a satisfactory working hypo- 
thesis to account for the origin and functional significance of the various 

inherited structural peculiarities of myrmecophytes. For example, 
Madame Nieuwenhuis von Uxkiill-Giildenbrandt (1907) states, at the 
end of her comprehensive monograph upon extrafloral nectaries, that 

biologists have no more idea in regard to the true meaning, origin, and 
functional significance of these glandular structures than they did in the 
time of Linnzus. We are equally in the dark concerning the so-called 

Beltian and Miillerian food-bodies, saccate leaves, fistulose or swollen, 
hollow stems and branches, prostomata, etc. It is true that the work of 
Treub (1883, 1888), Rettig (1904), Miehe (1911), and others indicates 
that the pseudobulbs, galleries, and papille of the Myrmecodiz have a 
physiological origin and function, but their results are not entirely con- 
clusive. 

_In view of the taboo that has been placed upon the Inheritance of 
Acquired Characters (owing to the seeming impossibility of proving, or 

_ disproving, the validity of this phenomenon) the simple Lamarckian ex- 
planations of Richard Spruce and Beccari are not likely to find many 
ardent supporters. Furthermore, the frequent occurrence of the same 
peculiar structural modifications, in plants which are not inhabited or 
visited by ants, is as serious a stumbling block in the way of the Spruce- 
Beccari hypothesis as it is in that of Belt-Delpino. 

The present status of the problem of myrmecophytism may be 
summarized, therefore, as follows. Certain plants tend—for reasons 
which are at present obscure—to form extrafloral nectaries, food-bodies, 
prostomata, saccate leaves, fistulose branches, and other pseudo- 
domatia, etc. In many cases, but by no means in all, these structural 
modifications of plants are taken advantage of by ants in their search for 
food and domatia. The myrmecophytic relationship which results is 
purely a case of parasitism in which all of the advantage lies with the ants. 

My own observations upon myrmecophytism among African plants 
lead me to believe that the relationship is solely one of parasitism; but 
one in which the behavior of the parasitic insects is particularly signi- 
ficant. Although there appears to be no valid reason for supposing that 
the ants have been, or are now, concerned in the origin and development 
of the pseudo-domatia or peculiar modifications of the central cylinder 
that are associated with phyllotaxy, histological and other’ evidence 
indicates conclusively that the callus-heteroplasias, as well as the re- 
markable exit apertures of Vitex Staudiii, are traumatisms induced by 

the ants. 
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Origin of the Pseudo-gall-forming Habit 

It is to be emphasized that the pit-like excavations, containing 
nutritive callus-heteroplasias, occur in plants of different growth forms 
(belonging to three distinct orders, Parietales, Tubifloree, and Rubiales) 
and are produced, not only by the “obligatory’’ Viticicola and Pachysi- 
mz, but also by the ubiquitous, ‘facultative’? Crematogasters. In the 
case of the highly modified and specialized V2ticicola tessmanni, the gali- 
like structures of Vitex Staudtii are very complex histologically and their 
production appears to be under more delicate control, as is evidenced by 
their characteristic form and structure and very symmetrical distribu- 
tion. In the flacourtiaceous and rubiaceous myrmecophytes, on the 
other hand, not only do the individual excavations vary greatly in size 
and shape, but their distribution is more or less erratic and there are 
numerous evidences of ‘trial and error” in their production. Whereas 
in Vitex Staudtii the ants almost invariably cut their excavations to just 
the right depth (the level of the cambium and inner cortex) to produce 
ingrowths of delicate, undifferentiated, nutritious parenchyma and gnaw 
away the inner margin of this layer at a rate which yields the most favor- 
able results, the Crematogasters, Engrammata, and “obligatory”? Pachy- 
sime frequently cut their way to the outer cortex, epidermis, or exterior 
and induce the formation of heteroplasias which, owing to the differen- 
tiation of more or less sclerenchyma, wound-wood, wound-cork, etc., are 
less nutritious and more difficult to control during the subsequent proc- 
ess of feeding. 

The question naturally suggests itself, how did these pseudo-gall- 
forming habits originate among ants? There are certain general tenden- 
cies in the growth of plants and in the activities of ants which appear to 
throw some light upon this problem. 

In woody plants, the cortex and cambium (and its derivative tissues) 
are under a certain equilibrium as regards mechanical strains and stresses, 
osmotic forces, distribution of moisture and food-substances, etc. When 
this equilibrium is disturbed by mechanical injuries, the polarity, rate of 
division, physiological activity and differentiation of the cells of the 
cambium and cortical parenchyma are more or less profoundly modified, 
depending upon the type and severity of the injury, the kind of plant, 
and its stage of development, etc. Abrasions and perforations, which 
extend through the cortex, phloem, and cambium to the xylem or medulla, 
tend to alter the polarity of the cambial cells in the immediate vicinity 
of the injury and to cause them to divide more actively. This change in 
polarity and acceleration in growth, which commonly extends to the 
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parenchyma of the overlying tissues, produces lateral out-growths of 
delicate, thin-walled, unlignified, more or less isodiametric cells from the 
sides of the wound. These callus-formations gradually bridge over the 
gap in the side of the stem and !ead ultimately to a regeneration of the 
missing portions of the cambium, cortex, xylem, and phloem. However, 
the differentiation of the cells of the callus does not result at once in the 
production of norma! tissues, but of so-called wound-wood, wound-cork, 
etc. These wound-tissues vary greatly in form, structure, and arrange- 
ment, depending upon a number of different factors. Furthermore, there 
tends to be a considerable concentration of food-substances (protein, 
fats, sugars, etc.) in callus-heteroplasias and frequently of gums, muci- 
lages, resins, tannins, etc. in the tissues which are differentiated from 
them. 

_ The entrance and exit apertures, made by ants in the sides of myr- 
mecodomatia, usually become occluded by wound-tissues unless they 
are kept open by the ants. For example, F. Miiller (1880-81) found 
that in Cecropia the perforations made by Azteca queens in entering the 
primordial, internodal chambers frequently heal over and have to be 
reopened upon the exit of the young colony. Similar occluded apertures 
are of common occurrence in abandoned myrmecodomatia and domatia 
whose inhabitants have died or been killed by other insects. In clearing 
the entrance and exit holes, the ants are forced to gnaw upon the callus- 
heteroplasias. Therefore, since these tissues are usually well supplied 
with nutrient substances, as is indicated not only by microchemical 
analyses, but also by the fact that they are frequently fed upon by 
coccids, it might be expected a priori that the ants would discover the 
nutritive value of the callus and in many cases endeavor to increase its 
volume. The simplest and most direct method of producing additional 
callus-heteroplasias in the African myrmecophytes, and in other plants 
having similar myrmecodomatia, is for the ants to cut through to the 
cambium from the inside of their domatia. The moist, dark environ- 
ment in the interior of the domatia favors a luxuriant growth of callus 
and tends to retard the differentiation of its cells, whereas the general 
environment upon the exterior of the myrmecodomatis appears in most 
cases to have an opposite effect. This is indicated by the structure, 
form, and development of callus-outgrowths from perforations in the 
walls of fistulose stems and branches. The heteroplasias tend to grow 
more rapidly in the direction of the moist central chambers than they 
do laterally or towards the exterior, so that they frequently project more 
or less into the domatia; and, as shown in Pl. XL, fig. 1, the differentia-— 
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tion of the cells proceeds more rapidly in the external than in the inner 
portions of the heteroplasias.' 

In the myrmecophytic Cuviere, Plectroniz, and Barteriz, the 
callus heteroplasias which grow out from the margins of the entrance 
apertures resemble those that develop in the pit-like excavations. When 
the cells of the latter are filled with an amber-colored substance, the 
elements of the former contain this material which is fed upon by coccids 
and also apparently by the ants. 

In view of these facts, it is not surprising that the pseudo-gall- 
forming habit should have originated among several genera of African 
twig-inhabiting ants, the facultative Crematogasters as well as the 
obligatory Pachysime and Viticicola. The remarkable fact is that the 
pseudo-cecidia should occur in a number of African myrmecopbytes, 
belonging to three distinct orders, and not have been recorded in similar 
myrmecophytes from other tropical or subtropical regions. Of course, 
this may be due largely to structural and other differences in the myrme- 
codomatia, or to differences in the general growth-conditions of the 
vegetation, but I am inclined to believe that the phenomenon’ occurs in 
extra-African myrmecophytes and has been overlooked. For example, I 
find that the myrmecodomatia of Nauclea formicaria Elmer and of an 
unidentified Philippine myrmecophyte contain bisymmetrically 
arranged lateral excavations and callus-heteroplasias which resemble 
those of the African Cuviere. These myrmecodomatia were inhabited 
by species of Decacrema and Camponotus respectively. Furthermore, 
as has been pointed out earlier in this paper, the ‘‘stomatomes”’ of 
Cecropia, which contain colonies of Aztece, resemble the heteroplasias of 
Plectronia species A, and, although they are not situated in pit-like ex- 
cavations, may prove to be homologous structures. 

Sclerenchymatous Rings and Caps of Vitex Staudtii 

Just as certain abnormal environmental conditions, caused by 
mechanical injuries, lead to the formation of delicate, undifferentiated 
callus, others produce the transformation of thin-walled parenchyma 
intosclerenchyma. Thus, one commonly finds more or less sclerenchyma 
in those portions of the bark which overlie the excavations in the walls 
of the myrmecodomatia of the Cuviere and Plectroniz. Similarly, 
the outer surfaces of the exit apertures are often more or less completely 
jacketed by sclerenchyma. When the inwardly projecting callus has 

1In Cecropia these ingrowths of callus, which are unusually large and conspicu may continue to 
grow oad oven prolilerate after the entrance apertures are por hace closed by wounded 
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been completely gnawed away by the ants, as frequently happens, this 
> dense layer of tissue must serve as a more or less effective barrier to the 
growth of additional occluding tissue from the sides of the apertures. 
¢ = a have emphasized the fact that in Vitex Staudtii the lateral ex- 

q ee and callus-heteroplasias are remarkabiy similar in form and 
structure and very symmetrically distributed. There is an equal uni- 
_ formity in the production of sclerenchyma, as is evidenced by the peculiar 
_ selerenchymatous caps and rings which are such characteristic features 
g in the anatomy of this myrmecophyte. In the absence of necessary 
experimental investigations, it is not possible to determine, however, 
_ whether Vitex Staudtii possesses a more pronounced tendency towards 
3 - the formation of sclerenchyma than other myrmecophytes or whether 
= the production of these peculiar structures is due solely to a more 

delicate control of ordinary traumatic phenomena by the highly 
4 - specialized Viticicola tessmanni. 
are | conclusion, it is to be emphasized that these tropical “bio- 
F eeessints,”” in which representatives of the higher plants, fungi, ants, 
 coecids, and nematodes are intimately associated, deserve to be carefully 

and critically studied in the field. They should form the basis for some 
| emery interesting physiological and ecological investigations. 

» 
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Vitex Staudtii Guerke 

Fig. 1. Transverse section of a young stem, cut just above a node (at the level 
A-A shown in Text Figure 88, p. 449): CC, central cavity; Ph, peripheral layer of 
pith; PT, primary trachee; Xm, secondary xylem containing vessels; VXm, 

secondary xylem devoid of vessels; Cm, cambium; Bk, bark. X 19. 
Fig. 2. Transverse section of a young stem, cut just below the node (at the level 

B-B in Text Figure 88, p. 449): CC, central cavity; LC, lateral cavity; C7’, shriveled 
callus; Ph, remains of peripheral layer of medullary tissue; PT, primary 

tracheew; Xm, secondary xylem containing vessels; VXm, vesselless secondary 
xylem; Cm, cambium; Bk, bark. X 19. 

The arrows indicate the sides of the stele which pass out into the leaves at the 
next (higher) node. 
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Fig. 1. Vitex littoralis Decne. Transverse section of a young stem, showing a 
central cavity in a species which is not inhabited by ants: CC, central cavity; Pht, 

thin-walled pith; Ph2, thick-walled pith; Xm, xylem; Cm, cambium; Bk, bark. X 12. 
Fig. 2. Viter Staudtii Guerke. Transverse section of a decorticated stem 18 

mm. in diameter, showing six growth layers: CC, central cavity; Ph, remains of 
pith; Xm1, growth layers containing few vessels; Xm2, growth layers containing 

numerous large vessels; X mPa, radii of stem devoid of vessels, in which the forma- — 
tion of xylem parenchyma has been greatly accentuated by traumatic stimuli. 7. 
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Vitex Staudtii Guerke 

Fig. 1. Transverse section of a very young, tender stem, illustrating heterogene- _ 

ous medulla and early stage in the differentiation of the ‘‘fibrovascular cylinder” — A 
or stele: Phi, large-celled, thin-walled medullary tissue; Ph2, peripheral layer of 
medullary tissue composed of small cells; P7', primary trachew; Xm, xylem; Cm, ; 

ecambium; Bk, bark. The arrows indicate the sides of the stele which pass out ins 
the leaves at the next (higher) node. X 19. 

Fig. 2. Transverse section of normal stem cut a short distance below fi 

illustrated in Fig. 1: CC, central cavity; Ph2, peripheral layer of medullary ti 
PT, primary tracheew; Xm, xylem; Cm, cambium; Bk, bark. The arrows indicate. , 
the sides of the stele which pass out into the leaves at the next (higher) node. x a 

Fig. 3. Tangential longitudinal section of a stout stem, showing a cross : 

of lateral cavity: LC, lateral cavity; T’Pa, shriveled remains of thin-walled, u 

nified parenchyma; LXmPa, thick-walled, lignified xylem parenchyma; 4 

prosenchymatous portion of xylem. X 33. 
Fig. 4. Radial longitudinal section of stout dry stem, illustrating lateral es 

and outer cap of sclerenchyma: LC, lateral cavity; 7’Pa, shriveled remains of 
walled, unlignified parenchyma; LXmPa, thick-walled, lignified xylem parench 

XmPr, prosenchymatous portion of xylem; Cm, cambium; Pm, phloewa 

periderm; CS, sclerenchymatous disk or cap. X 26. 
Fig. 5. Section of “nutritive” layer stained with Sudan III to differentiate 

x 90. 
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Pirate XXXII 

Vitex Staudtii Guerke 

Fig. 1. Radial longitudinal section of stout stem preserved in alcohol, : 

convex end of eter cavity and tissues which surround it: pert lateral cavity; ( 

lignified xylem dhe dieoo XmPr, prosenchymatous pa packed with s' 
Cm, cambium; Pm, phloem; Cz, cortex; Pd, periderm. Stained with chlorios 

zine. X 35. 
Fig. 2. More highly magnified view of the tissues shown in Fig. 1. 10h 

cavity; NL, “nutritive,” inner layer of callus; C7’, outer, larger-celled por' 
callus; 7’Pa, thin-walled, unlignified parenchyma; LXmPa, thick-walled, 

xylem parenchyma; XmPr, prosenchymatous xylem; Cm, cambium; Pm, p 

Stained with hwmatoxylin-safranin. X 60. : 
Fig. 3. Radial longitudinal section of xylem, showing septate, libriform f 

packed with starch. Section stained with chloriodide of zinc. X 170. 
Fig. 4. Section of “nutritive” layer, illustrating ground mass ol wiealich 

walled cells and dark-colored strands of conducting tissue. 200. : 
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Vitex Staudtii Guerke 

Fig. 1. Radial longitudinal section of stout stem with exit cavity (2) s 
by a ring of sclerenchyma (S): Xm, xylem; Cm, cambium. X 43. 

Fig. 2. Sector of transverse section cut just above the section illustrated i 
XXXII, Fig. 2, showing early stage in the formation of lateral cavity and nm 
layer: CC, central cavity; LC, lateral cavity; Ph, ee tissue; Xm, xylem; 
callus; Cm, cambium; Bk, bark. X 38. 

Fig. 3. Tangential longitudinal section of stout stem with exit cavity E 

ring of sclerenchyma; XmPa, parenchymatous portion of xylem; XmPr, pr 

chymatous portion of xylem. X 38. f 
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Pirate XXXV 

Fig. 1. Cuviera species? (collected at Kunga). Transverse section of normal, 

unswollen portion of internode: Ph, pith; LT, leaf trace bundles which pass out at the 
next (higher) node; Xm, cylinder of xylem; Pm, phloem; Cm, cambium; Cz, 

cortex. X 14. 
Fig. 2. Cuviera angolensis Hiern (from the Tshopo River). Transverse section 

of normal, unswollen portion of internode: Ph, pith; LT, leaf trace bundles which 
pass out at the next (higher) node; Xm, cylinder of xylem; Cm, cambium; Pm, 

phloem; Cz, cortex. X 14. 
Fig. 3. Cuviera angolensis Hiern. Transverse section of myrmecodomatium: 

Ph1, remains of thin-walled pith; Ph2, thick-walled pith; LT, leaf trace bundles 
which pass out at the next (higher) node; Xm, cylinder of xylem; Pm, phloem; Cm, 
cambium; NL, nutritive layer; Cz, cortex; CC, central cavity. X 11. 
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Pirate XXXVI 

Cuviera angolensis Hiern 

Fig. 1. Transverse section of the swollen portion of a very young stem, showing 
pulpy pith which later collapses and dries up: Ph1, thin-walled pith; Ph2, thick- 

walled pith; LT, leaf trace bundles which pass out at the next (higher) node; Cm, 

cambium; Cz, cortex. X 14. a a 

Fig. 2. Transverse section of.the base of a swelling on a stout stem, illustrating ; 

one phase in the formation of a cavity without the intervention of the ants: CC, 
central cavity; Phi, remains of thin-walled pith; Ph2, thick-walled pith; Xm, 

xylem cylinder; L7', leaf trace bundles which pass out at the next (higher) node; Gp, 

gaps made by the exit of leaf trace bundles; Cm, cambium; Pm, phloem; Cz, cortex. 
m2: f 
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Fig. 1. Cuviera species? (collected at Kunga).— 
ing chewed inner portion. X 210. — 

Fig. 2. Cuviera angolensis Hiern. Sector of a transverse section of 
matium, showing nutritive layer: NL, nutritive layer; C7, callus; CC, ¢ 
Ph2, thick-walled pith; Xm, xylem; Cm, cambium, Pm, phloem; Cz, ¢ 

Fig. 3. Cuviera angolensis Hiern. Bection of thnbt edge of eontiak 
thick-walled cells of pith, thin-walled cells of pith containing mbe 
stance, and aérial hyphe of fungus. X 210. 
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Pirate XXXIX 

Plectrcnia species A (from the Tshopo River) 

Fig. 1. Transverse section of young, normal internode: Ph, pith; Xm, xylem — 

cylinder; Cm, cambium; Bk, bark. X 9. 
Fig. 2. Transverse section of swollen portion of young stem, showing central 

cavity formed by the drying up of the thin-walled cells of the pith: CC, central — 19 

cavity; Phi, remains of thin-walled portion of pith; Ph2, thick-walled portion of 

pith; Xm, xylem; Cm, cambium; Bk, bark. xX 9. 
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Piate XL : 

Fig. 1. Cecropia species. Sector of a transverse section of a young stem, show- 

ing normal structure (right) and callus formation or ‘‘stomatome”’ (left). Thelatter 
is differentiated into two distinct portions: a darker outer layer and a light-colored _ 

hyperplasia which projects into the cavity of the stem; these two layers are separated _ 

by a meristematic layer which is continuous with the cambium: Ph, pith; NXm, 
normal xylem; NBk, normal bark; AbXm, abnormal xylem; AbPm, abnormal 

phloem; C71, dark outer layer of callus formation; C72, light-colored hyperplasia 
projecting into the cavity of the stem; Cm, normal cambium; ACm, meristematic iY 
layer of callus formation. X 10. a 

Fig. 2. Plectronia species A (from the Tshopo River). Sector of a transverse 
section of a myrmecodomatium, showing hyperplasia projecting into the cavity of the 
twig: CC, central cavity; NL, nutritive layer; SL, starch containing parenchyma; 
Ph, pith; NXm, normal xylem; AbXm, abnormal xylem; NBk, normal bark; CT1, 
external callus; Cm, cambium. The layers SL and NL together represent the tissue —__ 
designated as CT in Fig.1. X 26. i 
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Puate XLI 

Plectronia Laurentii De Wildeman 

Fig. 1. Transverse section of quadrangular, hypertrophied branch: CC, central 
cavity; NL, nutritive layer or callus; Ph, pith; FPh, layer of medullary tissue which 
consists of flattened, thick-walled cells; T’Ph, remains of thin-walled pith tissue; 

VXm, vesselless xylem; Xm, xylem containing numerous vessels; Cm, cambium; 

Bk, bark. xX 6. ; 
Fig. 2. Transverse section of less swollen myrmecodomatium: CC, central 

cavity; LC, lateral cavity; CS, cap of sclerenchyma; NL, nutritive layer; Phi, 

layer of thin-walled medullary tissue; Ph2, layer of medullary tissue having thick- 
walled, flattened cells; Xm, xylem containing numerous vessels; VXm, vesselless 
xylem; Cm, cambium; Bk, bark. X 7. 
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PLate XLII 

Barteria fistulosa Masters 

Fig. 1. Transverse section of normal stem: Ph, pith; Xm, cylinder of xylem; 

LT, leaf trace bundles; Cm, eambium; Bk, bark. 11. 2a 
Fig. 2. Transverse section of sw sillan stem, showing central cavity formed by the ; 

collapse and drying up of the thin-walled cells of the pith: CC, central cavity; Phi, 

remains of thin-walled cells of pith; Ph2, thick-walled cells of pith; Xm, xylem; se 
leaf trace bundles; Cm, cambium; Bk, bark. xX 10. ; 
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Puate XLII 

Fig. 1. Barteria Dewevrei De Wildeman and Durand. Transverse section of __ 
stout stem, showing heterogeneous pith, central cavity, and thin side of myrmeco- 
domatium: CC, central cavity; APh2, layer of thick-walled, flattened pith cells that __ 

are filled with amber-colored, hyaline substance; Ph2, peripheral layer of medullary 

tissue; LT, leaf trace bundles; VXm, vesselless xylem; Xm, xylem containing 

numerous vessels; Cm, cambium; Bk, bark. X 10. 
Fig. 2. Sarc cephalus species. Transverse section of dried myrmecodomatium, 

showing central cavity, heterogeneous medulla, and four nutritive layers: CC, central — 
cavity; Ph, peripheral layer of medullary tissue; Cd, sections of coecids; NZ, oS 

nutritive layer or callus; Xm, xylem; Cm, cambium; Bk, bark.  X 8. aan 
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Fig. 1. postin 6.4 pale es es < 
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Fig. 2. Barteria Dewevrei De Wildeman and Durand. 

thick-walled medullary tissue; C7, callus containing oto 

stance; VXm, vesselless xylem; Cm, cambium; Pm, phloem; Ca, 

pellet of Pechystna wthiops (F. Smith). x 100. - 
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Fig. 1. Fragments of nuzitive laee of heteropasia ts larval 
tessmanni (Stitz). XX 90. a 

Fig. 2. Coccidl larva (Sticlococous formicariue Newstead) from. 
Pachysima xthiops (F. Smith). X 58. 

Fig. 3. Fragen of ant ara fom tarp of il 

numerous spores of different kinds. X 330. _ ne 
Fig. 5. Portion of pellet of Pachysima zthiops (F. Smith) 

aérial hyphx, spores, and other detritus. X 330. x 
Fig. 6. Portion of pellet of Pachysima zxthiops (F. Smith, sh 

medullary tissue containing amber-colored substance. xX 96 
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3% VI.—NOTES ON A COLLECTION OF WEST AFRICAN MYRMECOPHILES 

Tiga By Wa. M. Mann 

__ Prof. Wheeler has kindly given me for study an interesting collec- 
tion of West African myrmecophiles, most of them collected by the Rev. 
G. Schwab from nests of several species of Dorylus subgenus Anomma, 

some larve of Microdon taken by Messrs. Lang and Chapin, and two 
_ Pausside, not found with their host ant, collected by Dr. J. Bequaert 
_ and Messrs. Lang and Chapin. 
Rey. G. Schwab had before sent quantities of material to Father E. 
_ Wasmann, who has recently written much on the guests of the doryline 

ants, increasing their number from fourteen species in 1900' to an ex- 
tensive favna, rich in highly specialized genera and species. Most of 
__ the species before me have been described by him. There is in the col- 
lection, however, an additional species of the interesting genus 
_ Dorylophila and a new variety of Ocyplanus kohli which I venture 

_____ Four specimens (one adult and three larv) of an aradid bug and the 

 eurious Microdon pup hereafter described were taken with Pheidole 
___ megacephala (Fabricius). The other species in the following list are guests 

a COLEOPTERA 
Pausside 

Pleuropterus lujw (Wasmann) 
Text Figure 101 

dohrni Wasmann, 1907, Deutsch. Ent. Zeitschr., p. 152, Pl. 1, fig. 3 

(2) (nec fig. 4; nec Ritsema). 

dohrni subspecies lujz WaAsMANN, 1907, Deutsch. Ent. Zeitschr., p. 152; 

ee 1910, Ann. Soc. Ent. Belgique, LIV, pp. 394 and 396. 

____ Pleuropterus lujz Wasmann, 1918, Tijdschr. v. Ent., LXI, p. 81. 

Belgian Congo: Medje (Lang and Chapin). 

‘The one specimen is without host ant. Originally described from 

- Kondué, Kasai, also without indication of the host. 

Paussus wthiops Westwood 

Text Figure 102 

Paussus xthiops Westwoop, 1845, Arcana Ent., IT, p. 186, Pl. xcmt, fig. 6. Bian- 

; cuarp, in Cuvier, Régne Animal, 3d Ed., Ins., Pl. uxt, fig. 8 (before 1845, but 

without descripticn). 

asmann, WS. linengiiste dem neotropischen und dem Athiopischen 

Fee Es Mearb. ADL Syst, XIV, pp. 215-280, Pla, Xitt-xiv. 
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Fig, 101. Pleuropterus luja (Wasmann); a, insect from above; Rpardahapoesc only 
Fig. 102. Paussus xthiops Westwood: insect from above. 

yor notes! 

Belgian Congo: Between Beni and Kasindi (J. Bequaert); 90 
“At Lisasa, a village in the Savannah of the Semliki Valley, about 

midway between Beni and Kasindi, a great many specimens of this 
Paussus were attracted by lights in the evening (August 12, 1914): 
When taken between the fingers these beetles would ‘explode’ in the 
same manner as bombardier-beetles (Brachinus, Pheropsophus, ‘ete.): 
They emit at the same time»a-volatile,substance with a strong odor 
of bromine which stains the skin browny’ (J. Bequaert). 

Staphylinide 

Sympolemon anommatis Wasmann . ‘4 

Sympolemon anommatis WasMANN, 1900, Zool. Jahrb. Abt. Syst, XIV, 0. 258: 

1917, Zeitsehr. Wiss. Zool., CX VII, p. 311, Pl. 1x, fig. 30. TS TT EY be | 

Cameroon: Akono-Linga (Schwab). i 
Host: Doryius (Anomma) nigricans sjestedli Emery. 
Three specimens. which agree closely with a cotype received 3 

Father Wasmann. The species has been found with various tern 
in the Belgian Congo senetesies St. Gabriel) and ‘Cameroon (Gran 
Batanga; Yukaduma), 

Mimanomma spectrum Wasmann 

Mimanomma spectrum WaAsMANn, 1912, Zool. Anzeiger, XXXIX, p. Lo Mt Ls; 
1917, Zeitschr. Wiss. Zool., CX VII, p. 302, Pl. rx, fig. 27, bericht 

Cameroon: -Akono-Linga (Schwab). weceinsseendel 
Host: Dorylus (Anomma) nigricans sjestedti Emety. oh 
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1) Prof. Wheeler sends me the following notes in regard to this extra- 
. dorylophile: ‘In conversation with Mr. Geo. Schwab I learned 

__ that, although he investigated as many as 1000 to 1200 marching armies 
of) Durylus and Ancmma during his sojourn of many years in the 
- Cameroon, he succeeded in finding Mimanomma only on two oceasions. 

‘Phe first lot, comprising the types, was sent to Father Wasmann in two 
vials which led him to cite them erroneously as from two armies (Zool. 
Anzeiger, XX XIX, 1912, p. 473). The second lot, which Mr. Schwab 
‘sent to me, was taken with the same host (Anomma nigricans subspecies 

_ &jeestedti) about 60 miles farther inland and 30 miles north of Akono- 
_ Linga, August 19, 1916. The beetles walk in the Anomma files but more 
aris than the ants. Mr. Schwab says he has never seen the ants 
& touching or paying the slightest attention to the Mimanomma. 
Be. The same i is true of the other staphylinids which are often very numerous 
; ions or bring up the rear after the ants have passed. He 
pre ei the dorylophiles are most abundant in August and may be 
very scarce in the processions during the rainy season. He captured 

beetles as voluntarily and persistently returned to the ant- 
trail after they had been removed from it. 

“Wasmann, in dealing with the ecitophiles of the Neotropical and 
the dorylophiles of the Ethiopian Region, has elaborated hypotheses of 
mimicry, hypertely, etc., to account for the ant-like appearance of some of 
these insects. Mimanomma he regards as a case of hypertely—one in 
which the insect has become an example of greatly and uselessly exag- 
gerated mimicry of its host (‘iiber das Ziel hinausschiessende Mimicry’). 
As it is rather important that such speculations, which are easily excogi- 
tated in laboratories and museums, should not be left in undisputed 
possession of the field cf theoretical biology, I advance another hypo- 
thesis which seems to me worthy of consideration: It is well known that 
bivouacking dorylines, and especially the species of Anomma, form great 
masses, like swarming bees, with their long legs, antenne snd bodies 

d and enveloping the brood, booty, and guests. Long, slender 
insects like Mimanomma and even those of Wasmann’s ‘Trutztypus,’ 
which have the very opposite shape, being short and broadly rounded 
anteriorly, with rapidly tapering posterior end, would be beautifully 
adapted for foreing their way through and moving about in the forest of 

, Antenne and bodies of the bivouacking ants, much as both very 
, long, insinuating and small, rotund, pushing people seem to be 

ee. adapted for shouldering their way through a crowd than people 
of average stature. Hence, the peculiarities of form referred by Was- 
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mann to mimicry, hypertely, etc. may be really direct and useful 
adaptations to the very peculiar nest environment created by the densely 
agglomerated bodies of their hosts. I have seen such conditions in 
ecitophile-containing artificial nests of our North American Eezton 
(Acamatus) schmitti imery and opacithorar Emery, and have no doubt: 
that future observers will be able to make similar observations on 
Anomma and its guests. Of course, M. spectrum is really ‘phasmoid,’ 
rather than ‘ant-like’.’’ 

Dorylomimus brevicornis Wasmann 
Dorylomimus brevicornis WASMANN, 1917, Zeitschr. Wiss. Zool., CX VII, p. 298. 

Cameroon: Batanga (Schwab). 
Host: Dorylus (Anomma) nigricans burmeisteri variety rubellus 

(Savage). 
Originally taken from the columns of the same ant at St. Gabriel 

near Stanleyville.. A single specimen before me agrees closely with the 
description of the type. It is very distinct from a cotype of D. kohli 
Wasmann in having the head shorter and broader and the antenne 
shorter. 

Dorylophila rotundicollis Wasmann 

Dorylophila rotundicollis WasMann, 1904, Zool. Jarhb. Abt. Syst., Suppl. ate p. 
633, Pl. xxx1, fig. 7. 

- Cameroon: Akono-Linga (Schwab). 
Host: Dorylus (Anomma) nigricans sjestedti Emery. 
Several specimens in the collection agree closely with Wasmann’s 

description and figure of this species, which was described from speci- 
mens taken with Dorylus wilverthi Emery in the Congo. 

Dorylophila schwabi, new species 

Length 2 mm. 
Dark reddish brown, antennz yellowish brown; very feebly shining; head, thorax, 

and elytra finely granulose-punctate and with a dense covering of short hairs; 
abdomen with fine, silky, semirecumbant hairs which are longest on the margins and 

apex. 
Head broader than long, wider behind than in front, sides in back of eyes feebly 

convex and rounding into the feebly convex posterior border. Eyes a little more 

than half as long as sides of head, the surface a little convex. Antennz stout, first 
joint as long as the second and third together, second and third joints elongate- 

cylindrical, the third shorter than the second, fourth joint slightly longer than broad, 
remaining joints transverse, becoming strongly so apically, terminal joint a little 
longer than the two preceding. Pronotum broader than long, with a strong semi- 

circular impression at the posterior portion and the posterior two-thirds of sides; 
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- middle of posterior b Siedee slightly produced and rounded; surface in front of semi- 
‘ow circular impression convex, with a broad, shallow impression behind middle. Elytra 

at base a little broader than prothorax, broader behind than in front, sides and 
____ posterior border nearly straight, sides elevated into blunt margins, surface flat 
_____ behind, elevated and feebly convex in front of middle. Abdomen narrow, about as 
____ Jong as remainder of body, at base a little narrower r than the elytra, first five seg- 

- ments margined at sides. 
Cameroon: Efulen to Elat (Schwab). 
Host: Dorylus (Anomma) nigricans burmeisteri variety rubellus (Savage). 

This is the second species in the genus and differs from D. rotundi- 
collis Wasmann in its smaller size, more delicate punctatiion, in the 

broader and thicker antennal joints, and in not having the posterior 
corners of the elytra angulately projecting. 

Znictonia (Anommatonia) anommatophila Wasmann 

_ Binictonia anommatophila W asMann, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, p. 636. 
Zinictonia (Anommatonia) anommatophila Wasmann, 1915, Ent. Mitt. Deutsch. 

_ Ent. Mus. Berlin, IV, p. 31, Pl. 1, figs. 2, 2a—b. 

Cameroon: Akono-Linga; Mful Aja (Schwab). 
Host: Dorylus (Anomma) nigricans sjestedti Emery. 

Znictonia (Anommatochara) rubella Wasmann 
Ainictonia (Anommatochara) rubella WasMANN, 1915, Ent. Mitt. Deutsch. Ent. 

Mus. Berlin, IV, p. 33, Pl. 1, figs. 4, 5, and 5a. 

Cameroon: Akono-Linga (Schwab). 
Host: Dorylus (Anomma) nigricans sjestedti Emery. 

Ocyplanus kohli Wasmann! variety niger, new variety 

Differing from the typical form (from nest of Dorylus wilverthi 
Emery) in color, being black, with the appendages brown and the apical 
portions of femora dark brown to black. The difference is constant in a 
series of thirty specimens before me, which apparently belong to a 
distinct variety. 

Cameroon: Mful Aja (Schwab). 
Host: Dorylus (Anomma) nigricans sjestedti Emery. 

Demera kohli Wasmann 

Demera kohli Wasmann, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, p. 630. 

Cameroon: Metit (Schwab). 
Host: Dorylus (Anomma) kohli variety congolensis Santschi. 
Several specimens, one of which has been compared with the type, 

are in the collection. 

Mg kohli Wasmann, 1916, Ent. Mitt. Deutsch. Ent. Mus. Berlin, V, pp. 137 and 139, 
1, 5. 
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Pygostenus bicolor Wasmann 1 to elbbint 

Pygostenus bicolor WASMANN, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, p. ea. 

Cameroon: Batanga (Schwab). { ‘oitet20q 
Host: Dorylus (Anomma) nigricans burmeistert variety’ rubellus 

(Savage). ‘ YT 28 ito yf 

One specimen. STI SPOR 
re : rocraata’ > 

Pygostenus luje Wasmann rol 

Pygostenus lujz WAsMANN, 1904, Zool. Jahrb. Abt. Syst., Suppl. Vaz D. 648. id 

Cameroon: Batanga (Schwab). af = eW estos 
Host: Dory!us (Anomma) nigricans burmeisteri variety. rubellus 

(Savage). “IT109 

Four specimens. |. z romA) alcotolatt 

Pygostenus alutaceus Wasmann re 
Pygostenus alutaceus WAsMANN, 1904, Zool, Jahrb. Abt. Syst, sini VII, p. 649. 

Cameroon: Batanga (Schwab). ootsita’) 

Host: Dorylus (Anomma) wioripant aE velletan rubellus 

(Savage). T 
The single specimen in the eclleasiies runs in Masnaial s be and 

answers to the short description of this Species, which was first taken 
with D. wilverthi Emery in Congo. otemadD 

if OL sdaoH 
Phyllodinarda xenocephala Wasmann 

Phyllodinarda xenocephala Wisuany, 1917, Zeitschr. Bech Zool., Pica! p. 330, 
Pl. rx, figs. 35 and 36. firth 

Cameroon: Akono-Linga (Setiwab). foo mi (yaad 
Host: Dorylus (Anomma) nigricans sjestedti Emery‘) 1o 2oitoq 

Originally found with the’same ant in Cameroon (a pees 
Lolodorf). av socijeib 

Darra Ge: 
Syrphide Bye: 

Microdon species ~ 
- ‘Text Figure 103 Hi vided exionatl 

Larva. Length 6 to 7.5 mm. 
Dark brown, opaque (except stigmal plates), granulose-punctate.. Fann asad 

oval, convex above, concave beneath. Dorsum with a strong median longitudinal 
ridge extending from the posterior spiracle to anterior end and a series of n similar 

transverse ridges which are interrupted at middle; these ridges thickly coy with 
coarse, conical spines, some of which appear to be composed of elongate flattened 

hairs; surface between ridges reticulate, the reticule made up of rows of clusters 0 
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3 to 5 erystalline-like particles. Lateral margins with an interrupted, moderately 
coarse longitudinal ridge beneath which is a series of four fine parallel ridges and a 
membraneous margin. Posterior spiracle elongate, tubercular, dull grayish in color, 

stigmal plates shining, amber-colored, each divided into four stubby finger-like 
projections, two above and two below, above with two very large pores. 

Congo: Zambi (Lang and Chapin). 
Host: Pheidole megacephala (Fabricius). 

Several specimens. 
ssa These pup are remarkable on account of the pronounced ridges on 
the upper surface and the structure of their bristles. The latter vary, 
those at the sides of the ridges being elongate, whitish flat hairs arranged 
in groups of 2 to 6; the others thick, conical, brown structures, seeming- 
ingly composed of masses of hairs coalesced. Most of the conical spines 
are subequal in size but among them are a few much larger than the 
others. All have at the tips whitish particles which are somewhat 
glistening and may possibly be exudations. 

BPTSsSt Ea 
a \ 

SACs }a4 

Fig. 103. Microdon species: larva living with Pheidole megacephala (Fabricius) at Zambi; from 

HOMOPTERA 

Coccidee 

The following scale insects were found in the domatia of various 
ant-plants collected by Lang, Chapin, and Bequaert in the Belgian 
Congo. They have been identified by Prof. R. Newstead, of the Liver- 
pool School of Tropical Medicine. The three forms first enumerated are 
apparently still undescribed. 

Pseudococcus citri (Risso) variety congotnsis Newstead 

Taken from myrmecodomatia of Barteria fistulosa inhabited by 
Pachysima zxthiops (F. Smith) at Medje (Lang and Chapin). Also from 
domatia of Cuviera angolensis inhabited by Crematogaster africana sub- 
species laurenti variety zeta (Forel) near Stanleyville (Lang and Chapin). 
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Pseudococcus crassipes Newstead 

Taken from myrmecodomatia of Sarcocephalus species inhabited by 
Crematogaster africana subspecies winkleri variety fickendeyi (Forel) 
at Masongo, between Walikale and Lubutu (J. Bequaert). 

Lecanium (Saissetia) barteria Newstead 

Taken from hollow stems of Barteria Dewevrei inhabited by Crema- 
togaster africana variety schumanni (Mayr) at Leopoldville (J. Bequaert). 

Stictococcus formicarius Newstead 

Stictococcus formicarius NewsTEaD, 1910, Journ. Econ. Biol., V, p. 19, fig. 

Larve of this species were recognized in the pellets taken from the 
trophothylax of larve of Pachysima xthiops (F. Smith) living in 
Barteria fistulosa at Medje (Lang and Chapin). This scale insect was 
described from specimens found in the hollow stems of Barteria fistulosa 
and Cuviera angolensis. 



 VIL—KEYS TO THE GENERA AND SUBGENERA OF ANTS 

By Wn. M. WHEELER 

Key TO THE SUBFAMILIES! 

8, 9 

nS ok: Saneeal orifice round, terminal, surrounded by a fringe of hairs; 
sting transformed into a sustentacular apparatus for the orifice 
of the poison vesicle, which has a peculiar structure called by 
Forel ‘‘ pulviniferous vesicle”’ (vessie 2 coussinet). Abdominal 

Ke pedicel consisting of a single segment; no constriction between 

the second and third segments. Male genitalia not retractile. 
Nymphs rarely naked, most frequently enclosed in a cocoon. 

FORMICIN#®. 

Cloacal orifice in the shape of aslit....................0..06. 2. 
2. Sting rudimentary (except Aneuretus); abdominal pedicel con- 

sisting of a single segment; no constriction between the 
second and third segments of the abdomen; the poison glands 
are often vestigial and there are anal glands which secrete 
an aromatic product of characteristic odor (T’apinoma-odor). 
Nymphs without a cocoon........... DOLICHODERIN &. 

_ Sting developed, though sometimes very small, but capable never- 
theless of being exserted from the abdomen. The first two 
segments of the abdomen usually modified, either forming 
together a two-jointed pedicel, or the first alone (petiole) 
forming the pedicel, the second (postpetiole) being merely 
constricted posteriorly and articulating with a spheroidal 
surface of the third segment, which is usually transversely 
striated (stridulatory organ); rarely the second segment is not 
appreciably modified. . “se at 

3. Pedicel of two segments, the pedis ana the Siatioeicls- lparely (in 
Melissotarsus, e. g.) the postpetiole is attached to the follow- 
ing segment over its whole extent. Frontal carine usually 
separated from each other (except in the Melissotarsini and 
certain Attini). In the male the copulatory organs are almost 
always exserted (being entirely retractile in certain genera 
of the Solenopsidini only); cerci nearly always present 
(except Anergates). Nymphs naked.................... 4. 

‘Wheeler, Wm. M. 1920. ‘The subfamilies of Formicidw, and other taxonomic notes.’ Psyche, 
XXVIII, pp. 46-55. 

631 



632 Bulletin American Museum of Natural History (Vol. XLV 

Pedicel consisting of a single segment, more rarely of two, but in 
this case the frontal caring are very close to each other and do 
not cover the insertions of the antenne (Doryline) or the 
mandibles are linear and denticulate (Myrmecia).......... 5. 

4. Clypeus not prolonged back between the frontal carine (in some 
species of Pseudomyrma there is an apparent prolongation 
which, however, is the equivalent of the frontal area and is 
often separated from the clypeus), its posterior margin rounded. 
Median spurs of middle and hind tibiw pectinate. Ocelli 
almost always developed in the worker. Antenna 12- 
jointed in worker, female, and male. Fore wings with two 
closed cubital cells, rarely with one. Larve hypocephalic 
and with a trophothylax; the thoracic and first abdominal 
segments furnished with peculiar exudatory papille (exuda- 
toria) which form a cluster around the mouth. 

PSEUDOMYRMIN#&, 

Clypeus almost always prolonged between the frontal carinew; if 
not, the spurs of the middle and hind tibiz are simple or absent, 
or the antennz are 11-jointed in worker and female, 12-jointed 
in the male and the fore wings have one closed cubital cell. 
Larve orthocephalic, without exudatoria around the mouth. 

MYRMICIN 2. 

5. Frontal carine very close to each other, almost vertical, not at all 
covering the antennal insertions; abdominal pedicel of one or 
two segments. In the male the genitalia are completely re- 
tractile (except in Leptanilla) and the subgenital lamina is 
usually (if not always) furcate; cerci absent. Nymphs usually 
naked (eyes and ocelli absent in the 8 of all African genera). 

DORYLIN#&. 

Frontal carine separated or close together; in the latter case they 
are dilated anteriorly to form an oblique or horizontal lamina, 
covering in part. the insertion of the antenne; abdominal 
pedicel of a single segment (except Myrmecia). Copulatory 
organs of the male incompletely retractile; subgenital lamina 
never furcate (except in Paraponera); cerci nearly always 
present. Nymphs usually enveloped in a cocoon (eyes pres- 
ent in the 8 of most African genera). 

CERAPACHYIN-® and PONERIN #&. 
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DORYLINZ Leach 

Key to the Tribes 

ot besa and Soldier: pygidium tridentate, with a median impres- 
sion; maxillary and labial palpi 2-jointed; cheeks without a 
longitudinal carina; first abdominal segment not separated 
from the second by a constriction. Female: cloaca open, 
leaving the sting uncovered; hypopygium forked and extend- 
ing considerably beyond the pygidium; thorax unsegmented. 
“Male: pterostigma of fore wing very elongate and narrow; 
radial cell open and elongate, one closed cubital cell; genital 
INN MUEEMIMEND Ss 6. ccs ee cece ww ne Doryuint Forel. 

~ Worker and Soldier: pygidium simple; maxillary palpi 2- or 3- 
jointed, labial palpi 2-jointed; cheeks longitudinally carinate ; 
a constriction usually separates the second and third abdominal 
segments, making the petiole 2-jointed. Female: cloaca 
covered by the pygidium; hypopygium not considerably ex- 
tended. Male: pterostigma of fore wing broad or narrow; 
radial cell elongate, one or two closed cubital cells; genital 
armature retractile.............. i .Ecrroninti Forel. 

Worker: pygidium siunle: eaesitlagy ‘and. labial palpi 1-jointed; 
cheeks not carinate; petiole 2-jointed. Female: cloaca open, 
leaving the sting uncovered; hypopygium lobed and extending 
beyond the pygidium; thorax with a suture behind the 
anterior pair of legs, which is effaced on the dorsum. Male: 
fore wings without pterostigma or nervures. , Genital armature 
extended, not retractile............... LEPTANILLINI Emery. 

1. Dorylini Forel 

Dorylus Fabricius. (Ethiopian, North Africa, the Mediterranean 

coast of Asia Minor, Indomalayan, Papuan). 

8,24 

‘a. Antennw 12-jointed in the soldier and in the large- and medium-sized 

worker. (Indomalayan)......... Subgenus Dichthadia Gerstecker. 

Antenne 9-jointed. (Ethiopian, North Africa, Indomalayan, Papuan). 

Subgenus Alaopone Emery. 

eee ee ee Cnn enn he ee b. 

b. Pygidium with a semicircular impression, the margins of which are sharp. 

RM ket ccneeediensccctetmecsnvnsess » ane 

The impressed area of the pygidium without distinct margins......... d. 

c. Antennw short and thick; all the joints of the funiculus, except the last, 

much wider than long. (Ethiopian)........... Dorylus, sensu stricto. 
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Antenne elongate; at least some of the joints of the funiculus longer 
than wide. (Ethiopian)............. Subgenus Anomma Shuckard. 

d. Subapical tooth of mandibles simple; antenne 11-jointed; worker major 
13 mm. long. (Same distribution as the genus). 

Subgenus Typhlopone Westwood. 
Subapical tooth of mandibles double, or truncate; worker major 8 mm. 

long. (Eitistoniom) <> soi +. ss wcxuuee Subgenus Rhogmus Shuckard. 

The female of Typhlopone Westwood is unknown. 

a. Antenne 12-jointed................ Subgenus Dichthadia Gerstecker. 
Antenne 11-jointed... 2... cio cee ccccsnseveecnnss ss suntan b. 

b. Hypopygium having the shape of a cleft plate which is narrowed behind. 
Subgenus Dorylus, sensu stricto. 

c Anomma Shuckard. 
“  Rhogmus Shuckard. 

Hypopygium wide, forming two lobes which are divergent behind. 
Subgenus Alaopone Emery. 

of 

a. Mandibles wide at the base and prolonged into a point, with the inner 
margin deeply excised............ Subgenus Dichthadia Gerstecker. 

Mandibles shaped differently. ...... .\-rs 6. 0000s nee tase oe b. 
b. Petiole wider than long, its posterior face concavely excavated......... c. 

Petiole nearly square, or round. .. 20%... 5.0/0. < He< + 0s ois Sule ie d. 

c. Mandibles less than 4 times as long as wide. 4 

Subgenus Dorylus, sensu stricto. 
Mandibles more than 4 times as long as wide. 

Subgenus Anomma Shuckard. 
d, Mandibles about 3 times longer than wide. 

Subgenus Typhlopone Westwood. 
Mandibles much shorter. 2.0... ios oe cae oe so os lw alee Se e€. 

e. Wings with a second recurrent nervure. . .Subgenus Rhogmus Shuckard. 
Wings without a second recurrent nervure. .Subgenus Alaopone Emery. 

2. Ecitonini Forel 

The female of Cheliomyrmex and the worker and female of nicto- 
giton are unknown. 

8, 4 

1, Antenne 10-jointed. No vestiges of eyes. (Ethiopian, North 
Africa, Indomalayan, Papuan, northeast Australia). 

Znictus Shuckard. 
Antenne 12-jointed . oii cece ideee's pies b's cabin eu his ae 2. 
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Pedicel composed of one segment, the ggg not sharply 

| pctore with a median tooth. (Neotropical).! 
ity Cheliomyrmex Mayr. 

fi " f Saiaeke dateith a. median tooth. (Neotropical, except Gis Ano 
; “te tilles and Chile; central and southern United States). 

3 Eciton Latreille. 

n ae ss otns ca ah dae the ecsipitel angle. 
Eyes distinct. Soldier with hook-shaped mandibles (E£. rapar has 

ae NE ss beac ekew aes Subgenus Eciton, sensu stricto. 
, SWIG jolnt of the fusiodkis moro than half the length of the second. 

___ Head without spines or at most with a simple, straight spine at the 
occipital angle. Mandibles of the soldier not hook-shaped. 

Subgenus Labidus Jurine. 

Any ? 
faibediee Creo es 5 ne .....nictus Shuckard. 

e Antenne 5 sss y's. ce vein en ke Eciton Latreille. 

a a Subgenus Acamatus Emery. 
E Claws with a distinct median tooth Ceo Te Al OMS Fae Cae eke + bok aes b. 

7 Subgenus Eciton, sensu etriele. 

_ Epinotum and petiole above without projections . Subgenus Labidus Jurine. 

os 

___ Pterostigma of fore wing broad; radial cell open.............. 3. 
Be a Mandibles very long, slender, and falcate, with a peculiar cluster 
of short, erect hairs at the base on the inner side; subgenital 

_--—-: plate with four apical teeth; hind femora distinctly flattened. 
ae Cheliomyrmex Mayr. 
_Mandibles shorter and of a different shape, or if of the same shape 

then without the peculiar cluster of hairs; subgenital plate 
with pawn ate teeth; hind femora not or only feebly flattened. 

Eciton Latreille. 
a. Legs short, the hind femur not reaching the hind margin of the second seg- 

ment of the gaster; head narrow; thorax hump-backed, much raised 

a eae be Subgenus Acamatus Emery. 

4‘ have recently placed Cheliomyrmez in an independent tribe, the Cheliomyrmicini. 
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Legs long, the hind femur reaching to or beyond the hind margin of the 
second segment of the gaster; head large, the thorax moderately 

inflated. ...... Subgenera Eciton, sensu stricto and Labidus Jurine. 

3. Two closed cubital cells. Thorax long and narrow; scutellum not 
prominent. Legs short and thick; tibie with a long spur 
(Congo) a5 pines: i cult deeeeaaaes Z£nictogiton Emery. 

One closed cubital cell. Thorax with the mesonotum much raised 
above the pronotum; scutellum prominent. Legs usually 
slender; tibiz with a rudimentary spur. .4nictus Shuckard. 

3. Leptanillini Emery 

Leptanilla Emery. (Corsica, Sardinia, Barbary, Singapore, and 
Borneo). 

CERAPACHYIN2 Forel and PONERIN& Lepeletier 

Key to the Tribes! 

Pa 8,° 

1. Claws pectinate. Mandibles articulated near the anterior angles of 
the head. Constriction behind the postpetiole feebly marked. 

LeproGenyinI Forel. 
Claws simple or toothed; in certain Simopone pectinate, but in 

these the postpetiole is separated by a strong constriction 
behind. ..:...500:56 0: «06 OU eS hig Se Epi lace 5 igs an 2. 

2. Mandibles articulated to the middle of the anterior margin of the 
head, when closed placed parallel to each other in front of the 
clypeus; when opened they lie in a straight line parallel to the 
anterior margin of the head. Postpetiole not separated by a 
constriction behind................ ODONTOMACHINI Mayr. 

Mandibles articulated to the anterior angles of the head........ 3. 
3. Postpetiole narrower than the following segment, forming with the 

petiole a two-jointed pedicel. Mandibles linear, very long. 
Antenne 12-jointed. Claws toothed. Metanotum developed 
dorsally, between the mesoscutellum and the epinotum. 

Myrmecint Emery. 
Not having all these characters...............00.+cereceeets 4. 

4. Head flattened, much as in Dorylus: the face with two deep and 
broad antennal fosse below, in which the *antenne are in- 
serted close together, just above the short and obtuse clypeus. 
Frontal carine very approximate. Eyes absent. Mandibles 

For the convenience of identification of specimens the tribes of the Cerapachyine and Ponerine 
have been united in one key. 
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narrow, with three apical teeth. Antenne 11-jointed, their 
funiculus much thickened. Postpetiole very feebly con- 
stricted behind. Female unknown. . DoryLozELINI, new tribe. 

Head of the usual Ponerine shape. . Not with all these characters..5. 

Face on each side with a scrobe which extends to the hind margin of 
the head and is recurved behind the eye, so that it can take 
the scape and funiculus of the antenna. Mandibles triangular, 
robust. Antennz 12-jointed. Petiole with a ventral spine 
near its base; postpetiole separated by a constriction behind. 
IEEE os EE) SE PARAPONERINI Emery. 

Facial scrobes usually absent; when feebly marked (as in Acantho- 
ponera and Prodiscothyrea) they never extend behind the eyes; 
but the frontal carine often take up the base of the scape. In 
Paranomopone a deep facial scrobe on each side in front of 
the eye accommodates scape and funiculus................ 6. 

At least one ocellus in the worker. Body of worker and female 
elongate, cylindrical; pygidium impressed, armed at the sides 
with several stumpy spines (female as far as known winged). 
Antenne 12-jointed........... CYLINDROMYRMICINI Emery. 

Usually no ocellus in the worker....................---e008- 7; 

Petiole depressed, articulated over its whole width with the post- 
petiole. Antenne 12-jointed.....................00-.45: 8. 

Articulation between the petiole and postpetiole narrow; if broader 
(as in Prionopelta) the hind tibie# have one or no spur and the 
pygidium is not bordered by a row of small spines ........ 9. 

Two spurs on the hind tibia. Mandibles narrow. Thorax with dis- 
tinct sutures in the worker; the metanotum not developed 
dorsally. Pygidium not bordered by spines. 

AMBLYOPONINI Forel. 

Tibiz with a single, broad, pectinate spur. Mandibles in the work- 
er subtriangular. Thorax without distinct sutures. Pygidium 
impressed, with a lateral row of spines in the worker. 

ACANTHOSTICHINI Emery. 

Insertion of the antenne nearer the sides than the middle line of 
the head. Mandibles narrow, arcuate, with spiniform teeth. 
Antenne 12-jointed. Petiole with a high scale above; con- 
striction behind the postpetiole indistinct. Claws simple. 

THAUMATOMYRMICINI Emery. 
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Not having all these characters. ...............05-0c0ceeee> 10. 
10. . Insertion of the antennz exposed...............-.0+4+-00008 At. 

Insertion of the antenne at least partly covered by the frontal 
carine. In Ophthalmopone almost exposed.............. 12. 

11. Gaster strongly reflexed ventrally, or if not (as in Probolomyrmex 
and Escherichia) the frontal carine are fused together and 
with the elypeus. Mandibles subtriangular. Antenne 9-, 10- 
or 12-jointed. Tibie# with one or no spur. Claws simple. 

PROCERATINI Emery. 
Gaster straight. Frontal carine distinct from each other. Anten- 

nal fossa margined by lateral carine of the cheeks. 
CERAPACHYINI Forel. 

12. Frontal carine remote, more or less parallel, or feebly diverging 
behind, without lateral lobe (except in the Neotropical genus 
Alaris) 6c siiawitee eee eee EctTaTomMINI Emery. 

Frontal carine with a lateral lobe..................see+e00- 13 
13. Insertion of the antennz approximated; the frontal carine usually 

converging behind the lobe. . ... ............. ss +++ asd geen 14. 
Insertions of the antenne remote. Clypeus flat. The body 

entirely covered with a very fine pruinose pubescence. 
Mandibles subtriangular. Antenne 12-jointed. Middle and 
hind tibiz with two spurs. Claws toothed. 

PLATYTHYREINI Emery. 
14. Middle and hind tibiz without spurs. Legs very long. Claws very 

large, simple. Clypeus short, its anterior margin arcuate, with 
little teeth. Mandibles elongate, narrow at the base, broad- 
ened toward the middle, with small, unequal teeth along their 
inner margin. -Eyes small. Antenne 12-jointed, filiform. 
Female ergatoid............... ONYCHOMYRMICINI Ashmead. 

Middle and hind tibize with one or two spurs. Antenne 12-jointed. 
Ponerint Forel. 

CERAPACHYIN Forel 

1. Cerapachyini Forel 

In a recent paper on the Australian members of this tribe! I have 
followed Ern. André in restricting Sphinctomyrmex Mayr to the genotype 
S. stali Mayr, from South America; that species is only known by the 
female and the genus is therefore not included in the following key. This 

1Wheeler, Wm. M. 1918. ‘The Australian ants of the ponerine tribe Cerapachyini.’ Proc. Ameri- 
can Acad. Arts Sciences, LIII, pp. 215-265. 



Wheeler, Ants of the Belgian Congo 639 

_ female has the segments of the gaster separated by constrictions; but the 
E eyes are well developed; the thorax has distinct sclerites and was prob- 
_ ably winged; the antenne are 12-jointed and the pygidium is emarginate. 
_ Santschi refers certain African male ants to Sphinctomyrmex, but it is 
__ very improbable that they correctly belong there; and the same remark 
% applies to the male he describes as Lioponera. 

pss g 
SBE A -Gaster elongate, cylindrical, the segments separated from each 

ee other by pronounced constrictions. Female as far as known 
ergatomorphic or dichthadiiform, wingless and without dis- 
tinct sutures on the dorsal face of thorax. (Indomalayan, 
Papuan, Australian).................. Eusphinctus Emery. 

a. Antennz 11-jointed in worker and female. 
Subgenus Eusphinctus, sensu stricto. 

Antenne 12-jointed in worker and female........................... b. 

b. Worker with well-developed eyes and emarginate pygidium. Large, 
Og EES ee ee Subgenus Zasphinctus Wheeler. 

Worker eyeless or with very minute eyes. Pygidium entire. Smaller, 

0 ferruginous or yellow species... .Subgenus Nothosphinctus Wheeler . 

Segments of the gaster not thus separated...................... 2. 

2. Last antennal joint much thicker and larger than the preceding 
joint, forming a one-jointed club. Petiole not marginate on 
the sides. (Syria, Ethiopian, Malagasy, Indomalayan, 
Papuan, Australian, Neotropical, Texas). 

Cerapachys I. Smith. 

a. Antennw 12-jointed............... Subgenus Cerapachys, sensu stricto. 

Antenn# ll-jointed..................... Subgenus Parasyscia Emery. 
Mees MODMIREGGL g, ee cee ee Subgenus Oocerwa Roger. 

Ee ee Subgenus Syscia Roger. 

Last antennal joint not enlarged, though longer than the preceding 
joint, and not forming a distinct club.................... 3. 

8. Funiculus of antenna terminating in a 4-jointed club. (Indo- 

malayan and Australian; Ethiopian and North African species 
EOI Es So ara Lioponera Mayr. 

Funiculus not terminating in a 4-jointed club. Petiole marginate 
on sides. (Ethiopian, Malagasy, Indomalayan, Papuan, and 
NE) OE ER a ae a Phyracaces Emery. 
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2. Acanthostichini Emery 

Acanthostichus Mayr. (Neotropical and Texas). 

a. Female wingless, dichthadiiform; eyes small, flattened; ocelli replaced 
by three depressions. Male rather stout, with short and thickened 
antenn; thorax without Mayrian furrows. Worker known, with the 
characters given in the key to the tribes. 

Subgenus Acanthostichus, sensu stricto. 

Female winged and slender, with lengthened, cylindric gaster; eyes and 
ocelli well developed. Male rather slender, with slender antenne; 

thorax with well-developed Mayrian furrows. Worker unknown. 

Subgenus Ctenopyga Ashmead. 

PONERINZ Lepeletier 

1. Cylindromyrmicini Emery 

8 . 

1. Antenne 12-jointed. Middle and hind tibie with two spurs. 
Claws simple. Female winged, similar to the worker. (Neo- 
Combe) fo crs ei cnen os ee Cylindromyrmex Mayr. 

Antenne 11-jointed. Tibize with a single, pectinate spur. Claws 
toothed or pectinate. Female unknown. (Ethiopian, Mala- 
MOY) os: os 0s: + ving tyne SR ota gta Simopone Forel. 

2. Myrmeciini Emery 

Myrmecia Fabricius. (Australia, Tasmania; one species described 

from New Caledonia doubtfully belongs here). 
a. Worker: mandibles short and broad. Scape not extending beyond three 

quarters of the length of the head. Female and male unknown. 

Subgenus Promyrmecia Emery. 
Mandibles long and narrow. Scape almost reaching to or even sti 

beyond the occipital margin of the head. ...............0000005: 
b. Worker and female: mandibles with a long, recurved apical tooth, ee 

unequal teeth along the inner margin. 
Subgenus Myrmecia, sensu stricto. 

Worker and female: mandibles linear, always straight and serrate. Male 

WREAOWN 5565 oc. ohsa eee Subgenus Pristomyrmecia Emery. 

- 3. Amblyoponini Forel 

3 
The female, where known, is winged. 

1. Mandibles blunt at the apex, with two teeth-rows on their inner 
margin. Clypeus denticulate along the anterior margin. — 
Frontal carine remote. Eyes present, but very small. — 
Sculpture coarse. (Malagasy, Ethiopian, Indomalayan). — 

Mystrium a 
Mandibles pointed |, «0. icc isaeeee secs nee +2. 2 
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_ 2. Anterior margin of the clypeus arcuate and as a rule denticulate. 
a Antenne slender, not club-shaped. Eyes usually small. 

Teeth on the inner margin of the mandibles partly in two rows. 
Integument partly dull. (Mediterranean, Nearctic, Neo- 

tropical, Indomalayan, Papuan, New Zealand). 
Stigmatomma Roger. 

Be 

q _--~—s a._-—s«* Frontal lobes approximate. (Papuan). 
eas Subgenus Fulakora Mann. (Type: S. (Fulakora) celata Mann). 

Frontal lobes widely separated . . .. Subgenus Stigmatomma, sensu stricto. 

i _ Anterior margin of the clypeus without teeth, often straight or 
emarginate. Middle teeth of the mandibles in one row. Inte- 
meement smooth and shining.........................-.. 3. 

3 Funiculus club-shaped, short and thick, slightly flattened. Eyes 
small. (Indomalayan, Papuan, Australian). 

Myopopone Roger. 

Dexienlos slender, filiform, hardly thickened toward the apex. . .4. 

4. Frontal carine remote. Inner margin of the mandibles with a 
few teeth. Eyes very small. (Australian, Papuan, New 
aes Sire Sa ub oo e'g oom b 98 Amblyopone Erichson. 

Frontal carine apparently more approximate. Mandibles denticu- 
late along the entire inner margin. Clypeus produced into a 
rectangular lobe. Eyes absent or vestigial. Female unknown. 
SS ES Aer ere Xymmer (Santschi). 

Pt 

The male of Amblyopone is imperfectly described; that of Xymmer 

is unknown. 

1. Frontal carine datinet. No cerci. Middle tibie with two spurs. 
Mystrium Roger. 

Frontal carine vestigial. Cerci developed................... 2. 

2. Integument dull. Middle tibie with one spur. 
Stigmatomma Roger. 

Integument smooth and shining. Middle tibie with two spurs 
(generic identity still doubtful)........... Myopopone Roger. 

4. Paraponerini Emery 

Paraponera F’. Smith. (Neotropical). 

5. Platythyreini Emery 

Platythyrea Roger. (Tropicopolitan). 
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6. Ectatommini Emery 

8 (2 when known) 

Worker: face on each side with a deep scrobe in front of the eye; 
this scrobe incompletely divided by a longitudinal ridge into 
two compartments, one for the accommodation of the scape 
and one for the funiculus. Antenngw ending in an indistinct, 
3-jointed club. Claws simple. Female ergatoid, with one 
ocellus. (Australian)............ Paranomopone Wheeler. 

Face without deep scrobes to accommodate the whole of the 
BNEONNB. ooo noicces.c 5 aus + one onne ae > 405 67 oe 2. 

Antenne ending in a 3- or 4-jointed club. Claws simple. Female 
winged, with eyes and ocelli..................2eeceeees: 3. 

Antenne not ending in a distinct club. Claws as a rule toothed or 
Wifi. oo osec cole cs Sn bee so cele e053 ob 0 0 nicoys (slain 5. 

Articulation of petiole and postpetiole not remarkably narrower 
than the postpetiole (as in the Amblyoponini). Middle and 
hind tibie with one spur. (Neotropical, Indomalayan, 
Pancaays 2 ivi 65 Rae a ea Prionopelta Mayr. 

Articulation of petiole and postpetiole much narrowed, as usual 
in this tribe. 6..i..0.06 0) A A a. PE 4. 

Petiole distinctly narrowed into a peduncle at the base. (Neo. 
tropical). ke A eee Typhlomyrmex Mayr. 

Petiole not pedunculate at the base. (Borneo, Papuan, Neo- 
tropical) ..5%c25 sade. eee Rhopalopone Emery. 

Basal segment of the gaster strongly curved or vaulted price 
so that its hind part is directed downward or even anteriorly..6 

Basal segment of the gaster of normal shape.................. 8. 
Thorax with pronounced promesonotal and mesoépinotal sutures. 

Eyes normally developed. Basal segment of the gaster 
moderately vaulted. Petiole with a basal spine ventrally; 
postpetiole also with a ventral, flattened tooth, directed an- 
teriorly. Female and male unknown. (Papuan). 
Wheeleripone Mann. (Type: Wheeleripone albiclava Mann). 

Thorax of the worker without traces of sutures dorsally.......... 7. 

Eyes of the worker small. Basal segment of the gaster very strongly 
curved. Female winged, with two closed cubital cells, or er- 
gatoid. (Neotropical).................65.. Alfaria Emery. — 

Eyes of the worker larger. Basal segment of the gaster more feebly 
curved. Female winged, with one closed cubital cell. (Indo- — 
malayan, Papuan). 052550 di ten ete Stictoponera Mayr. 
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er 

Antennal fosse extending backward above the eyes. Epinotum 
with teeth or spines. Promesonotal suture very distinct in the 
worker. Posterior coxe unarmed. (Neotropical, Australian, 

_ New Zealand; including Heteroponera Mayr). 
Acanthoponera Mayr. 

Pixtennel fosse short or indistinct, as usual.................. 9. 
j - 9) Promesonotal suture very distinct in the worker; often mobile, or 

. at least interrupting the striation...................... 10. 
Promesonotal suture entirely obsolete, or impressed but not inter- 

| MNS. 3 Ue eee ohare tacos as 12. 

0. Posterior coxe armed with a spine. Female winged, with one 
-__ elosed cubital cell. (Neotropical).....Holeoponera Mayr. 

asi Posterior cox unarmed. Female ergatoid or winged with two 
I cata eg kee i oe oe 11. 

a Worker: small; first joint of the funiculus very little shorter or 
even longer than the second; the latter as a rule less than twice 
as long as thick. Spurs of the middle and hind tibie sinuate 
and broadly pectinate. Female winged. (Indomalayan, 

[eenpeen, Australian)................ Chalcoponera Emery. 
- Worker: larger; first joint of the funiculus distinctly shorter than 
the second; the latter slender, at least twice as long as thick. 

Spurs of the middle and hind tibie straight or feebly 
sinuate, shortly pectinate. Female unknown, probably highly 
ergatoid. (Australian, Papuan)...... Rhytidoponera Mayr. 

Worker: mandibles long and narrow, obliquely truncated at the 
tip, denticulate along the inner margin. Female unknown. 

di oo, cp viediic os «vices Sages ces Emeryella Forel. 
Worker: mandibles triangular or linear, but not toothed along the 

inner (basal) margin. Female when known, winged, with two 
closed cubital cells. (Neotropical, Texas). 

Ectatomma I. Smith. 

a. Clypeus on each side with a tuberculate swelling covering the insertions of 
the antenne; mandibles triangular. Posterior coxe# unarmed. 

Subgenus Ectatomma, sensu stricto. 

Clypeus not swollen above the insertions of the antennw. Posterior coxe 
ee Ue OE NE sc vn ws Atel kc esa Sin Ok Rais d kp gasberss b. 

b. Epinotum with a pair of long spines... .Subgenus Poneracantha Emery. 

Epinotum unarmed or at most with short teeth...................... C. 

¢. Mandibles triangular; the apical margin denticulate and separated from 
the inner or basal margin by an angle. 

Subgenus Parectatomma Emery. 
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Mandibles narrow and more or less linear; the inner or basal margin curves 
gradually into the apical margin which is not denticulate. 

Subgenus Gnamptogenys Roger. 

og 

The male of Paranomopone and Rhopalopone is unknown; that of 
Alfaria is doubtful. 
1. Antennal scape much longer than the two following joints together. 

One closed cubital cell. ....:. 0 :....02s% 5 > »sle 0) oe ale ee 2. 

Antennal scape not longer than the third joint or if longer, wings 
with two closed cubital cells. ......:5.....2.--+eceevcrees’ 3. 

2. Articulation of the petiole and postpetiole not remarkably narrower 
than the postpetiole................. Prionopelta Mayr. 

Articulation of petiole and postpetiole as usual, much narrowed. 
Typhlomyrmex Mayr. 

3. - Two closed cubital cells: ............ 5.02. +<+ 55 ee 4. 

One closed cubital cell. ..... 0.0). .2...5...0005++s) se 5. 
4. Scape as long as or longer than the second joint of the funiculus. 

Mayrian furrows on the mesonotum feeble or indistinct. 
Rhytidoponera Mayr. 

Scape shorter than the second joint of the funiculus. Mayrian 
furrows pronounced.....................Chaleoponera Emery. 

Ectatomma fF’. Smith. 
Emeryella Forel. 
?Alfaria Emery. 

5. Sculpture of fine, close striae. Petiole short, thickened behind into 
& W0GO. os a ee eee te tea Holcoponera Mayr 

Sculpture of coarse foveole, sometimes confluent. Petiole elongate 
not swollen into a node............... Stictoponera Mayr 

7. Thaumatomyrmicini Emery 

Thaumatomyrmex Mayr. (Neotropical). 

8. Proceratiini Emery 

8 (2 when known) 

1. Clypeus separated by a distinct suture from the front, cheeks and 
frontal carine. Antenne 12-jointed.................-.. 2.4 

Clypeus fused with the cheeks and frontal carine, the whole form- — 
ing a plate projecting out over the mandibles; the antennz © 
are inserted close to the anterior margin of this structure. ...4. _ 
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. 2 cliieice 1 margin of the clypeus projecting in the middle. Thorax 
a" without dorsal sutures. Petiole more or less nodiform. Female 

winged. (Ethiopian, Mediterranean, Japan, Nearctic, Neo- 
= RI Srl), Niel. Giese lia ee. Seats Sysphincta Roger. 

____ Anterior margin of the clypeus not projecting in front.......... 3. 
_ 3. Dorsal sutures of the thorax faint or absent. Petiole scale-like. 

Antenne not ending in a club. Female winged. (Nearctic, 

ee Indomalayan, Papuan)................ Proceratium Roger. 
_ ‘Thorax with distinct promesonotal and mesoépinotal sutures. 

Petiole decidedly transverse, less squamiform, the anterior 
surface being flattened. Funiculus ending in a distinct, 3- 

argrs jointed club. Female unknown. (Haiti). 
Bure. Spaniopone Wheeler and Mann. 
aa 53 “ Antenne RES a EA eg ge a a 5. 

__ Antenne 9- or 10-jointed. Basal segment of the gaster vaulted, 
: the remaining segments forming an anteriorly directed cone. 

i ‘Thorax without dorsal sutures......................... 7. 
5. Basal segment of the gaster vaulted, the remaining segments form- 
____ ing an anteriorly directed cone. Eyes present. Dorsal sutures 

of the thorax faint or absent. Female unknown. (South 
va SE a Pseudosphincta Arnold. 

aah Segments of the gaster straight, directed posteriorly........... 6. 
_ Eyes present, very small. Thorax with obsolete promesonotal and 

distinct mesoépinotal sutures. (Ethiopian). 
Escherichia Forel. 

Eyes absent. Thorax without dorsal sutures. Female unknown. 
EEN Probolomyrmex Mayr. 

Antenne 9-jointed. Clypeus forming a semicircular disc. Frontal 
caring small and short. Face without lateral depressions for 

the antennal scape. Female winged. (Nearctic, Ethiopian, 
New Zealand, Indonesian, Java, Papuan). 

Discothyrea Roger. 

Antennz 10-jointed. Clypeus forming a very short, transverse 
plate. Frontal carine large, the face deeply and broadly ex- 
cavated at their sides, forming scrobes for the accommodation 
of the antennal scape. Female winged. (Australian, Indo- 
On ig ga des ces cc cas 6 Prodiscothyrea Wheeler. 

Known only for two genera. 
1. Frontal carine not fused with each other. Wings with one closed 
ene, sce ac prceckacceeds Sysphincta Roger. 
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Frontal carine fused with each other. Wings with one closed 
cubital cell......................!...,--Discothyrea Roger. 

9. Dorylozelini, new tribe 

Dorylozelus Forel. (Australian). co unknown. 

10. Ponerini Forel 

8 

Middle and hind tibiw with two spurs.....................--. 2. 
Middle and hind tibie with a single, well-developed spur, page . 

always pectinate; the lateral spur rudimentary or absent. . 
The two spurs of the middle tibie simple, small. Median aa 

of the hind tibiz pectinate, the lateral one simple. Mandibles 
elongate subtriangular, curved downward. Eyes absent. 
Antenne thickened. Petiole with a ventral tooth. Female 
winged and with eyes and ocelli. (Neotropical, Indomalayan, — 
PDR) 630, ee es Centromyrmex Mayr. 

Median spur of both middle and hind tibie well developed, pee- 
tinate. Eyes usually present (in Pseudoponera very small or 
abwehit) 6... ee oa ee ae 3. 

Mandibles narrow, converging near the base where they are pro- 
vided with a strong tooth beneath; in front of this tooth 
they are projecting into a beak. Eyes very large, placed near 
the base of the mandibles. Antenne filiform. Claws bifid. 
Female winged. (Indomalayan)...... Harpegnathos Jerdon. — 

Mandibles of normal shape... ............ 2... 4 ae ee 4. 2 
Anterior margin of the clypeus arcuate, with numerous denticula- _ 

tions. Antenne filiform. Pronotum with two spines on its _ 
anterior margin. Claws simple. Female winged. (Indo- 
malayai, Papudit). (sso teers c ss Odontoponera Mayr. 

Anterior margin of the clypeus unarmed or with two teeth. ..... 5. & 
Node of the petiole compressed above and forming a sharp edge, 

with a slight notch behind followed by a terminal blunt tooth. 
Antenne filiform. Anterior margin of the clypeus emarginate, — 
on each side with an obtuse tooth. Claws simple. Female © 

—e Te! 

unknown. (South Africa)............ Streblognathus Mayr. | 
Petiole shaped differently: ........ 5 0i.0545.4. bcs 0 oe a 6. 
Clypeus with a median, raised portion, produced in front. Female © 

WIIBOG, 55. win a «win, ona nse of vs p vip lhe tu Sept gee sac tee (fe 
Clypeus without a raised, projecting, median area.............. 9. ‘ 



7. Decale: wings with three closed cubital, two discoidal and two sub- 

a 
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median cells, one of the latter very small. Raised portion of 
the clypeus excavated in the middle and bordered by lateral 
ridges. Postpetiole without ventral tooth at the base. Middle 
tibie and metatarsi furnished above with rows of spines. 
Worker unknown. (Ethiopian)........... Glyphopone Forel. 

_ Female: wings with two closed cubital, two discoidal, and one sub- 

10. 

eS ga «ag dc vip a dsiin Wa vindeve me © 8 Be < 8. 
Female: median area of the clypeus moderately raised, convex, 

slightly produced in front, hardly carinate on the sides, almost 
- flat or very shallowly concave in the middle. Middle tibie 
and metatarsi furnished with rows of spines. Claws simple. 
Worker unknown. (Ethiopian)........ Leptopone Arnold. 

Worker and female: median area of the clypeus deeply excavated 
in the middle, shining, with heavy strie, bordered laterally by 
strong ridges. Antenne filiform. Middle tibiae without rows 

_of heavy spines. Postpetiole with a ventral, blunt, compressed 
tooth near its junction with the petiole. Claws with a small 
tooth near the middle. (Ethiopian)....Paltothyreus Mayr. 

Anterior margin of the clypeus with a tooth on each side of a median 
emargination. Claws with a median tooth. Female unknown. 
ME ag CPCS. eee sk ccc cea cs 9% Dinoponera Roger. 

Anterior margin of the clypeus not or bluntly bidentate; in the 
latter case the claws simple.........................-.. 10. 

Mesepisternum with an oval cavity leading to the first stigma which 
is covered by a small pronotal lobe. Petiole with a pair of 
spines directed backwards. Claws simple. Female unknown, 
probably ergatoid. (Indomalayan, Papuan, Australian). 

Diacamma Mayr. 
Mesepisternum of the usual shape.......................... 11. 
Claws with a tooth near their base. Cheeks carinate. Scape of 

the antenne compressed. Scale of the petiole thick, more or 

less nodiform. Female wingless, ergatoid. (Ethiopian). 
Megaponera Mayr. 

NG pete sc ths ila So cdwilct's ev oo ees 12. 
Eyes large, placed behind the middle of the head length. Female 

unknown. (Ethiopian)............... Ophthalmopone Forel 

base othe midi of the claws” Emery and B. Rectionds (Feral) ove deserined 09 having o email tooth nese the 
the claws. Yet they can not well be placed in Megaponera. as ip porate that, 

ped, for which the Ei Forel (t ohn gre eens, Sher wih po sepeeeie goe panes, & w mee ‘agensia Forel (type: Megale- 
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13. 

14, 

15. 

16. 

17. 

18. 
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Eyes placed in the middle or before the middle of the sides of the 

Cheeks carinate. Eyes placed about or slightly before the middle 
of the sides of the head. Female winged. (Neotropical). 

Neoponera Emery. 

a. Mandibles almost sublinear. Node of the petiole club-shaped, being 
gradually raised behind............ Subgenus Eumecopone Forel. 

Mandibles subtriangular. Node of the petiole not club-shaped. 

Subgenus Neoponera, sensu stricto. 

Cheeks not carinate. Eyes placed before the middle of the sides of 
the header a i is aol ge 14. 

Mesoépinotal suture obsolete in the worker. Usually large-sized 
species. Female winged. .......57....... 0. <. oe 15. 

Mesoépinotal suture more or less distinct.................... 18. 

Pronotum more or less a enareeate on the sides. (Neotropical to 
ROBOT... ocd ck ch bite ee hie Pachycondyla IF’. Smith. 

Upper part of the head separated from the sides and from the occi- 
put by a blunt ridge. Mesepisternum of the worker divided 
from the sternum by a distinct suture. (Ethiopian, Indo- 
malayan, Japan, Papuan, Australian). .Ectomomyrmex Mayr. 

Upper part of the head not separated from the sides and from the 
occiput by a ridge. Mesepisternum fused with the sternum in 
the worker (except in one Malagasy species).............. 17. 

Petiole surmounted by a flattened scale which curves back over the 
postpetiole and terminates in a comb of five teeth. Gaster 
without constriction behind the postpetiole. Epinotum with 
two stout spines. Mandibles elongate. (West Africa). 

Phrynoponera Wheeler. 
Petiole with a thick node, rarely somewhat compressed and dentate 

above or behind. Gaster with pronounced constriction 
between the postpetiole and succeeding segment. Epinotum 
usually unarmed. Mandibles subtriangular. (Ethiopian, 
Malagasy, Indomalayan, Papuan, Australian). 

Bothroponera Mayr. 

Mandibles subtriangular, with a distinct edge between the apical 
or masticating and the basal, inner margin. Female winged. 
(Tropicopolitan, Mediterranean, Japan, New Zealand). 

Euponera Forel. 
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a. Mandibles elongate, with an extensive masticating margin, which is armed 
with numerous teeth. First joint of the funiculus as a rule shorter 

_ than, or as long as, the following, seldom longer (including Xiphopelta 

Mandibles comparatively short, with small or a few teeth. First joint of the 
i funiculus noticeably longer than the following.................. 

; ‘- Length 9to10mm. Mandibles with 8 teeth. (Malagasy). 
Subgenus Euponera, sensu stricto. 

ESS cali: dy io tua a's £C akg dn Ge hack ke Fdeeelaaestp c. 

c. Mesonotum convexly swollen, surrounded by a deeply impressed suture. 
Metatarsus of the middle legs without stiff hairs on its dorsal face. 

Subgenus Brachyponera Emery. 

Mesonotum depressed; surrounding suture not deeply impressed. Middle 
legs short, their metatarsi furnished with stiff hairs or spines on their 

ge a aa eR Subgenus Trachymesopus Emery. 

Mandibles long and narrow; their masticating, apical margin 
passes through a curve into their basal, inner margin. 
Middle legs short, their metatarsi with stiff hairs above. 

Pseudoponera Emery. 

a. Apex and masticating margin of the mandibles strongly dentate. Eyes 
very small. Female winged. (Indomalayan). 

Subgenus Pseudoponera, sensu stricto. 

Apex of the mandibles dentate, their masticating margin with feeble traces 
of teeth. Eyes obsolete or absent. Female unknown. (Ethiopian). 

Subgenus Promyopias Santschi. 

Mandibles subtriangular, very long, ending in a very elongate apical 
tooth, the.apical margin also with three long teeth. Clypeus 
unarmed, without projecting lobe. Eyes absent. Mesoépin- 
otal suture obsolete. Integument moderately punctate. 
Abdomen with feeble pubescence. Female unknown. (Indo- 
EN See gia a'o os od he's .s lads Hie 4 Emeryopone Forel. 

meee maving all these characters............................ 20. 

Integument very finely and densely punctate. At least the abdo- 
men with abundant pubescence. No lateral spur on hind and 
Rei Sig ae oie Ne wa UNG Gab c aciee's'o.< oe © « 21. 

Integument smooth, or sparsely punctate, or coarsely sculptured. 
Abdomen without pubescence. ........ 2.0.0... ...00005. 23. 

Clypeus with a sharp point in the middle of its anterior margin. 
Mandibles elongate, narrow, with 3 to 5 strong teeth. Eyes 

vestigial. Female unknown. (Neotropical). 

Belonopelta Mayr. 
re conics cco xts's ck Weer ss cate 22. 
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22. 

24. 

25. 

26. 

27. 
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Antenne ending in a 4-jointed club. Eyes vestigial or absent. 
Female winged, with eyes. (Ethiopian, Indomalayan, 
Pain En Es Pe a eo eee eae Cryptopone Emery. 

Antenne without distinct club or the club is 5-jointed. Eyes small, 
sometimes obsolete or absent. Female winged; sometimes 
also an ergatoid female present. (Cosmopolitan). 

Ponera Latreille. 

The two lobes of the frontal carine fused into a plate which is 
slightly notched in front above the clypeus. Clypeus much 
produced into a broad plate, truncate in front and with sharp 
lateral angles. Mandibles subtriangular, their apical margin 
strongly dentate. Eyes small. Female unknown. (Ethio- 
pnt) PRONE et part, <<) ebay ge, Asphinctopone Santschi. 

Clypeus not projecting, or with a narrow median lobe (Trapezio- 
pelta), but in that case the mandibles are linear. .......... . 24. 

Clypeus short; the frontal carine contiguous and forming a plate 
which is raised above the clypeus. Mandibles slightly curved, 
linear, broadened and spear-shaped in their apical third, ending 
in a blunt apex; hollowed out into a rim along their inner 
margin. Eyes vestigial. Female unknown. (Ethiopian). 

Cacopone Santschi. 
Clypeus, frontal carine, and mandibles shaped differently. .... . 25. 

Clypeus with a projecting median lobe. Eyes present or vestigial. 
-Mandibles linear. Lateral spur of the middle and hind 
tibie small, but present. Claws simple. Female winged. 
(Malayan, Papuan).................. Trapeziopelta Mayr. 

Clypeus without projecting median lobe..................... 26. 

Mandibles falciform, flattened, broadened towards the third of 
their length, ending in a sharp point. Eyes present. Female 
winged. (Ethiopian).......... Psalidomyrmex Ern. André. 

Mandibles not falciform, nor flattened...................... 27. 

Mandibles linear, arcuate, pointed, with one tooth or two spaced 
teeth along their basal, inner margin. Eyes vestigial. 
Female winged, with eyes. (Indomalayan, Papuan, Ethiopian). 

Myopias Roger. 
Mandibles blunt at the apex, linear, with a few irregular teeth 

along their inner margin. Eyes small. Female winged (or in 
some species ergatoid?). (Ethiopian). .Plectroctena F. Smith. 
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oi 

_____‘The male of the following genera is unknown: Glyphopone Forel, 
_Leptopone Santschi, Ectomomyrmex Mayr, Phrynoponera Wheeler, 
_ Pseudoponera Mayr, Emeryopone Forel, Belonopelta Mayr, Cryptopone 
Emery, Trapeziopelta Mayr, Myopias Roger, Asphinctopone Santschi, 

_ and Cacopone Santschi. 
Bs oe Middle and hind tibie with two spurs, those on the middle tibie 

+. WT MONE oS ce eccrt peor cept eee wedee ks 2. 
______ Middle and hind tibiew with a single spur.................... 12. 

__ 2. The two spurs of the middle tibie very small, simple. Median spur 
; of the hind tibie large, pectinate. Mandibles very short, 

without teeth. Antenne short. Pygidium without spine. 
Mesonotum with Mayrian furrows... .Centromyrmex Mayr. 

_____ Median spur of both middle and hind tibie large and pectinate. . .3. 
_ 3. Postpetiole pyriform, almost forming a second node of the pedicel. 

Mandibles rather vestigial. Antenne long. Pygidium 
with a long terminal spine. Mesonotum with two deep, con- 
Ny wa os ace $14 405 Harpegnathos Jerdon. 

Postpetiole as usual, with a feeble or indistinct constriction be- 
EE UR OE nos a 0 5 op cl bag keer oe <b said s ince 4. 

4. Seape club-shaped and flattened, distinctly longer than the third’ 
antennal joint. Frontal carine vestigial. Mandibles very 
short, blunt. Pygidium not ending in a spine. 

Megaponera Mayr. 

Scape shorter than the third antennal joint; if almost equal, the 
mandibles end in a long, sharp point and the frontal carine 
ek cw ee ah all 5. 

5. Scape only slightly shorter than the third antennal joint. Man- 
dibles ending in along, sharp point. Frontal carine distinct. 

Ophthalmopone Forel. 

Seape much shorter than the third antennal joint.............. 6. 
6. Pygidium continued into a curved spine....................-. z. 

Pygidium blunt or pointed, but not continued into a spine...... 9. 
7. Anterior margin of the clypeus produced into a rectangular lobe. 

Frontal carine absent. Pronotum without Mayrian furrows. 
SS ee Pere ro eee ee Dinoponera Roger. 

Anterior margin of the clypeus without projecting, rectangular 
Pes he UUs iy Cele aie FERS TER EGER Toe oo ee 8. 

8. Anterior margin of the clypeus strongly, arcuately projecting in the 
eh cere busses th resinss Diacamma Mayr. 
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9. 

10. 

5} & 

12. 

13. 

1. 

Bulletin American Museum of Natural History [Vol. XLV 

Anterior margin of the clypeus truncate or feebly projecting. 
Neoponera Emery. 

Pachycondyla IF. Smith. 
Bothroponera Mayr. 

Euponera Forel. 
Petiole unarmed ventrally... ;......... 5. .c/ssissiels.s'sisutei ss A 10. 
Petiole with a strongly projecting, ventral lamella ending behind 

in a tooth or spine. Postpetiole unarmed ventrally....... 11. 
At least 15 mm. long. Postpetiole ventrally with a strong tooth 

which is curved behind. Pygidium pointed. 
Paltothyreus Mayr. 

Much smaller. Postpetiole unarmed ventrally. .Euponera Forel. 
Black. Ventral lamella of the petiole ending behind in a tooth- 

shaped, projecting angle. Pygidium blunt. 
Odontoponera Mayr. 

Testaceous. Ventral lamella of the petiole ending behind in a spine. 
Pygidium pointed, carinate........... Streblognathus Mayr. 

Pygidium pointed or ending in a spine. Scutellum depressed or 
feebly convex. Integument finely punctate. In some species 
also ergatoid, wingless males........... Ponera Latreille. 

Pygidium blunt. Scutellum projecting above. Integument with 
coarse sculpture. Large species...................e0008 13. 

Mesonotum with converging furrows... ... Plectroctena F. Smith. 
No converging furrows on the mesonotum. 

Psalidomyrmex Ern. André. 

11. Onychomyrmicini Ashmead 

Onychomyrmex Emery. (Australian). co unknown. 

12. . Leptogenyini Forel 

8 

Mandibles very narrow, sublinear, with teeth all along the inner 
basal margin. Female unknown. (Australian). 

Prionogenys Emery. 
Mandibles linear without teeth along the inner margin, or more or 

less triangular, with or without teeth. Female as far as known, 
ergatoid. (Neotropical, southern Nearctic, Ethiopian, Mala- 
gasy, Indomalayan, Papuan, Australian). .Leptogenys Roger, 

a. Mandibles very long, but crossing each other feebly, enclosing a large 

space between them and the clypeus, linear, acute or with two small 
apical teeth placed close together. (Distribution as for the genus). 

Subgenus Leptogenys, sensu stricto. 
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; ~~ Mandibles ss dilteriaity MR ha Dae ts etnias wes bia bi eaelg a Ohi bw b. 

? She Mandibles broadly crossing each other; very elongate but not linear, 
ae somewhat broadened to the half or two-thirds of their length, then 

narrowed into a sharp point; sometimes with a preipical tocth. 
LE ene Rees ey Subgenus Macherogenys asath 

EEE OUD ROMERO as ss a's xe vac ae bd a nisin Sd AA WT SO ee ans « 
‘ ‘< Clypeus armed with several teeth. Petiole lengthened into a spine ( aie 

MM Se est eden boa ee oc at Subgenus Odontopelta Emery. 
_ Clypeus unarmed or with a tooth on each side. Petiole not lengthened into 

a a spine (distribution as for the genus). .Subgenus Lobopelta Mayr. 

id - The male is known only for Leptogenys; it differs from all other 
known male Ponerinz in having pectinate claws. 

13. Odontomachini Mayr 

' , 5,9, c 

= Worker: no oblique swellings starting from the eyes to border the 
pies. antennal fosse; the latter not confluent; the head without 

distinct postocular hollows. Female similar, winged or erga- 
toid. Male: pygidium usually not terminating in a spine. 

______ (Tropicopolitan, Mediterranean).......... Anochetus Mayr. 
a. Worker and female: head more or less broad, as a rule broadly emarginate 

Aue behind; mandibles usually short, broadened in their distal part and 

narrowed just before the predipical tooth. (Tropicopolitan). 
Subgenus Anochetus, sensu stricto. 

Worker: head elongate, narrowed behind, not or feebly emarginate at the 

hind margin; mandibles long, not broadened in their distal part, 
denticulate along the entire inner margin. Female unknown. (Neo- 
i eee Subgenus Stenomyrmex Mayr. 

On each side of the face an oblique swelling extending out from 
the eye and bordering the antennal fosse................. 2. 

Worker: antennal fosse confluent in a frontal depression, behind 
the frontal carine, and separated by two rounded ridges from 
the deep and oblique postocular hollows. Female similar, 
winged. Male with the pygidium ending in a spine. (Tropi- 
copolitan, southern Nearctic)....... Odontomachus Latreille. 

Worker: antennal fosse not confluent on the front; postocular 
hollows feebly marked. Female ergatoid. Male unknown. 
ND e650 ke a ctaiga «9 Waka We Champsomyrmex Emery. 

PSEUDOMYRMIN#& Emery 

This subfamily contains only one tribe, the Pseudomyrmini of 

Forel. 
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8,9 

Clypeus neither inflected nor dentate, not or feebly emarginate. 
(Neotropical, southern Nearctic)...... Pseudomyrma Guérin. 

Clypeus suddenly descending in front, or as if inflected or sub- 
truncated, usually armed with teeth at the level of this inflec- 
tion; rarely it is uniformly sloping and deeply emarginate at 
the anterior border. (Paleotropical).................... 2. 

Large and stout species. Frontal carine farther apart. Maxillary 
palpi 5-jointed, labial palpi 4-jointed. Petiole and postpetiole 
armed beneath with a stout tooth. Worker with three well- 
developed ocelli. Male: antenne as in Tetraponera; the pro- 
and mesosterna not separated by a gap. Fore wings with two 
cubital cells. Youngest larval stage (trophidium) with exudate 
organs in the form of elongate appendages. (Ethiopian). 

Pachysima Emery. 

Smaller and more slender species. Frontal carine closer together. 
Petiole and postpetiole without stout‘teeth ventrally. Worker 
with one, two, or three ocelli. Youngest larval stage with the 
exudate organs in the form of simple tubercles. ............ 3. 

Maxillary and labial palpi 3-jointed. Worker: eyes small (about 
¥ of the sides of the head); first joint of the funiculus very long, 
joints 2-7 very short and transverse, the three terminal joints 
forming a distinct clava. Female: winged or ergatoid, other- 
wise much like the worker but with developed ocelli. Male: 
second funicular joint much shorter than the scape, not longer 
than the first; a deep ventral gap between pro- and meso- 
sterna; fore wing with one cubital cell. (West African). 

Viticicola Wheeler. 

Maxillary palpi 5-jointed, labial palpi 4-jointed. Worker: eyes 
much larger (about 4 or more of the sides of the head); funi- 
culus gradually tapering to the slightly thickened tip, with- 
out clava. Female: winged, no ergatoid form known. Male: 
second funicular joint much longer than the first, only slightly 
shorter than the scape. Fore wing of female and male with two 
cubital cells. (Ethiopian, Malagasy, Palestine, Indomalayan, . 
Papuan, Australian)................ Tetraponera I’. Smith. 
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Myrmicineg Lepeletier 

Key to the Tribes 

el gee : 8,9 

ie a - Clypeusnot prolonged back between the frontal carine, its posterior 
margin rounded. Median spurs of middle and hind tibie 
pectinate. Ocelli almost always developed in the worker. 

cor f Antennz thickened, 11-jointed in worker and female, 12- 
_--~~__ jointed in the male; the funiculus much flattened in female 
Regine and worker. Legs of worker and female short; the femora 

broad, distinctly compressed; the middle and hind tibie and 
metatarsi ending in a circlet of teeth. Fore wings with one 

se CS ae eae METAPONINI Forel. 
~ Clypeus almost always prolonged between the frontal caring; 

_——s if not, the spurs of middle and hind tibiz are simple or absent. 
In the ordinary worker the ocelli are not developed; but in 
strongly dimorphic species they may be more or less 
distinct in the worker major or soldier................... 2. 

2. - Median spurs of middle and hind tibie pectinate. Antenne 12- 
jointed. Fore wings as a rule with two closed cubital cells, 
or the separation between the two is incomplete; if with one 
closed cubital cell, the cubitus is united with the radius by a 
moderately long intercubitus......... Myraicint F. Smith. 

Spurs of the middle and hind tibie simple or absent, sometimes 
barbulate, very rarely finely pectinate.................. 3. 

3. Head more or less cordate, emarginate on the occipital margin and 
strongly narrowed in front; its posterior angles broadly 
rounded and devoid of spines (except in Microdaceton).... .. 4. 

Head differently shaped; either not cordate or with its posterior 
et dled eiigt wee 5. 

4. Antenne of female and worker 4- to 12-jointed, the last joint: very 
much longer than the preceding; 13-jointed in the male. 
Mandibles not faleate, usually porrect. Fore wings originally 
with one closed cubital and a closed radial cell, but the vena- 
tion often much reduced................ DaceTontnt Forel. 

Female: antenne 12-jointed; mandibles faleate; frontal carine 
forming a bifurcate plate which overlaps the clypeus; anten- 
nal scrobes deep, containing the antennal scape. Male: anten- 
nw 13-jointed. Fore wings with two closed cubital and a closed 
radial cell. Worker unknown. .. .STeEGOMYRMICINI, new tribe. 
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Frontal carinz closely approximated. Thorax unarmed, without 
dorsal sutures or impressions in the worker. Fore wings with . 
one closed cubital and a closed radial cell. 

MELISSOTARSINI Emery. 
Frontal carine more or less distant; if close to each other (as in 

certain Attini) the thorax has a distinct mesoépinotal depres- 
SOs 3 0:55 o-sinth acncivte Sh eoigk big Riese ch ang wi bbicas Gia ge ante 6. 

Postpetiole articulated to the dorsal surface of the following seg- 
ment. Thorax with more or less distinct dorsal sutures in the 
worker, impressed at the mesoépinotal suture. Antenne 10- 
or 11-jointed. Front wings with one closed cubital cell; the 
radial cell variable; the intercubitus sometimes very short 
OF Gisanpenrins co og is. sick soo eee CREMATOGASTRINI Forel. 

Postpetiole inserted at the anterior end of the following segment .7. 
Worker: thorax flat, subtriangular, without dorsal sutures or 

impressions; epinotum with two pairs of spines and a broad, 
flat declivity. Petiole and postpetiole short and thick, not 
pedunculate; the gaster also short and broad. Antennz 12- 
jointed, with a feeble, short, 3-jointed club. Cheeks strongly 
margined behind. Clypeus with 3-lobed anterior border. 
and co URKBOWR... 3. occa vise ARCH ZOMYRMICINI Mann. 

Worker: without all these characters combined; either the anten- 
nz 11-jointed, or the thorax with dorsal sutures, or the epino- 
tum unarmed or bispinose. =. :.... 0.5 <.04 exasee ee 8. 

Worker: thorax without dorsal sutures or impressions; the 
epinotum bispinose. Antenne 11-jointed in all sexes; the 3 
terminal joints forming a club in the worker. Wings with one 
closed cubital and a closed radial cell. 

STEREOMYRMICINI Emery. 
Worker: thorax with more or less distinct dorsal sutures; usually 

impressed at the mesoépinotal suture; when the thorax has no 
impressions or sutures, the epinotum is usually unarmed or the 
other characters do not all agree. ................0-0000- 9. 

Worker and female: antennz 7-jointed, elongate, without distinct 
club; scape not enclosed in a groove; epinotum bispinose. 
Male: antennz 13-jointed; abdomen cordate and flattened. — 
Fore wings with one closed cubital and an open radial cell. — 

Myrmicartini Forel. — 
Worker and female almost always with more than 7 joints in the 4 

antenne; when 7-jointed, the last joint is very large, or there — 
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isa differentiated club, or the scape may be enclosed in a deep 
_ groove, or the epinotum is unarmed. Abdomen of the male 

mon Goraate nor flattened... .................-.02 20000 10. 
ae” ppentennal scrobe deep, capable of containing the folded antenna, 

_____ placed at the side of the head, below the eyes; the carina 
_ formed by its dorsal margin (and which does not correspond 

to the frontal carina of other ants) passes outside of the eye; 
posterior angles of the head usually pointed or prolonged or 

____ denticulate. Antenne 11-jointed in all sexes. Epinotum 
____ Often spinose or tuberculate. Body broad, flattened. Fore 

wings with one closed cubital, an open radial and no 
a discoidal cell. (Old World tropics)....CaTauLactni Emery. 
 Noantennal scrobe, or if a groove is present it is shaped differently 

___ and is delimited on the inner side only by the frontal carine. 
_ ~~ Antennz of the male usually 12- or 13-jointed.......... li. 
FS) Bikes: Frontal caring continuing backward above the eyes on the sides of 
_-~—s«stihe =head; a scrobe in front of the eye sufficiently deep to con- 

__ ¢eal the whole antennal scape. Epinotum well developed and 
with a long basal face. Body broad, flattened, often with scale- 
like hairs. Antenne 11-jointed in female and worker, the 

funiculus swollen, but without differentiated club; 13-jointed 
in the male. Gizzard fuhgiform, of peculiar structure. Fore 
wings with one closed cubital and a closed radial cell. (Neo- 
I laials bi ead b-videvcss CRYPTOCERINI F. Smith. 

re Serobe absent or feebly marked or placed differently. When the 
serobe is similar (as in certain Meranoplini) the epinotum is 
short, with the basal face feebly developed or absent. Gizzard 

p 4 I Se rl Ai. cle nawte qh od Cue @Bawies's es 12. 
12. Worker and female: the shallow antennal scrobes bordered 

laterally by a more or less distinct carina of the cheeks; 
antennz 11-jointed (with the exception of Proatta, where they 
are 12-jointed). Fore wings with one closed cubital cell. 
(Neotropical with the exception of Proatta).............. 13. 

Antennal fove or scrobes not bordered below by a carina of the 
ih a RR ak, Perse k is ech ails gigehee bE Wa o's 0s 15 

_ 13. Worker and female: antenne with a distinct club of three joints, 
the last of which is decidedly predominant. Male: antenne 
13-jointed. Fore wings with the brachius developed beyond 
the nervulus, the brachial cell being more or less complete; 
intercubitus very short or absent. Workers monomorphic. 

OcHETOMYRMICINI Emery. 
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15. 

16. 

17. 
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Worker and female: antenne usually without distinct club and the 
terminal joint not predominant. Fore wings with the brachius 
not developed beyond the nervulus, the latter passing by a 
loop into the submedius; very rarely (Sericomyrmex, Myrmi- 
cocrypta) there is a trace of brachius beyond that loop; radial 
cell closed; no discoidal cell. Workers sometimes dimorphic. 

14. 
Worker: antenne 12-jointed; fore tarsi not dilated. Male: 

antennz 13-jointed; pterostigma well developed. Female un- 
known. Not fungus-growing. (Sumatra). .Proarrint Forel. 

Worker and female: antennz 11-jointed. Fore tarsi of the worker 
more or less dilated. Male: antennz usually 13-jointed (12- 
jointed in Sericomyrmex and certain Cyphomyrmex; 11- 
jointed in Pseudoatta). Pterostigma narrow or absent. 
Fungus-growing ants. (Neotropical and southern Nedretic). 

Attini F. Smith. 
Worker: monomorphic; head underneath with a psammophore; — 

the body long and slender; petiole pedunculate, the peduncle — 
very thin and longer than the node; postpetiole more or less — 
barrel-shaped; gaster small, more or less pyriform; legs very _ 
long and slender; antennz 12-jointed, nearly filiform. Female — 
probably highly ergatoid, wingless. Male: antenne 13- — 
jointed, the scape very short; fore wings with one closed — 
cubital, a short closed radial, and no discoidal cell. ; 

Ocymyrmicini Emery. 
Worker: only exceptionally with a psammophore, in which case the — 

other characters given above do not agree; the antenna often — 
terminate in-a club... 21.5 jo. 16. — 

Worker: monomorphic; thorax as a rule short; promesonotum — 
large; epinotum with a very short or no basal face; often the — 
mesonotum overarches the epinotum; hairs usually dense and — 
soft, or spatulate; antenne 9- to 12-jointed (also in the female), — 
usually partly concealed in a scrobe which is sometimes similar — 
to that of the Cryptocerini. Male: antenne 12- or 13-jointed; — 
Mayrian furrows very distinct. Fore wings with one closed 
cubital and a closed radial cell... .... MERANOPLINI Emery. | 

Worker: thorax of the usual shape; the epinotum usually with a 
distinct basal face... ..i.006000. 0)... Pa iva 

Worker and female: antennz 12-jointed, the three last joints form-— 
ing an incrassate club; epinotum with two spines or teeth; 

in the worker the promesonotal suture obsolete dorsally, 
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____ the mesoépinotal distinctly impressed; legs slender; middle 
and hind tibie without spurs; petiole with long, cylindrical 
o cle and a broad oval node; postpetiole usually large; 

hairs simple. Worker minute, monomorphic. Male 
- often wingless and oa: , Fore wing with one cubital and a 

beyond thenervulus.............. CARDIOCONDYLINI Emery. 
presenting all these characters; either the spurs are present, 

es or the body hairs are clavate, or the number of antennal joints 
is different, eS 5b ois da aad ode oid ele bes we 18. 

: ~ Oxyopomyrmer and certain Aphzxnogaster). Antenne usually 
ag -12-jointed in worker and female, and 13-jointed in the male 
ne "cat in Oxyopomyrmex, Machomyrma, and a few Pheidole). 

ey PHEIDOLINI Emery. 

R 1 ; 
Oya YF usually of the Solenopsis type, with a more or less developed 

_--——s intercubitus; in a few cases the intercubitus is very short 
peer mmcming (type of Formica).......................... 20. 

pied ‘Vasetion of the fore wings of the Formica type, the intercubitus 
; being very short or altogether absent.................... 21. 

p20... Radial cell either open or closed. Antennz of worker and female 7- 
a . to 12-jointed, often with a 2- or 3-jointed club; in the male 12- 

or 13-, rarely 11-jointed. Mayrian furrows of the male absent 
or indistinct (except in H uberis and the subgenus Chelaner of 

~ Monomorium). 
ae So.enopsipint Forel (including PremoLocrtonini Emery). 

Characters negative; genera which cannot be placed in any other 
tribe. Radial cell as a rule closed. Mayrian furrows usually 

ees very distinct in the male.......... MyYRMECININI Ashmead. 
_ 21. Antenne 11- or 12-jointed in worker and female, with a 2- or 3- 

a jointed club; more than 10-jointed in the male. Epinotum 
I ae knees eece LeEPTOTHORACINI Emery. 

Antenne 10- to 12-jointed in worker and female; 10-jointed in the 
male, four joints being fused into a long one. Clypeus with a 
—- ridge bordering the antennal fovee. 

TerramMoruNi Emery. 

s worker phase i more’ 3 atch ive propare on these forms 
4 ted lacheding al cunain of tha tribes n question. "deh ve.' - 
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1. Myrmicini F. Smith — | 
8 

1. Thoracie dorsum without any trace of suture or impression... . . . 2. 
Thoracic dorsum impressed at the mesoépinotal suture; prome- 

sonotal suture usually distinct..................e.e0200: 3. 
2. Mandibles not of the granivorous type, elongate and narrow; 

their inner margin very oblique, with 5 or 6 indistinct teeth _ 
and passing without angle into the apical margin. Labrum 
bidentate, projecting beyond the anterior margin of the 
clypeus. Petiole cylindrical, without distinct node. (Neo- 
CEOMAGBL) « osc. ose ans ks deen rr aoa ee Hylomyrma Forel. 

Mandibles subtriangular and broad, with a distinct angle between 
the apical and inner margins. Labrum not projecting nor — 
bidentate. Petiole with a very distinct node. (Neotropical — 
and Weseetae? os rk ceclns cp eee ces Pogonomyrmex Mayr. 

a. Small species, roughly sculptured. Head short. Mandibles much curved. 
Under side of the head without psammophore. 

Subgenus Ephebomyrmex Wheeler. _ 
Larger species, usually with less coarse sculpture. Head with a psam- — 

mophore underneath. Usually with only two epinotal spines, which 
are sometimes absent. A few species are polymorphic. 

Subgenus Pogonomyrmex, sensu stricto. — 
Larger species, very opaque, with fine sculpture. Epinotum with two pairs _ 

of spines. Mandibles less convex than in Pogonomyrmezx, sensu stricto; _ 

probably not granivorous; no psammophore on the under side of the _ 
head which is lengthened. F 

Subgenus Forelomyrmex Wheeler (=Janetia Forel). ‘ 

3. Funiculus of the antenne filiform, the terminal joints not forming a — 
club. Under side of the head with a psammophore. Head 
almost square. (Ethiopian)........ Cratomyrmex Emery.’ | 

Funiculus of the antennz slightly swollen into a 3- to 5-jointed club. — 
Under side of the head without psammophore. Head longer — 
than broad. (Holarctic, Indomalayan). ...Myrmica Latreille. 

a. Epinotum bispinose. Club of the antenns 3- or 4-jointed. aa 

Subgenus Myrmica, sensu stricto. 
Spines of the epinotum replaced by blunt projections. Club of the antennal :) 

5-jointed. ‘i 

Subgenus Manica Jurine (= Neomyrma Forel; Oreowaieilh Wheeler). 7 

spurs are feebl 
Thave ese 
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2. Pheidolini Emery 

_ This tribe contains the following genera: Stenamma Westwood; 
ae Emery; Aphzxnogaster Mayr; Messor Forel; Novomessor 
Emery; Veromessor Forel; Goniomma Emery; Oxyopomyrmex Ern. 

_ André; Machomyrma Forel; Ischnomyrmex Mayr; Ceratopheidole Per- 
__ gande; Parapheidole Emery; Decapheidole Forel; Pheidole Westwood; 
enema Wheeler; Sympheidole Wheeler. (See p. 670). 

3. Melissotarsini Emery 

8 

1. Female and worker: antenne 6-jointed, ending in a two-jointed 
club; legs short and thick; the hind metatarsi dilated and 
slightly compressed. Male: antenne 12-jointed, filiform; 

} tarsi simple. (Ethiopian, Malagasy)..Melissotarsus Emery. 
Worker: antennz 10-jointed; metatarsi not dilated. Female: 

antenne 11-jointed, very short, the 9 apical joints forming 
a thick club; metatarsi not dilated. Male: antenne 12-jointed. 
(Ceylon, Singapore) ................. Rhopalomastix Forel. 

4. Metaponini Fore! 

Metapone Forel. (Indomalayan, Australian). 

5. Stereomyrmicini Emery 

Stereomyrmex Emery. (Ceylon). 

6. Myrmicariini Forel 

Myrmicaria W. Saunders. (Ethiopian, Indomalayan, Papuan). 

7. Cardiocondylini Emery 

Cardiocondyla Emery. (Tropicopolitan and warm temperate regions). 

This tribe also includes Xenometra Emery, of which only the female 
is known. 

8. Crematogastrini Emery 

Crematogaster Lund. (Tropicopolitan and warm temperate regions; 

in North America reaching to Canada).' 
a. Antenne 10-jointed. 

Subgenus Decacrema Forel. (Type: C. (Decacrema) decamera Forel). 

EIS Cee es oct SUG GUC ert csc oak desc dc cceccess b. 

'The following to the subgenera i te pleeaely a translation of Santechi's recent key published in 
the Bull. Soc. Ent. So 1918, pp. 183-1 " “ 
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b. Epinotal spines enormously developed. Petiole elongate and pedunculate, 
Antennal club 2-jointed. 

Subgenus Rhachiocrema Mann. (Type: C. (Rhachiocrema) wheeleri Mann). 
Epinotal spines of normal aise... 2.25. 5.0 ovis Ss seve so ¢. 

c. Frontal carine short. Terminal border of mandibles of the female very 

Frontal carine well developed. Mandibles of female of the usual shape. .e. 
d. Antennal club 3-jointed. Postpetiole of female much broader than long. 

Subgenus Oxygyne Forel. (Type: C. (Oxygyne) daisyi Forel). 
Antennal club of more than 3 joints in the worker, filiform in the female; 

postpetiole narrow. 

Subgenus Nematocrema Santschi. (Type: C. stadelmanni Mayr). 
e. Pronotum armed with spines. . 

Subgenus Xiphocrema Forel. (Type: C. tetracantha Emery). 
Pronotum unarmed... oo osc per ccscccvesesss eects as bela f. 

Jf. Epinotum dilated. 
Subgenus Physocrema Forel. (Type: C. inflata F. Smith). 

Epinotum not dilated, of the usual form............... 000000 ceeeee g. 
g. Petiole with parallel sides, usually straight or scarcely arcuate, rarely 

broader posteriorly than anteriorly. .... . 06.5 +05 eee h. 

Petiole broadened in front, trapezoidal, sometimes truncated or rounded 
at the anterior angles,.sometimes oval............. 0.20000 eeeeee j- 

h. Antennal club 2-jointed. ..-.:. 25. Mu. sib ce & 
Antennal club 3-jointed; postpetiole more ‘or less impressed. 

Subgenus Eucrema Santschi. (Type:'Formica acuta Fabricius). 

i. Postpetiole entire. 
Subgenus Orthocrema Santschi. (Type: Myrmica sordidula Nylander). 

Postpetiole incised or impressed. Petiole often with slightly blunt or 
rounded posterior angles. 

Subgenus Neocrema Santschi. (Type: C. distans Mayr). 

j. Postpetiole entire, without a median furrow. 
Subgenus Sphwrocrema Santschi. (Type: C. knert — 

Postpetiole grooved or impressed... .. 2... 0.6 ee ewe eens 

k. Antennal club 4-jointed or indistinct. 

Subgenus Paracrema Santschi. (Type: C. spengeli Pi 
Antennal club 3-jointed. 000000. oo eae oe ee en ee 

l. Postpetiole merely impressed behind. Promesonotal suture naitian 

mesonotum carinate in front. Epinotal spines often curved down- 
ward. Basic sculpture densely striate. 

Subgenus Atopogyne Forel. (Type: Formica depressa Latreille). 

Postpetiole grooved, or if merely impressed the body is shaped differently. 
Subgenus Crematogaster, sensu stricto. (Type: Formica scutellaris Olivier). 

9. Solenopsidini Forel 

(Including the Pheidologetini Emery) 7 

This tribe contains the following genera: Vollenhovia Mayr; Hetero- 
myrmex Wheeler; Huberia Forel; Monomorium Mayr; Epizenus Emery; 
Trichomyrmex Mayr, Hagioxenus Forel; Wheeleriella Forel; Phacota 

—— ee a — 
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_ eae a Santschi; Xenomyrmex Forel; Allomerus Mayr; 
_ _Megalomyrmex Forel; Liomyrmexr Mayr; Epecus Emery; Anergates 
Forel; Anergatides Wasmann; Tranopelta Mayr; Carebarella Emery; 
ca Diplomorium Mayr; Bondroitia Forel; Solenopsis Westwood; Lopho- 

_ myrmex Emery; Trigonogaster Forel; Pheidologeton Mayr; Aneleus 
eS Emery; Aégromyrma Forel; Oligomyrmex Mayr; Erebomyrma Wheeler; 
ae peeeeee Westwood; Peedalgus Forel. (See p. 670). 

10. Myrmecinini Ashmead 

ee. ‘This tribe contains the following genera: Podomyrma Smith; 
rss Emery: Atopomyrmezx Ern. André; Dilobocondyla Santschi; 
Terataner Emery; Atopula Emery; Brunella Forel; Paratopula Wheeler; 

_ Myrmecina Curtis; Pristomyrmex Mayr; Acanthomyrmex Emery; 
__ Daeryon Forel. (See p. 670). 

es 11. Archeomyrmicini Mann 
_ Archzomyrmex Mann. (Fiji Islands). 

cent 12. Meranoplini Emery 
oe 8 

1. Eyes prolonged downward into a point. Antennal scrobes deep, 
eth capable of containing the scape. Antennz 12-jointed, with a 

rather distinct, 2-jointed club. Mesonotum not overlapping 
the epinotum, the latter oblique. Body with feeble, simple 
pilosity. Minute. Female and male unknown. (Australian). 

Mayriella Forel. 

Eyes of the normal shape, rounded or oval.................... 2. 
2. Pro- and mesonotum more or less fused into a single disc, the 

posterior margin of which is more or less toothed and overlaps 
the epinotum; the latter vertical, or very steep, without basal 
face. Pilosity rather long, abundant, simple, often woolly . 3. 

Pro- and mesonotum not or more or less fused, but unarmed behind 
and not overlapping the epinotum; the latter oblique, witha 
short basal face. Antennal scrobes more or less pronounced . 4. 

3. Antenne 12-jointed, with 3-jointed club. Frontal carine short and 
narrow, not forming scrobes. Epinotum bispinose. Scale of 
the petiole bispinose. Male and female unknown. (New 

RRS 05% OS See 6S cod se ees Promeranoplus Emery. 
Antenne 9-jointed, with 3-jointed club. Antennal scrobes deep, 

placed along the sides of the head above the eyes and capable 
of containing the scape or the whole of the folded antennae. 
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Antenne 9-jointed in the female, 13-jointed in the male. 
(Ethiopian, Malagasy, Indomalayan, southern China, Papuan, 
Australien) 5242765 RG nae Meranoplus F. Smith. 

4. Antenne 12-jointed with a 3-jointed club. Antennal carinee moder- 
ately broadened and prolonged behind, limiting vestigial 
scrobes. Clypeus with a median, bilobed, projecting plate. 
Epinotum bispinose. Pilosity simple and sparse. Male and 
female unknown. (New Caledonia)... ..Prodicroaspis Emery. 

Antenne 11- or 12+jointed. Clypeus without bilobed median proc- 
ess. Antennal scrobes. deep, placed along the sides of the 
head, above the eyes. Pilosity as a rule partly composed of 
spatulate hairs. (Ethiopian, Indomalayan, Papuan, 
Aaee se ee ee Calyptomyrmex Emery. 

a. Antenne 12-jointed, with 3-jointed club. 

Subgenus Calyptomyrmex, sensu stricto: 
Antenne 11-jointed, with 3-jointed club. . . .Subgenus Dicroaspis Emery | 

13. Leptothoracini Emery 

This tribe includes the following genera: Macromischa Roger; 
Macromischoides Wheeler; Leptothorax Mayr; Harpagoxenus Forel; 
Myrmozenus Ruzsky; Formicoxenus Mayr; Epimyrma Emery; Sym- 
myrmica Wheeler; Rogeria Emery; Lachnomyrmex Wheeler; Apsycho- 
myrmex Wheeler; Adelomyrmex Emery. (See the key, p. 670): 

14. Ocymyrmicini Emery 

Ocymyrmex Emery. (Ethiopian). 

15. Tetramoriini Emery 

This tribe includes the following genera: Tetramyrma Forel; 
Lundella Emery; Tetramorium Mayr; Rhoptromyrmex Mayr; Acido- 
myrmex Emery; Strongylognathus Mayr; Xiphomyrmex Forel; Deca- 
morium Forel; Triglyphothrix Forel; Eutetramorium Emery. (See p. 670). 

16. Ochetomyrmicini Emery 

8 

1. Clypeus transversely arched, almost straight in a longitudinal 
direction; triangularly projecting and flattened in front. 
(Neocttapicel). ..25i5.) Ae Ochetomyrmex Mayr. — 

Clypeus arched both longitudinally and transversely. (Neotropical; _ 
one species introduced into West Africa). .Wasmannia Forel. 4 
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17. Cataulacini Emery 

Cataulacus [F. Smith. (Ethiopian, Malagasy, Indomalayan, 
_ Papuan). I cannot recognize Otomyrmex Forel as a valid subgenus 

¥ _ sinee it was based merely on the pointed, elongate occipital angles of 
the head, a character which is found, more or less pronounced, 
D cspgtie many species of Cataulacus. 

18. Divtdabiel F. Smith 

4 r 8 
1. Antennal scrobes approximated in front, diverging strongly behind, 

7 not reaching the sides of the head except at their extremities. 
Monomorphic. (Neotropical)........ Procryptocerus Emery. 

Antennal scrobes covered throughout their length by the lateral 
EINOIRES 2). 20!) el PATOL a ate. ee 2. 

_ 2. Much flattened. Sides of the head, the thorax, the epinotum and 
the first tergite of the gaster excessively expanded into broad, 
translucent lamelle; the eyes almost stalked above the very 
deep scrobes. Monomorphic. (Neotropical). 

Zacryptocerus Ashmead. 

Sides of the body not with extremely expanded, translucent 
aE ESE eo he bt) 7 ae 3. 

3. Eyes more prominent, exposed when the head is seen from above. 
Posterior angles of the head, pronotum, and epinotum with 
long, erect spines. Black, monomorphic, moderately flattened 
species. (Neotropical)............... Cephalotes Latreille. 

Byes less prominent, usually hidden by the lateral carinee when the 
head is seen from above. Body flattened, the spines usually 
broad and short, directed sidewise. (Neotropical, southern 
Ea PS Cryptocerus Fabricius. 

a. Monomorphic. Pronotum without transverse crest. Spinés of the 
epinotum long and sharp...Subgenus Hypocryptocerus Wheeler. 

(Type: Formica hemorrhoidalis Latreille; Haiti). 
Strongly dimorphic. Pronotum usually with a more or less distinct crest.b. 

b. Head surmounted by a concave, saucer-shaped structure in the soldier. .c. 

Head of the soldier without saucer-shaped structure, distinctly convex 
Ee ao a Sar a Subgenus Paracryptocerus Emery. 

¢. Saucer-shaped structure of the head of soldier more complete, bordered by 

a continuous raised lamella in front and behind; the head concave 
above. Gaster more elongate...Subgenus Cyathocephalus Emery. 

Saucer-shaped structure of the head of soldier much less pronounced, in- 

completely margined; the head still convex above. Gaster more oval. 
Subgenus Cryptocerus, sensu stricto. 
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19. Dacetonini Forel 

8 
Antenne 12-jointed. Antennal scrobes as long as the scape, placed 

at the lateral side of the eyes. Mandibles narrowly triangular, 
with numerous fine teeth along the apical margin. Body hairs 
partly scale-like. (Neotropical). 

Basiceros Schulz (= Ceratobasis F. Smith). 
Antenne 11-jointed. Antennal scrobes short................. 2. 
Antenna: 4- to 8-jointed.... 2s 6. ccc te be de see see 3. 
Only the last joint of the funiculus longer than the preceding joint. 

(Neotropical) i-o24 562 eto ce a pee Daceton Perty. 
The two last joints of the funiculus longer than the preceding. 

Mandibles elongate, slender, parallel and porrect, with three 
hook-like, curved teeth at the apex; with a very long tooth 
directed inward at the under side near the base. Pedicel 
without spongiform appendages. Body hairs not scale-like. 
(Neotropiieal)...cnsidvasiietinkiies Acanthognathus Mayr. 

Antenne 4-jointed; the terminal joint of the funiculus as long as, or 
longer than, the two basal joints. _Mandibles slender, porrect, 
subparallel. Pedicel often with spongiform appendages. 
(Mediterranean, Ethiopian, Papuan, Australian, Neotropical). 

Meee 
Antenne 5-jointed... cesaedntifale’s oa cpu Lay ate dark aaa 
Antenne 640,8-s0inted:.< cs Wb kale «sD Ale > iw awe’ 6 hs 2ulpk 5. 
Antennal scrobes shallow, placed at the dorsal or medial side of the 

eyes. Second joint of the funiculus much elongate, longer than 
the apical joint. Mandibles slender, porrect, parallel. Pedicel 
without spongiform appendages. (New Zealand, Australian, 
Pavan) iste 2) ok chee Orectognathus IF’. Smith. 

Antennal scrobes deep, placed at the dorsal side of the eyes. The 
three basal joints of the funiculus subequal, together not longer 
than the apical joint. Mandibles short, narrowly subtri- 
angular, with small teeth along their apical margin. Pedicel 
with spongiform appendages. (Formosa)..Pentastruma Forel. 

Antennz 7- or 8-jointed, the apical joint of the funiculus the largest. 
Mandibles denticulate along the inner or apical margin; either 
long, porrect and with curved apex; or narrowly triangular. 
Antennal scrobes placed at the lateral side of the eyes. Body 
hairs partly scale-like or clavate. (Neotropical, Indomalayan, 
Papuan, Australian)... .. 225 vv fee css Rhopalothrix Mayr. 
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ma Antenne 7-jointed............... Subgenus Rhopalothrix, sensu stricto 
Antenne S-jointed..................... Subgenus Octostruma Forel 

EES NTIS Rip Sr | SY ae Se es AY Om 6- 

No antennal scrobes. The frontal carine form two anterior lobes 
which cover the base of the scape, but are not prolonged behind. 
The scape lies against the head at the dorsal side of the eye. 
Occipital angles of the head with 3 spines on the upper face. 
Mandibles slender, porrect, parallel, with three apical teeth. 
Petiole spinose above; postpetiole very broad. No spongi- 
form appendages. (Ethiopian)....... Microdaceton Santschi. 

Antennal scrobes more or less developed, often very strongly so. 
Occipital angles of the head unarmed..................-. a 

Antennal scrobes situated at the lateral side of the eyes; the latter 
being placed upon or above the upper margin of the scrobes. 
(Papuan, Australian).................. Epopostruma Forel. 

Antennal scrobes placed at the dorsal or medial side of the eyes. . .8. 

Antennal scrobes very deep, bordered also over their whole length by 
a strong lower ridge immediately above the eyes, and accommo- 
dating both scape and funiculus. Lateral margins of the head 
forming with the expanded frontal carine and the external 
borders of the clypeus a translucent plate overarching the 
scrobe on each side. Mandibles short and broad, the apical 
margin broad, with a regular row of acute teeth. Anterior 
margin of the clypeus excised. Funiculus with 2-jointed club; 
the apical joint nearly as long as the remainder of the funiculus. 
Abdomen with fungiform appendages. Body hairs not clavate 
nor scale-like. Antennz 13-jointed in the male. Wing vena- 
tion much reduced in both sexes. (Neotropical). 

Glamyromyrmex Wheeler. 

Antennal scrobes usually not so pronounced or of different shape. 
Head, clypeus, and mandibles also different.............. 9. 

Head subtriangular, with convexly swollen vertex, not strongly 
narrowed in front. Clypeus projecting over the base of the 
mandibles. Antennal scrobes broad, overarched by the much 
expanded frontal earine which continue backward as far as the 
posterior corners of the head. Mandibles large, swollen, sub- 
triangular; their apical margin with numerous, regular, acute 

teeth. Spongiform appendages of the abdomen well developed. 
Squamiform or clavate hairs absent. (Trinidad). 

Codiomyrmex Wheeler. 
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Head usually with narrowed, snout-like anterior portion. Frontal 
caring not reaching the posterior corners of the head. Man- 
dibles slender and porrect, or narrowly subtriangular and 
flattened. Spongiform appendages of the abdomen present or 
absent. Body hairs often partly seale-like or clavate. (Medi- 
terranean, Japan, Ethiopian, Malagasy, Indomalayan, Papuan, 
Polynesian, New Zealand, Neotropical, Nearctic). 

Strumigenys F. Smith. 
a. Mandibles slender, porrect, subparallel; with two or three teeth at the 

apex; approximate at their base, which is not covered by the short 
A) Ae I ee ee me Subgenus Strumigenys, sensu stricto. 

Mandibles rather short and flattened, narrowly subtriangular; with numer- 
ous small teeth along their apical margin; remote at their base, which 
is covered by the projecting clypeus. 

Subgenus Cephaloxys F. Smith (= Trichoscapa Emery). 

20. Stegomyrmicini, new tribe 

Stegomyrmex Emery. (Neotropical). 

21. Proattini Forel 

Proatta Forel. (Sumatra). 

22. Attini F. Smith’ 

8 
1, Antenne with a well-defined 2-jointed club, which is longer than the 

remainder of the funiculus. A deep antennal scrobe extends 
the full length of the head, bordered above by the frontal 
carine and below by a ridge as long as the frontal caring and 
running just above the eye. Frontal carine very far from each 
other, expanded, lobulate in front. Body hairs very sparse, 
long, stiff and blunt. Mandibles 4-toothed. Monomorphic. 
Male and female unknown. (Neotropical). 

Blepharidatta Wheeler. 
Antenne without distinct 2-jointed club. Antennal scrobes in- 

Gistinet. OF SORE = oinieie oi:5.b:ceid ad pueselk a cles alan aaa 2. 

2. Frontal carine very close to each other and dilated at the anterior 
extremity. Clypeus riot distinctly prolonged between them. 
Monomorphile . x... ivio's.+ isch <ss.ajb > Uningsin, +14 me ace ein 3. 

‘Pseudoatta Gallardo (1916, An. Mus. Nac. Buenos Aires, XXVIII, p. $20), ioe Pantests Se 
Gallardo, is only known in the female and male sex; there are probably no workers, this ant thus 
being a possible social parasite of some other Attini. Antenne 1l-jointed in female and male; 
frontal carine separated, broadened at the anterior extremity into lobes which cover the insertion 
of the antenn#w; mandibles subtriangular, many-toothed; integument even, shining, almost without 
sculpture, with short, thick hairs. Argentina. 
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Frontal carine separated, embracing the posterior extremity of the 
ee ee 5 lusih wh eBay 8s Tee eS Teo o es Weds 5. 

ee Integument bristling with tubercles and spines, with hooked and 
a _ seale-like hairs. (Neotropical). 

Myrmicocrypta F. Smith (=Glyptomyrmex Forel). 

De “Integument MONE WOOT. 63 oo wa lGas deat seh amaaeds 4. 

4. Body slender and elongate, covered with long soft, fine, woolly hairs. 

“Se Hairs of the body appressed, rather scale-like. Antennal fost 
___ usually prolonged to the posterior corners of the head. Body 

with few spines. Monomorphic. (Neotropical, Nearctic). 
ee Cyphomyrmex Mayr.' 

____ Body bearing erect hairs, which are often coarse................ 6. 

6. Integument even, bearing only delicate, oblique, flexuous hairs. 
_-—-—s« Body with very few ee. Monomorphic. (Neotropical). 

a5 Sericomyrmex Mayr. 

2 Integument rough, bearing stiff or hooked hairs. Body often with 
NE cog 555 5 ei Ger sc duced ss. 7. 

Monomorphic. Fungus gardens pendant in the nest. (Neotropical, 
Ee Ss se eae Trachymyrmex Forel. 

a. Anterior lobes of the frontal carine moderately broad. Larger species. 
Subgenus Trachymyrmex, sensu stricto. 

Frontal carine ending in very broad, anterior lobes. Smaller species. 

RES EE eee Subgenus Mycetosoritis Wheeler. 

Polymorphic. Fungus gardens sessile on the floor of the chambers 
of thenest. (Neotropical, southern Nearctic).. Atta Fabricius. 

a. Strongly polymorphic. Very large species..Subgenus Atta, sensu stricto. 

Feebly polymorphic. Smaller species........... 2... 0.6.0.0 eee es b. 

b. No postocular tubercles or spines. Head broadly, strongly cordate, with 
the occipital lobes prominent and rounded, often spinose. Mandibles 
short, feebly curved on the plate and with their lateral margin not 
distinctly sinuate..................... Subgenus Moellerius Forel. 

Postocular spines well developed or at least represented by a tubercle. 
Subgenus Acromyrmex Mayr. 

© enrye A hen, com ro na naman Myectophylaz (1913, Ann. Soc. Ent, Belgique, LVU, p. 251, 
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Pheidolini, Myrmecinini, Solenopsidini, Leptothoracini, 

and Tetramoriini 

As may be seen from the key, p. 659, the characters used by Emery 
to separate these five tribes are to a very large extent taken from the 
winged forms. Since the workers are more frequently met with, I have 
combined the genera of these five tribes into one synoptical table based 
on the worker phase. 

In the following genera social parasitism is so advanced that the 
worker has disappeared and only the female and male have remained; 
in a few cases the male is unknown: Anergates Forel, Anergatides Was- 
mann, Epipheidole Wheeler, Epizenus Emery, Epecus Emery, Hagio- 
xenus Forel, Parapheidole Emery, Sifolinia Emery, Sympheidole Wheeler, 
Trichomyrmex Mayr, and Wheeleriella Forel. These genera do not appear 
in the key. Other parasitic forms (Strongylognathus, Harpagoxenus, 
Formicoxenus, Epimyrma), where workers are still present, have been 
included here. 

The worker of Trichomyrmex Mayr (Ceylon) is unknown; this genus 
has been omitted from the key. 

8, 4 (when present). 

1. . Antenna 12-jointed, 2.00.05. ck sdee esse ea aes be ee 
Antenne 11-jointed... Pe eee eee 
Antenne 7- to itjointed::. I Pet 60. 

2. Club of the antenne 2-jointed, the last joint much larger than the 
others. Epinotum bispinose. Hind tibize without spurs. .. .3. 

Antennal club indistinct or shaped differently................ 5. 
3. Anterior margin of the clypeus broadly rounded. Head with deep 

lateral scrobes, large enough to enclose the whole antennal 
scape. Mesoépinotal constriction pronounced. Inferior 
pronotal angles rounded. Body covered with long, flexuous 
hairs. Male and wings of female unknown. Antenne 12- 

jointed in the female. (Neotropical) .LachnomyrmexW heeler. 

Anterior margin of the clypeus with a projecting, median piece. 
Head without deep, lateral scrobes. Mesoépinotal constric- 
tion feeble... 05 a Ea ae 4. 

4. Clypeus strongly projecting into a median, truncate lobe, which is 
distinctly separated from the frontal carine. Inferior angles 
of the epinotum pointed or rounded. Antennz 12-jointed in 
the female; wings unknown. Male unknown. (Papuan). = 

Adelomyrmex Emery. _ 



: ‘ 1922] | ___ Wheeler, Ants of the Belgian Congo 671 

a. Inferior angles of the epinotum pointed. Clypeus with a bidentate median 
Meio ig cin cd baw Subgenus Adelomyrmex, sensu stricto. 

ye yt Inferior angles of the epinotum rounded. Clypeus with a quadridentate 

aa ee Subgenus Arctomyrmex Mann. (Type: Arctomyrmezx hirsutus Mann). 

_-__—-Clypeus elevated in the middle to form a narrow, bidentate plate, 
which is fused with the frontal carine. Inferior angles of the 
epinotum rounded. Male and female unknown. (Neotropical). 

Vika Apsychomyrmex Wheeler. 
jee Erect hairs of the body usually trifid or multifid. Antennal club 3- 

* jointed. Distinct antennal scrobes divided by a longitudinal 
carina into two halves for the reception of the folded scape and 
funiculus. Thoracic sutures obsolete. Epinotum armed. 
Petiole and postpetiole (or at least the latter) much wider than 
long, the petiole never squamiform. Fore wings with one 
closed cubital and a closed radial cell. Antenne 12-jointed in 
the female, 10-jointed in the male. (Ethiopian, Malagasy, 
Indomalayan, Papuan)............... Triglyphothrix Forel. 

q : = a Hairs of the body simple, rarely clavate...................2.. 6. 

6. Eyes prolonged obliquely downwards. Antennal club 4-jointed. 
Thoracic sutures distinct. Petiole pedunculate in front. 
Epinotum spinose. Workers monomorphic. Fore wings with 
two closed cubital cells. Antenne 12-jointed in the female, 13- 
jointed in the male. (Mediterranean). ...Goniomma Emery. 
Ne reo wea g 7. 

7. Posterior margin of the clypeus raised laterally in the form of 
trenchant ridges which border the antennal fovez in front. .8. 

Posterior border of the clypeus not forming ridges............ 15. 
8. Mandibles narrow and pointed, without distinct basal and apical 

: border. Antennal club 3-jointed. Most other characters of all 
phases as in Tetramorium, with which genus these ants form 
mixed colonies. (Central and southern Europe). 

Strongylognathus Mayr. 

Mandibles subtriangular, with dentate apical border.......... 9, 
9. Portion of the clypeus in front of the antennal insertion narrow, but 

not reduced to a mere ridge. Antenne of the male usually 10- 
jointed (12- or 13-jointed in a few Tetramorium)..... it ee 

Portion of the clypeus in front of the antennal insertion reduced to 
INE PATIO... nw eu cenedscnsees 2 ae gi 

10. Antennal fovew small, never forming scrobes, the frontal carine 

P short. Head wider behind than in front, the sides convex. . 11. 
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ll. 

12. 

13. 

14. 

15. 
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Frontal carinew either short or long, often bordering distinct 

antennal scrobes. Head with subparallel or feebly convex 
GUAGE ons sca hopes 6 ais ince bee po 2 else ale wyacel aceon gas eae ee 12. 

Epinotum with long, diverging spines. (Indomalayan). 
; Acidomyrmex 
Epinotum unarmed. First joint of petiole usually laterally com- 

pressed. (Ethiopian).............. Rhoptromyrmex Mayr. 
Antennal club 4-jointed. Clypeus bidentate. (Neotropical). 

Lundella Emery. 
Antennal club 3-jointed. Clypeus usually unarmed. Antenne asa 

rule 10-jointed in the male, the second funicular joint greatly 
lengthened. (Tropics and warm temperate regions, especially 
of the: Old . Work) i ig 3: ee an eee Tetramorium Mayr. 

Petiole not pedunculate in front. Workers without appreciable 
dimorphism. (Holarctic, Indomalayan, Papuan, Australian). 

Myrmecina Curtis. 
Petiole pedunculate in front. ........ =. 5):-2.% «sis> sullen 14. 
Worker caste very markedly dimorphic. In soldier and worker, the 

petiole is strongly bidentate above and the epinotum is armed 
’ with two spines. Worker also with two spines on the pronotum. 
(Indomalayan, Papuan).......... Acanthomyrmex Emery. 

Worker caste monomorphic. Pronotum not spinose (see below). 

Eutetramorium Emery. 
Workers monomorphic or dimorphic, in the latter case the extreme 

forms are usually connected by intermediates and the antennal 
club is either 4- or 5-jointed, or shorter than the remainder of 
the funiculus; or the antennal club indistinct... ...... 3 oe 

Workers with very pronounced dimorphism, in very few cases with 
intermediates between workers and soldiers. Antennal club 
distinct, 3- or 4-jointed, longer than the remainder of the funi- 
culus. Sting very feeble. Soldier: head very large; mandibles 
convex, large, their apical margin usually with one basal and 
two terminal teeth, without teeth in the middle. Fore wings 
with two closed cubital cells. Antennz 12-jointed in the fe- 
male, 13-jointed in the male; in the latter the first joint 
of the funiculus very short, globose. (Tropicopolitan, 
southern Palearctic, Nearctic) .......... Pheidole Westwood. 

a. Mesonotum produced behind as a short, lamellate plate. Epinotal spines i j 
long and erect, obliquely truncate or bifurcate at tips. Head distinetly * 
margined. (Papuan)........... Subgenus Electropheidole Mann. 
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n of meen * form. tent =" not truncate or bifurcate 
ae 

ie which does not overarch the ocekput. (Neotropical). 
§ Subgenus Maciopheidole Emery. 

of the antenne not much shorter, sometimes even longer, than the 

amummemder of the funiculus....................06cc.ce ee eee ess - SS 
of the antenne thick and compressed, its terminal joint much larger 
ote Promesonotum depressed, the promesonotal suture 

es wy cao ts at toe cca Seape of the worker not 
reaching beyond the occipital border. (Neotropical, Nearetic)... J. 

~ Not agreeing in all these characters............... 2.22. 0c-0.00eee0- q- 
_ Head of the soldier shining, at least for the greater part; with one or more 
transverse wrinkles which separate the vertex from the occiput. 

ee _ Terminal joint of the antenne longer than the two preceding together. 
a Subgenus Elasmopheidole Emery. 

Petia "Heed of the soldier dull, densely sculptured all over. Last joint of the 
P i antenna not longer than the two preceding together. 
bes Subgenus Scrobopheidole Emery. 

$ PRAM ths soldier covered with a rough, vermiculate sculpture. Scape 
‘a pre Ciiek, strongly bent at the base. 
f Subgenus Trachypheidole Emery. 

_Ern. André) and Wheeler a subgenus Cardiopheidole (type: Pheidole 
vasliti Pergande) “om of which are wagered sth Emery. 

oe ks Se Gaaltaty aeardas ta Me rion... 17. 
3 __ Petiole unarmed, not angular above....................... 19. 
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17. Petiole with a single spine or erected tooth or merely angular. 
Clypeus bicarinate. Frontal carine often as long as the scape, 
the antennal fovez deep or scrobe-like. Dorsal sutures of the 
thorax obsolete; epinotum bispinose. Female unknown. 
(Papuan, Australian) : 6) 5 io. MOA Lordomyrma Emery. 

Petiole as a rule with two spines or teeth above. Fore wings with 
one closed cubital and a closed radial cell................ 18. 

18. Monomorphic. Frontal carine as long as the antennal scape, sub- 
parallel, bordering feeble scrobes. Head often angulated be- 
hind. Angles of the pronotum pointed. Epinotum unarmed 
or with two spines. Mesoépinotal suture usually deeply im- 
pressed. Male: antenne 13-jointed; fore wings without 
intercubitus (type of Formica). Female unknown. (Ethiopian, 
Malegaty) : 00. Se eee Terataner Emery. 

Polymorphic. Posterior angles of the head and humeral angles 
rounded. Epinotum bispinose. Frontal caring much shorter 
than the antennal scape in the small worker; about as long 
in the worker major where they border feeble scrobes. Female 
and male: antennz 12-jointed; fore wings with intercubitus 
(Solenopsis type). (Ethiopian). .Atopomyrmex Ern. André. 

19. Middle of the clypeus slightly projecting in an angle'........ 20. 
Clypeus not angular in front (feebly so in Heteromyrmex), some- 

times bidentate, or with a median, projecting, truncate lobe..21. 

20. Epinotum unarmed, with a median posterior impression which can 
receive the petiole. Antenne with a 3-jointed club. Integu- 
ment in great part shining. Female and male unknown. 
(Neotronmehlye ss ooo Gente at os ke nen ee Megalomyrmex Forel. 

Epinotum bispinose. .Antennz thick, with indistinct club. Wings 
of the female unknown. Male unknown. (Malagasy). 

2 Eutetramorium Emery. 

21. Clypeus usually armed with two longitudinal ridges (sometimes — 
. rather feeble), which often project forward in the form of — 
teeth. Rarely the anterior margin of the clypeus has no teeth, — 
but then the epinotum is unarmed. Mesoépinotal suture — 
marked. Club of the antennex 3-jointed, about as long as the 
remainder of the funiculus; rarely 4-jointed.............. 22.57 

1In Heteromyrmex the clypeus is very feebly satosting in the middle, but in this genus the epinotum 
is unarmed, though not impressed in the middle behind. in 
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Clypeus not bicarinate, rarely toothed; if so the mesoépinotal 
suture is usually indistinct. When with longitudinal clypeal 
ridges and distinct thoracic sutures, the club of the antennx 
is 4- or 5-jointed or indistinct, and the last three joints are 
much shorter than the remainder of the funiculus....... . 24. 

22. Head and thorax more or less sculptured, usually with series of 
punctures. Clypeus bicarinate, with a median, rather broad, 
longitudinal groove. Epinotum unarmed or bispinose. Thorax 
somewhat depressed and flat above. Antenne 12-jointed 
in the female, 13-jointed in the male. Mandibles of the 
female normally dentate along the apical margin. Fore wings 
with one closed cubital and an open radial cell. _ (Indo- 
malayan, Papuan, Malagasy, southern Japan). 

Vollenhovia Mayr. 

Head and thorax smooth and shining, or very feebly sculptured . 23. 
23. Worker: clypeus only bicarinate in its basal portion; its anterior 

margin feebly projecting in the middle; femora much swollen; 
head and thorax depressed; epinotum unarmed; smooth and 
shining. Female: much larger than the worker; postpetiole 
with a prominent spine on the ventral surface; femora much 
thickened; mandibles large, their apical margin broadly 
excised and toothless in the middle; antenne 12-jointed; fore 
wings with one closed cubital and an open radial cell. Male 
unknown. (Borneo, Simalur). 

. Heteromyrmex Wheeler. (Genotype: Vollenhovia rufiventris Forel). 
Worker: clypeus usually bicarinate throughout; femora mod- 

erately swollen; head and thorax not depressed; epinotum 
unarmed or bispinose. Female: mandibles normal, with the 
apical margin dentate throughout; antennx 12-jointed; fore 
wings with one closed cubital and a closed radial cell. Male: 
antennz 13-jointed.! (Tropicopolitan; also in warm temper- 
ate regions, especially in the Old World; in the Nearctic 
Region to southern New England). 

Monomorium Mayr (part). 

a. Eyes absent. Antenne 10-jointed. Clypeus unarmed. (Ceylon). 
Subgenus Anillomyrma Emery. (Type: Monomorium decamerum Emery). 
Eyes present, rarely vestigial. Antennm 11- or 12-jointed........ ae 

hospitum Vishmeyer. trom Singapore) of whi'h only female and male are known. in the male the A 
—, are » 12-jointed } wah . ‘SSolnted club, th prape long, the first funicular joint longer and thicker 

gecoeomng: Se thor believes that t this is a parasitic form without worker. This subgenur 
fo not pa in iw. 
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b. Antenne 1l-jointed : . 1.6605 65045 wis so dlee sys woh bic ete rs 

Antennse 1D-jolated «4 <0:5).. » a:sis:enidne code» +00 ens ace ae en é. 
c. Clypeus strongly dentate. Epinotum more or less armed. 

Subgenus Martia Forel. (Type: Monomorium (Martia) vezényii Forel). 
Clypeus and epinotum unarmed....................00ceceeeeeees d. 

d. Head, pro- and mesonotum sculptured. 

Subgenus Adlerzia Forel. (Type: Monomorium (Adlerzia) froggatti Forel). 
Head, pro- and mesonotum smooth. . . .Subgenus Lampromyrmex Mayr 

(=Mitara Emery). (Type: Lampromyrmez gracillimus Mayr = Mono- 
morium mayrianum Wheeler, of the Baltic amber). 4 

e. Antennal club with indeterminate number of joints, the joints of the | 
. funiculus gradually increasing in length and in width from the fifth 

to the tenth. Mesonotum of male with Mayrian furrows. 

Subgenus Chelaner Emery. (Type: Monomorium (Chelaner) forcipatum Emery). | 
Antennal club 3- or 4-jointed....:....-.-:-+05-+++ 00st eeaeeaeaen y. 

f. Eighth funicular joint distinctly larger than the seventh but much smaller 
than the ninth so that the club is doubtfully 4-jointed. Fore wings 
with a discoidal cell. 

Subgenus Notomyrmex Emery. (Type: Myrmica antarctica F. ore 
Antennal club indistinct or distinctly 3- or 4-jointed.................. 

g. Antennal club 3-jointed; the first joint being very short and smaller aie 
the second; the terminal at least as long as the two preceding together. 

Subgenus Monomorium, sensu stricto. (Type: Monomorium minutum Mayr). 
The two basal joints of the club subequal........................4. h. 

h. Antennal club much shorter than remainder of funiculus, often indistinct. 
Workers strongly dimorphic. Scape of- male antenne short; first 

funicular joint globular; remainder of funiculus growing more tenu- 

ous towards its tip 

Subgenus Holcomyrmex Mayr. (Type: Holcomyrmerx scabriceps Mayr). 
Antennal club not much shorter than the remainder of the funiculus; or 

the worker not at all dimorphic Jigca vino 0-0 0.0 vib a ble 06 fee an i. 

i. Clypeal carinze feeble and converging behind, fused in front, lobes of the 
frontal carine closely approximated. Eyes vestigial. Antennal club 
3-jointed; terminal joint much larger than the two preceding joints 
together. Epinotum unarmed. Peduncle of petiole long. 

Subgenus Syllophopsis Santschi. (Type: Monomorium modestum Santschi). 

Carine of clypeus and lobes of the frontal carine shaped en - 
Eyes usually distinct... . 65 006 ssi nso os 0:60 0's 0 ee a 

j. Workers slightly dimorphic. Antennal club 3-jointed with the two feet 4 
joints equal or subequal. Male antennz as in Holcomyrmez. i: 

Subgenus Parholeoomyrmex Emery. (Type: Myrmica gracillima F. Smith). _ 
Workers not at all dimorphic; antennal club 3- or 4-jointed......... bo 

k. Antennal club 3-jointed........55.555.00.00 0.1. Ass 

Antennal club 4-jointed. : 
Subgenus Isolcomyrmex Santschi. (Type: Monomorium santschii Forel). — 

l. Clypeus of the worker more truncated anteriorly. Scape of male antenna — 

short. Fore wings with a discoidal cell. Diet exclusively granivorous. — 
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Subgenus Bquestrimessor Santschi. (Type: Monomorium chobauti Emery). 
i: _ Clypeus of the worker less truncated. Scape of male antenne longer than 

in Parholcomyrmez; the first funicular joint globular; the remaining 
joints not growing more tenuous towards the tip. Fore wings without 

pki a discoidal cell. Diet partly carnivorous. 
ee: a Subgenus Xeromyrmex Emery. (Type: Formica salomonis Linnwus). 

Ad i Inferior angles of the pronotum pointed. Club of the antennz 3- 
os foal _ jointed, about as long as the remainder of the funiculus. Hind 

__ tibia with small spurs. Epinotum bispinose. Body hairs 
j shimple. Male and wings of the female unknown. (Neotropi- 

mem and Papuan)'.................... ....Rogeria Emery. 
a. Petiole clavate. Episternal angles spinose. First two joints of the antennal 
ct) I i iis sch in and eae ae’ Subgenus Irogera Emery. 

_ Petiole not clavate. Episternal angles blunt. First two joints of the 

_____ antennal club unequal............. Subgenus Rogeria, sensu stricto. 

eta. “Inferior angles of the pronotum rounded (except in certain A pheno- 
_---——Ssgaster where they are spinose, but then the antennal club is 
ae * | Arak not 3-jointed nor as long as the rest of the funiculus; in certain 
_ —sLeptothorax the humeri are Dent but then the body hairs 
gt A ee Sey 

25. PPcstnetiole Bah palate, attached auctabed ae means of its 
whole posterior surface to the following segment. Thoracic 
dorsum usually without sutures or impressions. (Neotropical). 

Macromischa Roger. 

Head quadrate. Pedicel short and stout. Hypogwic. (Cuba). 
ease bntilinenyrmes Mann. (Type: M. (Antillemyrmez) terricola Mann). 

Head not quadrate, or the pedicel more slender...................... b. 
b. Thorax elongate. Epinotum unarmed. (Cuba). 

- Subgenus Cresomyrmex Mann. (Type: M. (Crasomyrmex) wheeleri Mann). 
Thorax shorter, or the epinotum spinose. 

Subgenus Macromischa, sensu stricto. 

_ Postpetiole distinctly constricted posteriorly................ 26. 

26. Frontal carine as long as the antennal scape, strongly diverging 
behind. Epinotum unarmed. Female and male unknown. 
(Indomalayan, Papuan). 

Dilobocondyla Santschi (= Mesomyrma Stitz). 

Be 
ere? 

'Theryella Santechi (1921, Bull. Hist. Nat. Afr. Nord, XII, p. 68) is allied to Rogeria 
Worker: vey narrow in ental of the insertion of the ontenne B= deeply wedged between 
the frontal lobes, which are deflected to partly cover the base of the scape; antennw 12-jointed, with 
a 4-jointed as long as the the funiculus; mandibles ttenouter antate: eyes 

suture $ iole and 
as in Pheidole; gaster short. (North Aliens type: Ti Theryella uae ape oe 
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Frontal carine much shorter than the antennal scape!........ 27. 

27. The last three joints of the antenne form together a club, as a rule 
about as long as the rest of the funiculus. Erect hairs of the 
body often more or less clavate. Epinotum usually bispinose. 

28. 
The last three joints of the antenne are much shorter than the fun- 

iculus; club 4- or 5-jointed, or not very distinct. Hairs of the 
body not. clavate .2 isi. 6s .ebds sv atec ss aha 8 30. 

28. Clypeus with a fine longitudinal carina. Body hairs feebly clavate. 
Postpetiole with a small tooth below. Female winged, with 
12-jointed antennz. Male: antenne 13-jointed. Fore wings 
with one closed cubital, an open radial and no discoidal cell. 
(Siberia; parasite of Leptothorax)....Myrmoxenus Ruzsky. 

Clypeus not carinate. Postpetiole not toothed ventrally. Fore 3 
wings with one closed cubital and a closed discoidal cell. .29. 7 

29. Antenne long and slender, the 3-jointed club much shorter than the 
remainder of the funiculus. Legs long and slender. Thorax 
elongate; pronotum on each side above with a bluntly angular 
elevation. Peduncle of petiole long and slender; the node com- 
pressed antero-posteriorly. Erect hairs of the body simple, 
pointed. Male with 11-jointed antenne, the third funicular 
joint often incompletely separated from the second. Fore 
wings with a closed radial cell. (Ethiopian). 

Macromischoides Wheeler. 
Antenne shorter, the 3-jointed club about as long as the rest of the 

funiculus. Pronotum without blunt elevation above on the 
sides. Erect hairs of the body often clavate and microscopic- 
ally denticulate. Male with 12- or 13-jointed antennz. Fore 

'The following two genera should be considered here; beg: 4 are very imperfectly defined and without 
a aveey | of specimens it seems impossible to include them in the key ina mpage pv Me 

Forel includes only a Malagasy species described originally as Be presen ogaster belti Forel: 
“hin some differs from Aphxnogaster in its 3-jointed club and in the seen thorax of hey he eyes 
from Ato in the very long anterior peduncle and the reunded node of the petiole, also in the 
convex thorax of the worker. In = eee it resembles the American Macromischa.” (Forel, 
1917, Pecner Soc. Vaudoise Sc. Nat., LI, 

topula Emery. “ Worker: much fie’ v, Vollenhoria in habitus and sculpture; varies ee ferns 
head polarons 9 posterior angles rounded; frontal carinw much shorter than the senna) Sean 

te, the promesonotal suture o! mn pronotum with blunt humeral angles; i with twostrong 
But 1 blunt teeth; fe. pedunculate anteriorly, with a raised node behind; 
femora feebly swol chop abies larger than the worker; head and thorns nein about asin asin the later; 
wings with a closed radial cell; cu vein connected with the radial by nea oe of a 
nervure; discoidal cell present; the wings are described after A. ceylonica. Male unknown. 
1912, Ann. Soc. Ent. et gv LVI, p. 104). Emery ineluded originally two species iaalifrs Ey 
of Cameroon a and — Ms ery of Gavien and Malay Archipelago; but Forel wants A 
to the opian era kmery. 

The species ceylonica Emery was originally described as A Emery transferred it ta 
Atopula and more recently Forel considers it to ben Lassen ngs Sey I ee agree with this alloca- _ 
tion, I have recently proposed a new genus, Paratopula, for ie oe species. 
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wings with an open or closed radial cell. (Palearctic, Ethio- 
pian, Malagasy, Nearctic, Neotropical, Indomalayan). 

vy, Leptothorax Mayr (part). 
a. Worker and female with pronounced humeral angles. Radial cell of fore 
NE I ONO 5 6. 8 5 ao ca nee paved ghyes cavgincaias =< b. 
Worker and female with the humeri rounded. Radial cell of the fore wings 

_--_—~—-—-_—séeither short and closed or elongate and open.................... e. 
__ 6. Antenne 11-jointed in female and worker; 12-jointed in the male. (Neo- 

trepical) . . ..Subgenus Nesomyrmex Wheeler (= Caulomyrma Forel). 
Antenne 12-jointed in female and worker; 13-jointed in the male. (Neo- 

| ae tropical, Ethiopian, Malagasy)... ..Subgenus Goniothorax Emery. 

_¢. Antennz 11-jointed in female and worker; 12-jointed in the male. Erect 
_--—sihairs of the body stiff, thickened, truncate at the apex. (Holarctic). 

Subgenus Mychothorax Ruzsky. 
____ Antennz 12-jointed in female and worker; 13-jointed in the male... .d. 

d. No mesoépinotal constriction. Erect hairs of the body thick, stiff, trun- 

eate at the apex. (Holarctic).. Subgenus Leptothorax, sensu stricto. 
‘Mesoépinotal constriction present........................-....0.-. e. 
Erect hairs of the body soft, long and simple. Fore wings of female and 

male with a short, closed radial cell. (Mediterranean). — 

Subgenus Temnothorax Mayr. 
_ Erect hairs of the body slightly thickened, obtuse. Fore wings of male and 

female with an elongate, open radial cell. (Nearctic). 

eee Subgenus Dichothorax Emery. 

630. Median area of the clypeus somewhat produced in front, the 
anterior margin straight, with a longitudinal, shallow impres- 
‘sion in the middle. Antennal club 3- or 4-jointed. Thorax 
unarmed, with feeble sutures; deeply depressed at the meso- 
@pinotal suture. Petiole pedunculate. Female wingless, 
ergatoid, with 12-jointed antennw. Male unknown. (South 
oo Yon ap a Tetramyrma Forel. 

31. Antenne distinctly thickened, but the club not separated; the 
fest ‘last four joints together not much shorter than the remainder 

of the funiculus. Eyes much reduced. Petiole with a long 
peduncle and a small node. Worker small, monomorphic. 

Fore wings with one closed cubital cell. (Holarctic). 

Stenamma Westwood. 

Antenne usually filiform, the four last joints together much shorter 
than the remainder of the funiculus; or with a more or less 
EE TE PES EE SS a 32. 

eo tt 

1Pacilomyrma Mann, of the Fut Islands, is evidently related to Goniothorar, having the humeral 
*pinose and the a a only oe worker is known, The inferior angles of the 

are very Cenapte end it may be regarded as a subgenus of Leptothoraz (type: 
yrma senirewa Mann). 
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32. 

33. 

35. 
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Antenne with a distinct 4-jointed club. Strongly dimorphic; 
much as in Pheidole.. (Neotropical, Indomalayan). 

Ceratopheidole Pergande. 
Antenne without a club or with a 5-jointed club; or else the workers 

are monomorphic. . «.... 0.5. (0025 69. Pet ee ee 33. 

Workers monomorphic or without pronounced dimorphism.. . . .34. 
Workers dimorphic or polymorphic; soldiers with broad head: 35. 

Head elongate. Psammophore vestigial. Fore wings with one 
closed cubital cell. (Sonoran in North America). 

Novomessor Emery. 
Head elongate or rectangular or constricted behind. Psammophore 

rarely well developed. Mandibles with their external margin 
feebly convex. Male: antenne with a 5-jointed club. Fore 
wings as a rule with two closed cubital cells. (Mediterranean, 
Malagasy, Indomalayan, Papuan, Australian, Nearctic, Neo- 
tropicnaeit < Shade ake ee Aphenogaster Mayr. 

a. Worker: head constricted behind, neck-like. Male and female: fore wings 
of the Solenopsis type, with one closed cubital cell.............. b. 

Worker: head not constricted into a neck; pronotum unarmed. Fore 

wings usually with two closed cubital cells. Antenne of the male 
WS-fotated . io es oe EO ws oe lg ek ni oe al ec. 

b. Male: antennz 12-jointed; a pair of spines on the mesonotum. Worker: 

thorax usually with four spines. (Papuan). 
Subgenus Planimyrma Viehmeyer. 

Male: antennze 13-jointed; mesonotum unarmed. Worker: pronotum 

not enlde ss £55555 a Re ee eee Subgenus Deromyrma Forel. 

c. Female of very large size in proportion to the worker. Fore wings with one 
closed cubital cell. Nocturnal habits. (Australian). 

Subgenus Nystalomyrma Wheeler. 

Female not much larger than the largest worker form. Fore wings with 
one or two closed cubital cells. (Including the subgenus Allomyrma 
amar i i's halk is oS TSANG Subgenus Aphenogaster, sensu stricto. 

Worker minor: psammophore not developed; head much con- 
tracted behind, neck-like. Soldier: head angularly excised 
behind. Two closed cubital cells. (Indomalayan). 

Ischnomyrmex Mayr ( =/sopheidole Forel). 
Worker: psammophore well developed. Fore wings with one 

cubital cell. (Sonoran in North America). .Veromessor Forel. 
Worker: psammophore often well developed; mandibles broad, 

with their external margin strongly convex. Male: antennsze 
without distinct club. Fore wings with two closed cubital 
cells. (Palearctic, Ethiopian, northern India)..Messor Forel. 
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86. Abdomen viewed from the side triangular, flat above, the apex of 
ae the triangle below. Epinotum with two strong spines recurved 

upwards. Thoracic sutures indistinct. Petiole with a long 
basal peduncle and a squamiform node; postpetiole articulated 
to the gaster by the whole of its posterior face. Head viewed 
from the side truncate anteriorly. Mandibles narrow, the 

- apical margin with 4 teeth? Clypeus vertical, with two longi- 
tudinal ridges. Antenne with a 3-jointed club. Female and 
male unknown. (Indomalayan)........ Trigonogaster Forel. 

oe A idetnen not triangular viewed from the side................ 37. 
37. sa drawn into a point below. Antenne with a 3- or 4-jointed 
"bs club. Frontal carine short, straight. Thoracic sutures dis- 

tinct. Epinotum spinose. Workers monomorphic. Antenne 
11-jointed in the female; 12-jointed and with a fairly distinct 
4-jointed club in the male. Fore wings of the Solenopsis 
type, with one closed cubital cell. (Mediterranean). 

. Oxyopomyrmex Ern. André. 
_Eyes, when present, round or oval, not prolonged obliquely down- 

@ ee ala sy opi G a a ainie ews 'e oo epee 38. 
38. Club of the antenne Pacnted, the last joint much me? than the 
an others. . eee RI . 39. 

_ Antennal elub indietinet or 3. to 5-jointed .. Rea Ost Caw de a 43. 
39. Thoracic sutures obsolete; a very feeble depression in front of the 

epinotum. Epinotum unarmed. Hind tibie without spurs. 
Eyes present. Monomorphic and probably parasitic. Female 
and male unknown. (Mediterranean)'...... Phacota Roger. 

Mesoépinotal suture strongly marked....................... 40. 
40. Epinotum unarmed, or at most feebly bituberculate. Clypeus 

without carine. Eyes present. Ninth antennal joint con- 
spicuously longer than the eighth, though much shorter and 
especially narrower than the tenth. Workers monomorphic. 
Antenne 11-jointed with 3-jointed club in the female, 12- 
jointed in the male. Wings with one closed cubital and an open 
radial cell. (Ethiopian)................ Diplomorium Mayr. 

Epinotum usually bidentate; rarely unarmed, but then the 
> workers are strongly dimorphic........................ 41. 

41. Worker monomorphic. Eyes very small; ocelli absent. Female of 
enormous size compared with the worker, with 11-jointed 

1Paraphacota Santachi, of Tunis, is known ov + the male and perhaps related to Phacota, 
the male of the latter has never been described eo 
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42. 

43. 

44. 

45. 
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antenne. Male with 13-jointed antenne. Fore wings with 
one closed cubital and a closed radial cell, of the Solenopsis 
type. (Nearctic, Neotropical; fossil in Baltic amber). 

Erebomyrma Wheeler. 
Worker strongly dimorphic or polymorphic; soldier with very 

large heads sss calovses scenes ¢. ues a 42. 
Head of the soldiers very broad. Ninth joint of the antenne not 

distinctly longer than the eighth. Antenne 11-jointed in the 
female, 13-jointed in the male. Largest soldiers and minor 
workers connected by intermediate forms. Fore wings with 
one closed cubital cell. (Indomalayan, Papuan, Australian; 
doubtfully Ethiopian)............... Pheidologeton Mayr. 

a. Soldier and female: frontal carine very pronounced, overlapping the deep 
antennal scrobes and passing into each other on the vertex. Worker 
minor: head of more normal shape. (India). 

Subgenus Lecanomyrma Forel. 
Head of the soldier and female with feeble frontal carinew, without scrobes. 

Subgenus Pheidologeton, sensu stricto. 

Soldiers with elongate head, which is more or less abruptly truncate 
behind. Eyes very small or absent. Clypeus usually more or 
less distinctly bicarinate. Soldiers and workers not connected 
by intermediate forms. (Indomalayan, Ethiopian). 

Aneleus Emery. 
Posterior lateral border of the clypeus raised in form of trenchant 

ridges, which border the antennal fovee in front........ 44. 
Antennal fovex not bordered in front by ridges of the clypeus..46. 
Portion of the clypeus in front of the antennal insertions reduced to 

a trenchant ridge. Antenne thick, with 3-jointed club. 
Epinotum bispinose. Mesoépinotal suture marked by a trans-° 
verse carina, feebly or not impressed. Petiole pedunculate in 
front. (Japan, China, Indomalayan, Papuan, Australian). 

Pristomyrmex Mayr. 
a. Humeri of the pronotum unarmed. . Subgenus Pristomyrmex, sensu stricto. 

Humeri of the pronotum with spines. . .Subgenus Odontomyrmex Forel. 

Portion of the clypeus in front of the antennal insertion narrow, but 
not reduced to a mere Fidge... 3.0.00... Ce 45. 

Thoracic dorsum deeply impressed at the mesoépinotal suture. 
Antennz slender. Petiole pedunculate in front. (Papuan, 
Australian)... 8 Tee eee ee Dacryon Forel. 

Thoracic dorsum feebly or not impressed at the mesoépinotal 
suture, which however is distinct. Antennal scrobes usually 
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well defined. Antenne 11-jointed in the female, 10-jointed in 
the male. (Ethiopian, Malagasy, Indomalayan, Papuan, 

Sng Australian, Nearctic).................. Xiphomyrmex Forel. 

_ 46. Eyesabsent. Antenne with a 3-jointed club. Epinotum unarmed. 
47. 

Eyes sometimes small, but quite distinct.................... 48. 
_ 47. Postpetiole armed with a ventral spine. Monomorphic. Female 

. much larger than the worker, with 11-jointed antennez, wings 
with one closed cubital cell. Male unknown. (Indomalayan, 
ee Liomyrmex Mayr (= Promyrma Forel). 

Postpetiole not spinose ventrally. Monomorphic. Female mod- 
erately larger than the worker, with 11-jointed antenne. 
Male: antennz 12-jointed. Front wings with one closed 
cubital and an open radial cell. Seoame anes 

Bondroitia Forel. 
48. Thorax and petiole without any trace of teeth or spines; humeri of 

the pronotum never angular. Mesoépinotal suture strongly 
impressed. Clypeus often bidentate in front. Antennal club 
3-jointed. .. ees . 49. 

Epinotum nearly ‘vars aimed with teeth c or + pines at est i in the 
worker major; .when they are absent, the pronotum has 

49. Monomorphic. Petiole not pedunculate in front. Clypeus pro- 
jecting into a bidentate median lobe. Arboreal. Female and 
male unknown. (Neotropical).......:..Xenomyrmex Forel. 

Often polymorphic. Petiole distinctly pedunculate in front. Fore 
Wings with one closed cubital and an open or closed radial cell. 
Antennz 13-jointed in the male, 11-jointed in the female. .50 

50. Clypeus bicarinate or at least with faintly indicated carine. Eyes 
usually well developed. Female and worker moderately 
different in size (see key to subgenera above, p. 675). 

Monomorium Mayr (part). 

Clypeus convex, without carine. Eyes small. Hypogeic. Great 
difference in size between worker and female. (Neotropical). 

Tranopelta Mayr. 
51. Frontal carine parallel, as long as the antennal seape, bordering 

scrobe-like depressions. Mandibles strongly curved, without 
teeth. Antennal club Some: Petiole and postpetiole each 

‘Forel has described as Bondroitia caca a single worker ser supposedly collected near Geneva, Switzer- 
land, which is ordly’ ai different from the Africa « (Forel). It is very probable that the 

y Geneva is erroneous and due to some mistake in tebell 4 apecimens 
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with a ventral spine; petiole not pedunculate. Mesoépinotal 
suture feebly impressed. Epinotum spinose. Fore wings with 
one closed cubital and a long, open radial cell, of the Formica 
type. Female: winged or apterous and ergatoid, with ocelli 
and 11-jointed antenne. Male: with 12-jointed antenne. 
In mixed colonies with Leptothorax. (Northern and Central 
Europe, Nearctic). 

Harpagoxenus Forel (= T7'omognathus Mayr). 
Frontal carine much shorter than the scape. Mandibles usually 

toothed at the apical margin. Petiole and postpetiole rarely 
both with a ventral spine:).4..5'.. si ssudea 52. 

Thoracic dorsum distinctly or profoundly impressed at the meso- 
épinotal suture. Monomorphic.....................-. 53. 

Thoracic dorsum little or not at all impressed at the mesoépinotal 
suture; if with a deep suture, the worker caste is polymorphic. 

57. 
Humeri of the pronotum angular or toothed. ................. 54. 
Humeri of the pronotum rounded........................-. 55. 
Antennal club 3-jointed, at least as long as the remainder of the 

funiculus. Femora slender. Small species. Female and male 
unknown. (Indomalayan).......... Lophomyrmex Emery. 

Antennal club indistinct, the last three joints much shorter than the 
remainder of the funiculus. Femora much swollen in the 
middle. Arboreal, of medium or large size. (Australian, 
Pangan)... 55 cs ss cae se Podomyrma Ff’. Smith. 

Clypeus with two longitudinal ridges which terminate in strong 
teeth at the anterior margin. Petiole pedunculate at the base. 
(see above p. 675)......... Rei sie Monomorium (part). 

Clypeus not bicarinate nor bidentate...................2.45. 56. 
Front margin of the clypeus slightly emarginate in the middle. 

Petiole pedunculate at the base. Body hairs simple. Antenne 
11-jointed in the female, 12-jointed in the male, Female and 
male winged; fore wings with one closed cubital and an open 
radial cell. Nesting habits as in Monomorium. (New 
Reslamy ty ena as «eres Huberia Forel. 

Front margin of the clypeus broadly rounded, entire. Petiole not 
pedunculate. Body hairs robust, frayed at their tips into 
several acute, microscopic processes. Female winged, with 11- 
jointed antennze; venation unknown. Male ergatoid, wingless, 
with 12-jointed antenne. Parasitic in Myrmica nests. 
COOMIUENDS 0 oes enc subse eeehne Symmyrmica Wheeler. 



Wheeler, Ants of the Belgian Congo 685 
ad 

_ 

body hairs usually clavate and denticulate; the body in great 
part opaque. Antennal club 3-jointed, longer than the re- 

mainder of the funiculus. Monomorphie.’.............. 58. 
Erect body hairs simple. Humeri of the pronotum rounded. In- 

tegument smooth and shining .......................... 59. 
8. Petiole usually with a short peduncle, not expanded ventrally; 
— postpetiole unarmed below. Humeri of the pronotum some- 

times angular. Antenne 12-jointed in the male (see p. 679). 
aias Leptothorax Mayr (part). 

___ Petiole scarcely pedunculate in front, with a compressed expansion 
} ventrally; postpetiole with an obtuse tooth below. Humeri of 

the pronotum rounded. Female winged, as in Formicoxenus. 
Male unknown. In mixed colonies with Leptothorax. (Mediter- 

4 Workers strongly dimorphic. Petiole pedunculate, unarmed 
. ventrally. Antenne 11-jointed in the female, 12-jointed in the 

male. Fore wings with two closed cubital cells. (Australian). 
: Machomyrma Forel. 

; prerkers monomorphic. Petiole scarcely pedunculate in front. 
Postpetiole armed with a spine below. Female: 11-jointed 
antenne; usually winged; fore wings with an open radial 

and one closed cubital cell, of the Formica type. Male erga- 
toid, wingless, with 12-jointed antenne. In mixed colonies 
with Formica. (Northern and Central Europe). 

Formicoxenus Mayr. 
SS ee SE EE RAT oe ap eT ae 61. 
Antenne 7- to 9-jointed. Antennal scrobes absent............ 66. 
A deep and smooth antennal scrobe on each side of the face. Tibi 

and femora very strongly swollen. Lateral ridges of the 
clypeus obsolete. Much as Tetramorium. Antenne 10- 
jointed in female and male. (Ethiopian). .Decamorium Forel. 

Antennal scrobes absent; the frontal caring short............ 62. 
Antennz 7- to 10-jointed, with the last joint very large; without 

2-jointed club. Thorax without spines or teeth. Eyes present. 
Small, yellow. Nests in swellings of plants. (Neotropical). 

Allomerus Mayr. 
Antenne always 10-jointed. Usually a distinct 2-jointed club, or 

the eyes are wanting, or the epinotum bispinose......... 63. 

1The parasitic Leptothoraz emersoni Wheeler is very feebly dimorphic but it has the clavate hairs 
and sculptured integument of Leptothoraz. re 
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63. Worker caste monomorphic or but slightly dimorphic; or else the 
head of the worker major is subquadrate or broader than long 
and the club of the antenne is 2-jointed................ 64. 

Worker caste with very pronounced dimorphism. When the anten- 
nal club is 2-jointed, the head of the soldier is much longer 
than wides..\i.%:. 4s er TI 65. 

64. Monomorphic. Antennal club 3-jointed. Eyes absent. Clypeus 
unarmed. (See p. 675). 

Monomorium subgenus Anillomyrma Emery. 
Antennal club 2-jointed, the last joint very long. Clypeus bicarin- 

ate, and usually with two apical teeth. Epinotum unarmed. 
Fore wings with one closed cubital and an open radial cell. 
Antenne 11-jointed (exceptionally 10-jointed) in the female; 
12-jointed in the male. (Cosmopolitan; often cleptobiotic).' 

Solenopsis Westwood. 
65. Antennal club 2-jointed. Soldier: head much longer than wide; 

mandibles with about 6 teeth. Fore wings with a closed radial 
and one closed cubital cell. Antenne 11-jointed in the female, 
13-jointed in the male. (Ethiopian, Malagasy, Sumatra).* 

Aéromyrma Forel. 

Antennal club 3- or 4-jointed. The other characters as in Pheidole. 
(Neotropical) 220; e2S Ae GES cba Decapheidole Fore!. 

66. Antenne 7- to 10-jointed, the last joint very large; no 2-jointed 
club. Thorax without spines or teeth. Eyes present. (Neo- 
tropeenlis cs. kk gee se Allomerus Mayr. 

Antennz 8- or 9-jointed, with 2-jointed club. Eyes often want- 
BING os oes Sic WS ROOTS RI 67. 

67. Monomorphic, without eyes or ocelli. Clypeus without carine. 
Antenne 9-jointed, the last joint very long. Fore wings with 
one closed cubital and a closed radial cell. Female enormously 
larger than the worker, with 10-jointed antenne. Male: 
antenne 13-jointed. (Ethiopian, Indochinese, Neotropical).* 

Carebara Westwood. 
Clypeus bicarinate. Female considerably larger than the worker, 

though less so thanin Carebara...............0.0.4-000- 68. 

Forel (1918, Bull. Soc. Vaudoise Sc. Nat., LII, p. 155) has suggested a new subgeneric name Syn- 
soleno for Solenopsis bruchi Forel, on the ‘supposition that this species is Pt roo! parasitic” 
shout ir’ does not differ from the other Solenopsis. Although eth cal peculiarities 
when taken with other characters in the definition of genera and su ra, no value can be at- 
tached to mere surmises as to peculiar habits which are not accompanied by morphological differences. 

*In Oligom x debilis Santschi the worker has 9-jointed and the soldier 10-jointed antenn#; 
the female is unknown. 

*The Neotropical genus Carebarella Emery probably should come here; the worker is unknown. 
The paw _ 10-jointed, the male 13-jointed antennw. Fore wings with one closed cubital and an 
open radial ce 
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68. Monomorphic. Antenne 9-jointed. Humeri of the pronotum 
rather angular. Wings unknown. Female with 10-jointed 
antenne. Male unknown. (Ceylon, Ethiopian). 

Pedalgus Forel. 

_ Strongly dimorphic; the soldier with small eyes; the worker 
blind. Antenne 8— or 9-jointed. Fore wings with one 
closed cubital cell. Female with 9-jointed, male with 13- 
jointed antennez. (Palearctic, Ethiopian, Malagasy, Indo- 
malayan, Papuan, Australian).'......... Oligomyrmex Mayr. 

E Pky a. Antenne 9-jointed............ Subgenus Oligomyrmerx, sensu stricto. 
Antennz 8-jointed. Eyes present, small. Female and male unknown. 

ES Se ee Ae eS ne a Subgenus Octella Forel. 

DOLICHODERINZ Forel 

Key to the Tribes 
8,9 

- Worker with well-developed sting. Petiole with a long peduncle in 
front. Clypeus large, with emarginate front margin. Man- 
dibles triangular, toothed. Eyes present; ocelli absent. Claws 
simple. Spurs of tibi# feebly denticulate. Female: clypeus 
feebly emarginate; ocelli developed; wings unknown. Male 
A Ss ads «'n ceo cal ANEURETINI Emery. 

Sting of worker and female vestigial (less so in Froggattella). 
Petiole squamiform or nodiform, not pedunculate in front. .2. 

Chitinous integument stiff and more or less brittle, often strongly 
sculptured. Mandibles triangular, toothed. Gizzard without 
a calyx and with delicate cuticle, not furnished with cilia at the 
entrance. Fore wings of female and male with two closed 
cubital cells and one discoidal cell... DoLicHopertn1 Emery. 

Chitinous integument thin and flexible, finely and feebly sculp- 
os cnc oa ca ee caee Ge RMA eeEe keke es 3. 

Worker: gizzard without calyx, furnished with cilia at the entrance. 
* Body very slender. Legs and antennw much elongated. An- 

tennal fosse distinctly separated from the clypeal fossa. 
Mandibles triangular, toothed. Female probably highly 
ergatoid. Male with very peculiar venation of the fore wing: 
pterostigma vestigial; radial cell very narrow and long; 
no closed cubital nor discoidal cell. .Lepromyraicint Emery. 

‘This genus contains the smallest ant known, Oligomyrmes bruni Forel, of Ceylon, the worker of 
which measures 0.8 to 0.9 mm. and the soldier 1.5 mm. in total length. 
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Worker and female: * gizzard with a reflected calyx. Body less 
slender, the legs not so elongated. Antennal fossa more or less 
fused with the clypeal fossa............ TAPINOMINI Emery. 

1. Aneuretini Emery 

Aneuretus Emery. (Ceylon). 

2. Dolichoderini Emery 

Dolichoderus Lund. (Palearctic, Nearctic, Indomalayan, Papuan, 
Australian, Neotropical except Chile). 

8 

a. Mesonotum longer than broad. (Neotropical). 
Subgenus Dolichoderus, sensu stricto. 

Mesonotum at most as long as broad...... 2.2.6.0... ee eee eae b. 

b. Seale of the petiole ending above in an angle or a single spine. Pronotum 
almost always with two spines or angles. (Neotropical). 

Subgenus Monacis Roger. 

Scale of the petiole never ending in an angle or a single spine. Pronotum 
seldom bispinose. (Same distribution as the genus). 

Subgenus Hypoclinea Mayr. 

The genus Linepithema Mayr (Neotropical) is only known in the 
male; it comes very close to Dolichoderus, with which it may be 
congeneric. 

3. Leptomyrmicini Emery 

Leptomyrmex Mayr. (Australian, Papuan). 

4. Tapinomini Emery 

8 (9 as far as known) 

1. Worker and female: antenne 11-jointed. Clypeus entire. Cloacal 
orifice inferior. Gizzard as in Technomyrmez, the calyx with- 
out cilia, areolate. Female: fore wings with one cubital cell. 
(South Afvios*): io :.3cuisk. Sees eae dead Semonius Forel. 

Worker and female: antenne 12-jointed....................- 2. 
2. Gizzard much longer than broad, the calyx entirely covered with 

long hairs. Cloacal orifice inferior. Worker monomorphic; 
thorax not impressed at the mesoépinotal suture; ocelli — 
present. Female: fore wing with a closed radial, two closed __ 
cubital cells and one discoidal cell. (Mediterranean, Burma, 
Assam, China, Nearctic, northern Mexico). a 

7 Liometopum Mayr. _ 

1Viehmeye: has recently (1916) described a Semonius from Singapore. 
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_ Gizzard shorter, with different structure. Ocelli often absent in 

the worker; when present, the thorax is impressed at the meso- 
bit NE See en one Cetin fT her eee hee ren whee 3. 

= ‘Epinotum with two teeth orspinesin the worker; female unknown. i: 

_ Epinotum not bidentate nor bispinose. Eyes never very large. . 
Ee Petiole with a feebly inclined scale. Eyes placed before the eas: : 

; i usually very large, occupying one third of the side of the head. 
» | tie! ie Cloacal orifice apical. (Australian, Papuan). .Turneria Forel. 

_ Petiole with a strongly oblique scale, which is produced behind into 
a kind of peduncle. Eyes much smaller. (Australian). 

vey Froggattella Forel. 

& Biaxdiary palpi very long, 6-jointed; the third joint much longer 
than the second or the following ones. Epinotum of the 

worker with a small tubercle or produced into a blunt cone or a 
single spine. Scale of petiole well developed. Cloacal orifice 
NS Puls Se! 6) 62s Bal SGP Le ee co 6. 

Not presenting all these characters....................-...-. 7. 
6 Epinotum of the worker with a small tubercle. Female: fore wing 

r. tie, with a discoidal and two closed cubital cells. (Argentina). 

Araucomyrmex Gallardo. 
~ Epinotum of the worker produced into a blunt cone or a single 

_ spine. Female: fore wing with a narrow, open radial cell, 
one or two closed cubital cells, and no discoidal cell. (Neo- 
IE POMNURO oS. bee os we > 0 bee's Dorymyrmex Mayr. 

a. Petiole nodiform. 
Subgenus Dorymyrmerx, sensu stricto (=Psammomyrma Forel). 

Z Petiole not nodiform................... Subgenus Conomyrma Forel. 

7. Seale of the petiole more or less inclined, sometimes very low but 
= still distinct. Cloacal orifice inferior.................... 8. 

Seale of the petiole rudimental or none...................... 11. 
8. Gizzard very short, with a broad, reflected calyx which surrounds all 

other parts. Worker: monomorphic, though of variable size; 
no ocelli; thorax more or less impressed in front of the epino- 

tum. (Including Doleromyrma Forel). (Neotropical, Indo- 
malayan, Papuan, Australian)......... Iridomyrmex Mayr. 

q a | a aida kwen eg aaje so + pins 9. 
_ 9. Maxillary palpi 2- or 4-jointed; labial palpi 2- or 3-jointed. Worker 

monomorphic; thorax not impressed in front of the epinotum. 
Female: fore wing with one closed cubital and a discoidal cell. 
(Nearctic, Mediterranean, Indomalayan, Papuan, Australian). 

Bothriomyrmex Emery. 
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a. Maxillary palpi 4-jointed. (Mediterranean, Nearctic). 
, Subgenus. Bothriomyrmex, sensu stricto. 

Maxillary palpi 2-jointed. (Indomalayan, Papuan, Australian). 

Subgenus Chronoxenus Santschi. 

Maxillary palpi 6-jointed ; labial palpi 4-jointed. Thorax impressed 
at the mesoépinotal suture.................... ampere 10. 

10. Scale of the petiole strongly inclined, at least in the worker; small 
but distinct in the worker, well developed in the female. 
Gaster produced in front over the petiole. Gizzard with a 
convex, 4-lobed calyx. Female: fore wing with a narrow, 
open radial, two closed cubital, and no discoidal cells. (Neo- 
tropical to Teuaé) : stl par cian REVe Forelius Kmery. 

Scale of the petiole more or less inclined. Gaster not produced over 
’ the petiole. Worker often remarkably dimorphic, usually 

with ocelli. Gizzard short, without distinct lobes. Female: 
fore wing with a closed radial, one closed cubital,and a closed _ 
discoidal cell. (Neotropical; absent in Chile). . Azteca Forel. 

11. Maxillary palpi 4-jointed; labial palpi 3-jointed. Gizzard with 
narrow lobes, remote from each other, forming margins along 
the slits. Cloacal orifice inferior. Worker monomorphic. 
Female: fore wing with a closed radial, one closed cubital, 
and a closed discoidal cell. (Ethiopian)....Engramma Forel. 

Maxillary palpi 6-jointed; labial palpi 4-jointed. Gizzard with a 
depressed calyx; as a rule without lobes................ 12. 

12. Calyx of the gizzard as a rule continuous, covered with fine cilia. 
Fifth segment of the gaster usually not reaching beyond the 
fourth; the cloacal orifice inferior. Female: fore wings with — 
one closed cubital cell; with or without discoidal cell. (Cos- — 
mopolitan, except New Zealand).......... Tapinoma Forster. 

The subgenus Ecphorella Forel (Ethiopian) is known only from one worker 
and its gizzard has not been dissected; it differs from the typical Tapinoma — 
in its short, thick antennze and its distinct, though low scale; the clypeus 

is entire. 4 

Calyx of the gizzard not covered with cilia, but with a peculiar, — 
areolate structure. Fifth segment of the gaster always reaching — 
beyond the fourth; the cloacal orifice apical. Female: fore — 
wings with two closed cubital cells and one discoidalcell. (Ethio-— 
pian, Malagasy, Indomalayan, Papuan, Australian, southern — 
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Sige: 3 
oa ‘The male of Turneria Forel, Froggattella Forel, and Ecphorella 

Fora is unknown. 
ean Radial cell narrow and open; no discoidal cell................ 2. 

cual "Radial cell broad and closed....................-.00-0.000-- 3. 
Third joint of the maxillary palpi much longer than the second, 

Set about as long as the following together. . . .Dorymyrmex Mayr. 
Bs ey Third joint of the maxillary palpi about as long as the second, 
5 ___ much shorter than the following together. . . .Forelius Emery. 
a . i Fore wings with two closed cubital cells...................... 4. 

_ Fore wings with one closed cubital cell...................... 6. 
a Sg Scape about as long as the three first joints of the funiculus. 
ee Maida Genitalia very large, taking about one third of the gaster. 
, Be abst Liometopum Mayr. 

Br Nt “Scape much shorter than the three first joints of the funiculus. .5. 

ia broadly NS ah ta wie weaves « 4 48 Technomyrmex Mayr 

é . - “Mandibles short, at most with a few teeth. 
Ae ae Iridomyrmex Mayr (part). 
a 6 Scape at most as long as the second joint of the funiculus. 
eo He _ Mandibles as a rule narrow and with few teeth........... %: 

;  Seape at least as long as the two or three first joints of the funi- 
aaa ee hy a. cid pedsssa inh, < aie aereudwie' e's 2's 8. 
emeemm@ee MUIOKM ....... 2.2.2.2... 0.0.0, Iridomyrmex Mayr. 
ee. a occ cp neta vee wes Azteca Forel. 

8. Seape half as long as the funiculus.. Mandibles elongate, with 
pmemerous gmail tecth..............:...... Semonius Forel. 

Scape usually as long as the three or four first joints of the funiculus. 
Maxillary palpi 6-jointed................ Tapinoma F drster. 

Scape shorter, as long as the two first joints of the funiculus. Maxil- 
nnn 4-00anited...........-.......- Engramma Forel. 

FORMICIN2 Lepeletier 

Key to the Tribes 

8,9? 

1. Worker: head much broader than the thorax; eyes very large, 
occupying nearly the whole side of the head; no frontal caring; 
mandibles very long, linear and slender, parallel, bent at right 

q angles and dentate at apex, denticulate along their inner 

Be margin; antenne 12-jointed, filiform, inserted some distance 
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behind the elypeus; gizzard with very short calyx; the four 
sepals strongly diverging and heavily chitinized from their 
base on, short and recurved. Female: similar; fore wings 
with a small closed discoidal, one closed cubital, and a closed 
radial cell. Male: head broader than the thorax, with very 
large eyes; mandibles small, vestigial; antennew 13-jointed; 
wings asin thefemale............... MyrMorerAatINI Forel. 

Mandibles subtriangular, of a different conformation. The eyes 
usually medium-@ised:: 0... 2...00 00 S04 2. 

Antenne 12-jointed in worker and female; 13-jointed in the male .3. 
Antenney 8- to 11-jointed o... 22. 2. 9. 
Worker: eyes very large, occupying nearly the whole of the sides of 

the head; frontal carine almost absent; clypeus prolonged 
between the antenne; temples strongly toothed behind; 
epinotum bispinose; node of the petiole thick, bidentate 
behind. Male and female unknown. ..SANTSCHTELLINI Forel. 

Worker: eyes usually of medium size; in Gigantiops very large, 
but in this the temples and epinotum are unarmed and the 
other characters given above do not agree................ 4. 

Eyes very large, occupying nearly the whole of the sides of the 
head. Gizzard long and narrow, with a rather straight calyx. 
Antenne inserted some distance behind the frontal area, but 
near the extremities of the frontal carine. Maxillary palpi 6- 
jointed; labial palpi 4-jointed. Clypeus much produced and 
truncate in front 2: :. 62 foe Gicantiopint Ashmead. 

Eyes occupying less than one-half of the sides of the head...... 5. 
Gizzard very short, with the sepals extremely short or with the _ 

calyx reflected and surrounded by a muscular ring. Ocelli 
present. Front wings with or without a closed discoidal cell. _ 
Cocoons present. (Australian, New Zealand, Chilean). 

MELopPHORINI Forel. 
Gizzard with the calyx straight or feebly curved, little or not at 

all reflected, with distinct sepals........................ 6. = 
Clypeal fovea distinctly separated from the antennal fovea. An- 

tenne filiform, inserted very near the posterior edge of the 
clypeus and close to the frontal area. Gizzard with the calyx _ 
more or less curved or reflected. Ocelli absent. No cocoons. — 

PRENOLEPIDINI Forel. _ 
Clypeal fovea confluent with the antennal fovea, or else the — 

antenne are inserted some distance behind the clypeus. Giz- - 
zard with rather straight calyx (except in Overbeckia)...... - 
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e inserted very near the posterior edge of the clypeus and 

nter andi some distance behind the clypeus............ 8. 

ans inserted a short distance behaie the frontal area but near 

sen more or less distinct from the antennal fovea. Maxillary 
palpi5-jointed. Mandibleslongand broad, with acute, curved 
apex, denticulate along the masticatory margin. Petiole elon- 
gate, narrow, nodose, unarmed. Stature variable, but not 
dimorphic in the form of the head. Fore wings with one closed 
cubital, a closed radial, and no discoidal cell. Male without 
a tarsal claws. Arboreal, silk-weaving ants. No cocoons. 

(EcopHy int Forel. 
tennz inserted on the sides of the frontal caring, very far from 
the clypeus and the frontal area; funiculus as a rule filiform. 
-Clypeal and antennal fovez distinctly separated. Maxillary 
palpi 6-jointed. Petiole short, squamiform or nodiform, often 
_ or dentate. Ocelli absent. Cocoons present. 
i Camponortin! Forel. 

nnze 8-jointed. Eyes lateral, very large, more or less reniform. 
__Clypeus produced behind between the frontal caring Bes te -10. 

1 —- 

ee dimorphic. Clypeus not projecting forward above the 
_ mandibles. Female: antenne 10-jointed; fore wings with a 
ae: -. serhenaiggammen one closed cubital, and a clo sedradial cell. Male 

a. “Female unknown. Male doubtful. .Grsomrrarcint Forel. 
: Antenne 11-jointed (except in some Rhizomyrmx). Gizzard rather 
long, with reflected sepals. Male with 12-jointed antenne. 

Fore wings with one closed cubital, a closed radial, and no dis- 
é coidal cell. Cocoons present........ PLAGIOLEPIDINI Forel. 
a Antenne 8- to 10-jointed. Gizzard short. Male with 11- or 10- 
jointed antenne. Venation as in the Plagiolepidini. 

MyYrMELACHISTINI Forel. 
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1. Myrmoteratini Forel 

Myrmoteras Forel. (Burma, Philippines, Borneo). 

2. Dimorphomyrmicini Wheeler 

Dimorphomyrmex Ern. André. (Philippines, Borneo). 

3. Santschiellini Forel 

Santschiella Forel. (Ethiopian). 

4. Melophorini Forel 

8, 9 

Prothorax with an angular crest on either side. Metanotum promi- 
nent in the form of a boss or spine which is sometimes forked. 
Petiole more or less bidentate. Antennal and clypeal fovee 
non-confluent. No psammophore. Monomorphiec. (Aus- 
tralian) 50 605)36 05 Caer ans hoe Notoncus Emery. 

Prothorax not crested on the sides. Metanotum not boss- or spine- 
shaped: ...ip3 2 es sede Rew ian te as wee 2. 

Funiculus of the antennz distinctly swollen into a 4- or 5-jointed 
club. Antenne placed very close to the hind border of the _ 
clypeus and at the anterior extremities of the frontal caring. 
Clypeal and antennal fovee confluent. No ocelli. No 
psammophore. Mandibles very convex, with numerous teeth 
along their apical border. Thorax, epinotum and petiole 
unarmed. Polymorphic, without repletes acting as honey- 
pots. Female and male unknown. (Australian). 

Myrmecorhynchus Ern. André. 

Funiculus of the antennz not forming a distinct club; when feebly 
club-shaped the other characters do not all agree......... 3.5 

Scale of the petiole with two distinct spines above. No psammo- 
phore. Clypeal and antennal fovew not confluent. Mono- 
morphic, large and slender. Fore wings without discoidal cell. 
(Australian)... .Diodontolepis Wheeler. (Type: Melophorus 

spinisquamis Ern. André). 
Scale of the petiole not bispinose, at most feebly emarginate 

Polymorphic, often with replete workers acting as honey-pots. — 4 

ee eee oN a 

Psammophore and clypeal bristles more or less developed. et 
Clypeal and antennal fovee separated. Fore wings without 
discoidal cell. (Australian)........... Melophorus Lut bock. 
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ER without repletes. Clypeal and antennal fovee 
r ee ag Gv ak sat a ua gtadwd koe Pane eas 5. 

St Fore wings without discoidal cell. (New Zealand) . .Prolasius Forel. 
Fore wings with a closed discoidal cell. (Chile) .Lasiophanes Emery. 

5. Plagiolepidini Forel 

San ae 8 (9' as far as known) 

1. Maxillary palpi 2-jointed; labial palpi 3-jointed. Worker small, 
De a hypogzic, pale-colored, with minute eyes; ocelli absent. . . .2. 

Maxillary palpi 6-jointed; labial palpi 4-jointed. Antenne 
fal at, always 11-jointed. Fore wings without discoidal cell... ... 4. 

2. Apical margin of the mandibles with a heavy, blunt, basal tooth, re- 
ci, mote from the four other apical teeth and somewhat curved 

forward; the mandibles continue directly the inferior edges 
of the head. Head rectangular. Antenne 11-jointed. (Indo- 
NE LG a oa ote a ca dbx tigre dee 3 Atopodon Forel. 

Mandibles not continuing the inferior edges of the head, but some- 
what more toward the middle line; without basal, blunt tooth 

; ER MMMM | 55 FU Fa o5 sek Seba’ vuwUa oS es 3. 
_ 8. Antenne 11-jointed, with filiform funiculus. Mandibles narrowly 

triangular; the apical margin oblique, 5-toothed. (Ethiopian, 
India, Ceylon, Burma, Papuan, Australian) . .Acropyga Roger. 

Antenne 8- to 11-jointed. Mandibles narrow, rather long, almost 

es straight; the apical margin very oblique, with 3 or 4 narrow 
= and sharp teeth, passing gradually into the inner margin. 
4 (Neotropical, Indomalayan, Papuan)... .Rhizcmyrma Forel. 

4. Female: head oblong; eyes large, placed in front of the middle and 
at the sides of the head; ocelli present; mandibles broad, 
convex, with 6 teeth; clypeus short and convex, not extending 
back between the frontal carine; frontal area obsolete; frontal 
caring straight, very short, as far or farther apart than their 
distance from the side of the head; antenne 11-jointed,' 
the funiculus short, gradually thickened, without club; 
thorax small and narrow, not broader than the head; epinotum 
and scale of the petiole unarmed; fore wings without discoidal 
cell; of small size (under 3mm.). Worker and male unknown. 
(Philippines)...... Pseudaphomomyrmex Wheeler. (Type: 

Aphomyrmex emeryi Ashmead). 

tAshmead describes the antennm of A ete it icened tntee an Lae Aamomyreney emerge op “apparently 10-jointed”; they are 
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Not answering the above description. Female usually over 3 mm. 
im Tomgtha. ook ce Sib a is ov cae ck a ee 5. 

Worker: small; clypeus carinate; thorax slender, often saddle- 
shaped at the mesonotum; epinotum excavated, its lateral 
angles spinose; scale of the petiole more or less bispinose or 
bidentate; ocelli distinct. Female large in proportion to the 
worker (over 4mm.), with bifid petiolar scale. Male as in 
Plagiolepis. ooo. S00. pais ove beh oben te bee 6. 

Worker: small or medium-sized; clypeus convex or carinate; 
thorax rather short, not or feebly saddle-shaped at the 
mesonotum, epinotum rounded, unarmed; scale of the petiole 

inclined in front, not emarginate above, either acute, or flat, 
or rounded above; ocelli absent. Female much larger than 
the worker (rarely less than 3 mm.), with entire scale of the 
petiole. (Palearctic, Ethiopian, Malagasy, Indomalayan, 
Papuan, Australian): : 5. 3545. fess haces Plagiolepis Mayr. 

Metanotum very prominent and distinctly separated from a short and 
convex epinotum. Small species. ‘Subgenus Anacantholepis Santschi. 

Metanotum not very prominent a ace cn 'Gseb tay ocala «aL sally isto eee b. 

Mesonotum not constricted nor impressed in front of the stigmata which 
are low. Epinotum more or less raised. As a rule medium-sized 
OBOE 5. oan nos cece dee eres Subgenus Anoplolepis Santschi. 

Mesonotum constricted or impressed in front of the stigmata which are 

raised. Small species........ Subgenus Plagiolepis, sensu stricto. 

Worker and female: epinotum quadridentate; scale of the petiole 
not oblique, the gaster without anterior impression to receive 
the scale. (Australian) .Stigmacros Forel (= Acrostigma Forel). 

Worker and female: epinotum bidentate; scale of the petiole 
oblique; the gaster with an anterior impression. (Mediter- 
ranean, Central Asia, Ethiopian, Malagasy, Indomalayan). 

Acantholepis Mayr. 

6. Myrmelachistini Forel 

8,9 

Last joints of the antenne forming a differentiated club. Antenne 
9- or 10-jointed. Small, arboreal ants. (Neotropical). 

Myrmelachista Roger. 

Antenne 9-jointed............ Subgenus Myrmelachista, sensu stricto. 
Antenne 10-jointed.................+.-- Subgenus Decamera Roger. 

Antenne without differentiated club......................5. ; ae 
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a 
2. ~Worker: polymorphic; antenne 8-jointed; frontal carine closer 

together than in Aphomomyrmex; mandibles with 4-toothed 
apical margin and a bluntish tooth near the external base; 
eyes lateral. Female: antennz 8-jointed; 6 to 7 mm. long. 
Male unknown. (Borneo)...Cladomyrma Wheeler. (Type: 
Aphomomyrmex hewitti Wheeler. Includes also Dimorphomyr- 
mex andrei Emery, only known from the female, with 8-jointed 

Poe a antennz). ° 
oe Antenne of worker and female 9- or 10-jointed. Mandibles without 

: Rr ks Sars 3. 

3. Worker: polymorphic; antennz 9-jointed; frontal carine feeble, 
remote from each other; eyes placed at the upper side of the 
head. Female and male with 10-jointed antennz. Arboreal, 
medium-sized. (Ethiopian)........ Aphomomyrmex Emery. 

Worker: monomorphic; antennz 9-jointed; frontal carina: more 
approximated; thorax short and thick-set. Female: antenne 
9-jointed. Hypogzic, minute. (Nearctic, Neotropical; one 
species has been introduced into the Malagasy Region). 

Brachymyrmex Mayr. 

7. Gesomyrmicini Forel 

Gesomyrmex Mayr. (Borneo, China; fossil in Baltic amber). 

8. Prenolepidini Forel 

Prenolepis Forel. (Cosmopolitan). 
a. Worker: thorax strongly constricted and subcylindric at the mesothorax, 

swollen in front and behind the constricted portion; scape and tibiz 

without erect seta, with a long, obliquely raised pilosity. Female and 

male with the same pilosity of the tibia. Male with well-developed 
‘ a8 a aap ip perin Subgenus Prenolepis, sensu stricto. 
+ Worker: thorax not strikingly constricted at the mesothorax and not 
a emus we tome Gms bebind iock 3. arcane es oe... b. 

b. Female, male and worker: scape and tibia with a short pilosity which is 
adherent or hardly raised; also as a rule with strong, erect sete, 

which are simple or thick and obtuse. Male without cerci. 
Subgenus Nylanderia Emery. 

Worker: scape and tibie with long, erect, stiff, pointed setw, without 

adherent pilosity. Male and female unknown. 
Subgenus Euprenolepis Emery. 
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9, Formicini Forel 

8 

1. Joints 2 to 5 of the funiculus shorter or not longer than the sueceed- 
ing joints. Ocelli usually absent....................+--- 2. 

Joints 2 to 5 of the funiculus longer than the succeeding joints. 
Qoelll GHStIG oo 5 ie deg epee was cay ss vin kei selene 3. 

2. Mandibles long, with oblique, dentate blades. Eyes small or vesti- 
gial. Dimorphism very marked; head large in the worker 
major, with convex sides and more or less excised behind. 
Clypeal fovea slightly separated from the antennal fovea. 
Hypogezic. Fore wing without discoidal cell. (Ethiopian, 
Indomalayan, Papuan, Australian).. . .Pseudolasius Emery. 

Mandibles shorter, with less oblique blades. Dimorphism scarcely 
or not at all perceptible. Fore wing normally with closed dis- 

7 coidal cell. (Holarctic). 
- Lasius Fabricius. (=Donisthorpea Morice and Durrant). 

a. Large, black, shining, arboreal species, very feebly or not pubescent. 
Eyes well developed. Ocelli small, but distinct. Temporary social 

parasite of L. umbratus which is itself.a temporary parasite of L. niger. 

(Paloaretae) = 6n.¢ sien sconenmcee Subgenus Dendrolasius Ruzsky. 

Integument not black and shining, with more or less distinct pilosity. 

Ocelli usually absent or indistinct. Epigwic or hypogwic........ b. 

b. Maxillary palpi 4-jointed. Eyes vestigial. Small, hypogwic, yellow. 

(Nearetie) «<0. 6-3 Sse eee Subgenus Acanthomyops Roger. 

Maxillary palpi: 6-jointed £:i:liids@e Ds 6. dos 0. sive css eb cone c. 

c. Terminal joints of the maxillary palpi long, subequal. Eyes medium-sized. 

Epigewic, dark-colored. (Holarctic).. Subgenus Lasius, sensu stricto. 

Terminal joints of the maxillary palpi gradually diminishing towards the 
apex. Eyes minute. Hypogeic, pale-colored. (Holarctic). 

Subgenus Chthonolasiu; Ruzsky.' 

3. Fourth ‘joint of the maxillary palpi nearly twice as long as the fifth. 
Fore wings with discoidal cell present in the female, absent in 
the mabe o.oo 'o 5 ocnisc aise, vie tet WG ee ats Ok ee ae 4. 

Fourth joint of the maxillary palpi a little longer than the fifth 
(much longer in Paraformica). > ...........+.+<0a seme 5. 

4. Male much smaller than the female, not larger than the largest 
worker. Psammophore of the usual form, at the posterior 

*Donisthorpe has pointed out that, as I had previously designated poreuss rufa as i eee typeof j a 
Mabey Shuckard, and as therefore name becomes a synonym of Form 

podbe: y ny , owvlin i atonelasins tn denen It ma:  aearnareratcn that the name Permecien Ma 
bean atal by Canestrini-for a-genus of ant-like spiders in 1 
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surface of the gula. Some workers functioning as repletes 
(honey ants). (Sonoran parts of the Nearctic Region). 

Myrmecocystus Wesmael. 

Male slightly smaller than the female. Psammophore at the 
anterior surface of the gula. No repletes; highly predatory. 
(Mediterranean, Central Asia, Ethiopian). 

Cataglyphis Fcerster. 

a. A specialized soldier form with huge, sabre-shaped mandibles. Basal 
joints of maxillary palpi with a fringe of long, recurved setew. Body 

covered with silvery pubescence.. .Subgenus Macheromyrma Forel. 

No specialized soldier form with huge mandibles. Pubescence not silvery. 
Subgenus Cataglyphis, sensu stricto. 

5. Mandibles narrow and pointed, falcate, toothless but minutely 
serrulate. Petiole very thick, rounded above. Maxillary 
palpi 4-jointed; labial palpi 2-jointed. Frontal carine short, 
straight, parallel. Male much smaller than the female, with 
the scape much shorter than in Formica. Female usually 
winged, rarely ergatoid. Slave-making (dulotic), permanent 
social parasite of Formice of the fusca group and the species of 
Neoformica. (Holarctic)............. Polyergus Latreille. 

Mandibles subtriangular, with the apical margin broad and denti- 
culate. Maxillary palpi 6-jointed; labial palpi 4-jointed. 
Male somewhat smaller than the female. (Holarctic).' 

Formica Linnzeus. 

a. Median joints of the maxillary palpi elongate, somewhat as in Cataglyphis. 
Mesoépinotal constriction pronounced, saddle-shaped. (North 

epee Seppe id Se iene ath Subgenus Paraformica Forel. 
Fourth joint of the maxillary palpi only a little longer than the fifth. 

Mesoépinotal constriction less pronounced...................... b. 

b. First funicular joint about as long as the second and third joints taken 
together, the latter shorter or at least not longer than the penultimate 

joints. Frontal carine short, subparallel, not diverging behind. Stipes 
of the male genitalia much longer than the volselle and sagitte. 

Small, mostly smooth, shining, dark-colored. (Mediterranean, 

POMOC ete wid casiie ceed nas Subgenus Proformica Ruzsky. 

First funicular joint distinctly shorter than the second and third joints 
taken together, the latter longer than the penultimate joints of the 

antenne. Frontal carinw longer and divergent.................. ¢. 

1The two Ky eae poy Raptiformica Forel and Serviformica Forel are regarded as utterly untenable 
Raptiformica is based on the presence of a notch in the anterior margin of the clypous; but this is present 
—_ —— North American species (F. munda, FP. manni, ete.) which do not make slaves like the Holarctic 

Moreover, some of the Peso allied to F. subpolita en should belong to Serriformica 
Forel, ate a slight but distinct notch in the outer border of the clypeus 
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ce. Seape slender, scarcely curved at the base. Thorax longer. Stipes of male “3 
genitalia much longer than the volselle and sagitte. (Nearctic). e 

Subgenus Neoformica Wheeler. ; 
Scape more or less curved. Thorax stouter. Stipes of male genitalia but . 

slightly longer than the volselle# and sagitte#. (Holarctic). 

Subgenus Formica, sensu stricto. 

10. Gigantiopini Ashmead i 

Gigantiops Roger. (Neotropical). ; 

11. Qcophyllini Forel 

Gcophylla F. Smith. (Ethiopian, Indomalayan, Papuan, Aus- 
tralian). 

12. Camponotini Forel 

8,9 

1. Worker: eyes large and prominent, placed towards the posterior 
angles of the head; ocelli usually absent; clypeus well devel- 
oped, carinate or subcarinate, its anterior border entire, 
broadly rounded and projecting over the base of the man- 
dibles; thorax, epinotum and petiole unarmed; monomorphic 
or feebly dimorphic. Female similar but with ocelli and wings. 
Male as in Camponotus. Fore wings with a small, triangular 
discoidal cell sometimes wanting in the male. (Australian, 
Pauan) 5:4 505 p3i55 es wan vie Opisthopsis Emery. 

Eyes on the sides of the head....................00005- Ree 

2. Thorax and petiole without spines or teeth.......... oe 3. 
Thorax and petiole, or the latter alone, more or less spinose or 

dentate... 5 6s%s..gi us beets eeen anand ee eee eee 6. 

3. No marked dimorphism in the worker...................... 4. 
Dimorphism more or less clearly marked in the size, form, and often 

in the sculpture of the head. Stature usually very variable. .7. 

4. Funiculus slender at the base, slightly thickened towards the apex. 
Gizzard as in the Prenolepidini, with a short, more or less re- 
curved calyx. (Singapore).......... Overbeckia Vichmeyer. 

Funiculus filiform. Gizzard with rather straight calyx.......... 5. 

5. Body thick-set. Head rounded behind. (Indomalayan, Papuan, 
Anetralian is... xis.:-s:nc0ceesmcwieeee Calomyrmex Emery. 

Body slender. Head narrowed behind. (Neotropical). 

Dendromyrmex Emery. 
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—— Head rectangular, with rounded posterior angles. Clypeus 
flat, without carina or lobe, broadly notched in the middle of 
its anterior margin. Dorsum of the thorax flat, obtusely mar- 
gined, with three sutures; pronotum with projecting humeral 
angles; epinotum truncate behind. Scale of the petiole very 
thick, angulate on the sides of its dorsal face. (Ethiopian). 

Phasmomyrmex Stitz. 

6. Body thick-set. Thorax without spines, its anterior angles rounded. 
= Petiole prolonged into a point on either side. (Indomalayan, 

ghey maureen, Papuan). ..........2..... Echinopla F. Smith. 
Body less thick-set. Thorax usually dentate or spinose; when this 

is not the case the body is shining jet black and the scale of the 
petiole is quadridentate. (Ethiopian, Syria, Indomalayan, 
Papuan, Australian)................. Polyrhachis F’. Smith. 

a. Eyes truncate or incised posteriorly, supported laterally by a lobe of the 

head in the form of a blinder. Meso- and epinotum separated by a deep 

transverse furrow. Thorax unarmed. (Indomalayan). 
Subgenus Hemioptica Roger. (Type: Hemioptica scissa Roger). 

Eyes entire, round or oval; usually free, rarely with a distinct blinder. .b. 

b. Dorsal face of the thorax convex, more or less rounded at the sides which , 

are not margined along their whole length...................... a 
Dorsal face of the thorax with a continuous carina extending full length of 

the sides of pro- and mesonotum, and continuing on the epinotum. .f. 

c. Spines of the petiole united at the base, long, diverging and hook-shaped 
at the apex. Pro- and mesonotum with a pair of spines, which are 

often hooked. (Indomalayan). 
Subgenus Polyrhachis, sensu stricto. (Type: Formica bihamata sue 

Spines of the petiole not ending in recurved hooks.................. 
d. Thorax very convex, shining, either wholly unarmed, or with small a 

at the epinotum. Petiole armed above with subequal, acute teeth. 

Arboreal; spinning vegetable débris together with silk. (Ethiopian, 

Indomalayan, Papuan, Australian). 
Subgenus Cyrtomyrma Forel. (Type: Formica rastellata Latreille). 

Thorax with spines on pro- or epinotum, or on both. Petiole also with a 
ee en NOR Sats i aR Ua Elis bie Walsacvevecces é. 

e. Spines of the epinotum longer than those of the pronotum; the latter 
sometimes lacking. Mesonotum unarmed. Petiole with two long 

spines more or less diverging and embracing the base of the 

abdomen. Arboreal and often silk-spinning. (Syria, Indomalayan, 
Papuan, Australian). 

Subgenus Myrmhopla Forel. (Type: Formica armata Le Guillou). 

'The genus Mesorena F. aah, of New Guines, has not been seen since Frederick Smith's time; 
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Pronotum unarmed or with feeble crests or spines. Mesonotum with a 
pair of raised lateral crests or tubercles. Petiole with two erect, long 
spines. (Papuan, Indonesian). 

Subgenus Myrmatopa Forel. (Type: Polyrhachis schang Forel). 
Petiole armed with 3 spines, the median one as long as, or longer than, 

the lateral ones. Pronotum with a short spine or tooth; mesonotum 
almost unarmed. Silk-spinning and arboreal. 

Subgenus Myrmothrinax Forel. (Type: Polyrhachis thrinax Roger). 
Petiole not three-spinose. Pro- or mesonotum, or both armed with a 

Petiole high, flattened above, with two horizontal diverging spines which ) 
surround the base of the gaster. Pronotum convex, with strong 

humeral spines; epinotum also strongly bispinose. Arboreal. (Aus 
tralian). 
Subgenus Hedomyrma Forel. (Type: Polyrhachis ornata Mayr). 

Petiole differently shaped, not flattened above.....................- h. 

Pronotal angles more or less rounded, not spinose. Thorax narrow and 
elongate, rather flattened above. Epinotum with two long, horizontal 
spines. Petiole with two horizontally diverging spines which embrace 
the base of the gaster. Terrestrial, nesting in the ground or in old logs. 
(Australian). 

Subgenus Hagiomyrma Wheeler. (Type: Formica ammon Fabricius). 
Pronotal angles sharp, toothed or spinose. Epinotum either unarmed, 

or with short teeth, or with two long spines ................60.05 a. 

Pronotum angular or shortly toothed. Epinotum unarmed or with 
small teeth. Thorax feebly convex or flattened. Petiole usually with 
short, tooth-like spines. Terrestrial, nesting in the ground. 

(Indomalayan, Papuan, Australian). ‘ 
Subgenus Campomyrma Wheeler. (Type: Polyrhachis clypeata ae 

Pronotum with spines or long teeth... ... 22... 2... ce eee 

Epinotal spines usually very short and directed upward. Thorax pa 
short and convex above. Petiole with long, diverging spines. (Ethio- 

pian, Indomalayan, Papuan). 

Subgenus Myrma Billberg. (Type: Formica militaris Fabricius). 
Epinotal spines long and horizontal or oblique.................... k. 
Body broad and flattened. Petiole with a pair of long, horizontally diverg- 

ing spines which embrace the base of the gaster. Small, terrestrial, 
nesting in the ground. (Indomalayan, Papuan, Australian). 

Subgenus Chariomyrma Forel. (Type: Polyrhachis guerini Roger). — 
Body long and slender. Petiole with a pair of suberect, oblique spines. _ 

(Indomalayan, Papuan). ' 
Subgenus Dolichorhachis Mann. (Type: P. (Dolichorhachis) malaénsis Mann). — 

7. Worker: Head more or less elongate, rounded and narrowed be- _ 
hind in the worker minor, broadened behind in the worker _ 
major; eyes placed much behind the middle, ocelli distinct in - 
the worker major; mandibles projecting, multidentate; ely- 
peus carinate, with a rounded lobe, somewhat emarginate in 
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a 
, the middle; frontal carine close together, almost straight, 

very slightly diverging behind; antennal scape very long, 
extending beyond the occipital margin for over half its length, 
even in the worker maxima; thorax elongate, with saddle- 
shaped dorsum; its lowest and narrowest portion consisting 
of the metanotum, which is broadly exposed, limited by sutures 
in front and behind, with its spiracles close together on the 
dorsum; epinotum rounded tuberculate; scale of the petiole 

_ thick and obtuse. Female: winged; head and antenne as in 
the worker major; scale of the petiole higher and slightly 
emarginate at the top. Male: body slender; head elongate; 
eyes larger, placed much behind the middle of the sides; man- 

dibles with the masticating border broad and multidentate; 
clypeus with anterior margin rounded and emarginate in 
the middle; thorax comparatively low and long; scale of the 
petiole nodiform; genitalia much larger and stronger than in 
Camponotus, the stipes triangular. (Australian). 

me Notostigma Emery. 

Not agreeing in all these characters. (Cosmopolitan). 
ee tie. Camponotus Mayr. 

Emery in 1896' divided the numerous species of Camponotus into more or less 
natural groups (twenty-six manipuli, arranged into three cohortes). Building further 

___ in this direction, Forel in 1912? proposed to subdivide the genus into twenty subgenera; 

* later*® he published a list of all the species known at that time, adding several new sub- 
generic divisions. Quite recently Emery‘ has published a revised classification of the 
genus, taking also into account the geographic distribution of the species. The char- 

acters of the various subgenera given below are merely translated from Forel’s and 
Emery’s papers. Since both these authors recognize many transitions between the 
several groups, it has not seemed worth while to tabulate them in the regular key 
form. 

In his paper of 1912 Forel failed to designate any subgenotypes, although he 

cited a number of species under each of his subgenera. The following year I undertook 
to supply this omission.’ Later, in his more extensive account of the subgenera of 
Camponotus, Forel cited a type for each of them, but apparently without consulting 
my previous designations. It happened, however, that in all but eight cases we 

selected the same species. In his recent paper, Emery evidently also overlooked my 

wee Cc. Bologna, (V1 ae bert it sistematico dei generi Camponotus, Polyrhachis © affini.’ 

'Forel, ogg ‘1912. eg SOME néotropiques. Part. VI. 5° sous-famille Camponotinm Forel.’ 
Mém. Soc. Ent. ue, XX, ep. 00-03 

Forel, A. 1914. i genre lamponotus Mayr et les genres voisins.’ Rev. Suisse Zool., XXII, pp. 

*Le genre “ Camponotus'' Mayr. Nouvel ceaai de sa subdivision en sous-genres.' 

ter at Mt vartions ued edditions to the “List of type apecies of th d wabgunere of one "he es of the genera and subgenera o! 
"? Ann. New York Ac. Sci, XXIII, pp. 77-83 
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designations of the types of Forel’s subgenera, thus bringing about a certain 
amount of confusion, to overcome which I have been obliged to propose a number of . 
new subgeneric names.! 

Subgenus Camponotus, sensu striclo 

Large species. Clypeus without carina or the carina is little apparent, without 
anterior lobe or the anterior lobe feebly projecting, more or less rectangular (japoni- 

cus) or rounded (sansabeanus); its anterior margin not notched in the middle. Head 

of worker major and female not truncate or obtuse in front; but little broader 
behind than in front. Mandibles strongly arched, with 4 or 5, sometimes 6 teeth. 
Dorsum of the thorax convex, continuous in profile; dorsum of the pronotum 

rounded or sometimes depressed in the worker major, with slightly projecting 
humeri. C. ocreatus and C. sansabeanus connect this subgenus with the next. 
Nests as a rule in wood. (Holarctic, especially in North America; one species in 

Madagascar). 
Type: Formica herculeana Linnewus subspecies ligniperda (Latreille). cs 7 

Subgenus Myrmoturba Forél a 
Clypeus carinate, with a very pronounced lobe at its anterior margin, as a rule 

rectangular, rarely of another shape. Head of the worker major as a rule much 
broader behind than in front, often emarginate at its posterior border; that of the 

worker minor with parallel lateral margins or narrowed behind, so that the posterior 
border is much reduced. Mandibles as a rule with 6 or 7 teeth. Dorsum of the 
thorax arched as in the preceding subgenus; rarely the epinotum in profile is slightly ; 
depressed, saddle-shaped. Sculpture variable, in certain South American species 

(such as C. chilensis) the gaster is covered with an abundant fur of Re soaty 
Nests as a rule in the ground or underneath stones. Numerous transitions to other 
subgenera. (Cosmopolitan)................ Type: Formica maculata Fabricius. 

Subgenus Dinomyrmex Ashmead ( = Myrmogigas Forel) | 

Large or very large species. Head of the worker minor narrowed behind intoa = 
neck, or at least without distinct posterior border, save for its articulation with the __ 
thorax. The remainder as in Myrmoturba to which this subgenus is closely connected. 
Nests in rotten wood. (Ethiopian, Malagasy, Indomalayan, Australian, Papuan, 
Nooéramibnah)s <3 v5 3i ced eee oa ab bee Type: Formica gigas Lateeliieg 

Subgenus Myrmosericus Forel 
As in Myrmoturba, but the integument entirely opaque, very finely snail 

silky and more or less covered with a rather abundant pilosity, especially on the gaster. 
Nests in earth or sand. (Mediterranean, Ethiopian, Oriental). 

Type: Formica rufoglauca Jerdon. 

Subgenus Myrmothrix Forel 

As in Myrmoturba, but the head of the worker major is, as a rule, massive : 
rather rounded; that of the worker minor not narrowed behind. Large or mediun 
sized species, with abundant pilosity on the body and, with few io or i, 

nt et Wm. M. 1921. ‘Professor Emery’s su us Camponotus M: 
: four Ot ditenal subgenera of re Free 16-19. — moplatypas and Myr (lost "Re t 

yrmisolepis, Myrmopelta, 8, mepinotus ‘Retouches aux de- 
Camponotus.’ Ann. Sos. Ent. XI, pp. 310-312). This paper came too late for the new ul 
genera to be included in the present @ account. 
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~ peupes and legs The integument is almost always opaque and sometimes silky. Tarsi 

= reas oe One species in Brazil (C. femoratus) forms gardens in epiphytes; 
ss rs build carton nests or nest in the ground or in rotten wood. (Neotropical). . 
A aa Formica abdominalis Fabricius (Wheeler, 1913); F. rufipes Fabricius 

(Forel, 1914). 

Subgenus Myrmaphenus Emery 
Be 6 of worker major longer than broad, with almost parallel lateral margins, 

rather depressed ; its posterior margin emarginate. Clypeus, as a rule, without lobe, 

_ even sometimes with emarginate anterior border, with or without carina. Head of 
_ worker minor broadened behind. Integument opaque, finely sculptured, with coarse 
and : short or longer and finer pilosity, in one species (C. blandus) silky. Thorax as 

é Be, - -opaiged subgenera. Tibia and tarsi, as a rule, compressed. (Neotropical). 
Type: Camponotus leydigi Forel. 

: Subgenus Myrmepomis Forel (=Myrmolophus Emery) 
Worker with the humeral angles of the pronotum dentiform; median crest of 

ee “mesonotum and epinotum and the tarsi much compressed. (One Neotropical species). 
Type: Formica sericeiventris Guérin. 

Subgenus Myrmotarsus Forel 

% FP tistrice analogous to Myrmothriz and Myrmaphxnus. Head, as a rule, depressed 
in its anterior portion; mandibles projecting; clypeus, as a rule, without carina. Fore 

E tarsi with a dense brush; tibiw and tarsi compressed. Legs and scapes more or less 
ee villose. (Malayan). 
a, Type: Formica mistura F. Smith (Wheeler, 1913); F. irritabilis F. Smith 

(Forel, 1914). 

Subgenus Myrmoplatys Forel 

Head still more depressed in front than in the preceding subgenus, which the 
species of the present group resemble. Legs not pilose; tibie and tarsi not compressed. 
In myrmecophilous plants. (Indomalayan).....Type: Camponotus korthalsiz Emery. 

Subgenus Myrmosaulus Wheeler (=Myrmosphincta Emery, 1920; 
not of Forel, 1912) 

Head of the worker major heart-shaped; that of the worker minor rounded and 
narrowed behind, in certain species, so as to have no posterior margin or even (C. 
camelinus) to form a neck as in certain species of Dinomyrmer. Thorax, as a rule, 
slender; pronotum rounded, not margined; a more or less pronounced depression on 

the dorsum in front of the epinotum which is more or less raised as a rounded protub- 
_ erance (very distinctly in C. cinerascens and C. camelinus). Spiracles of the meta- 
_ notum visible dorsally. Scale of the petiole more or less nodiform. Legs villose 
(except in C. aurocinctus). In C. batesi of Madagascar, the dorsum of the thorax is 
_ searcely depressed in front of the epinotum; only the worker minor was known to 
_ Emery. (Indomalayan, Australian; one species of Madagascar doubtfully placed 
UN yt EEE ee eee Cree Type: Formica cinerascens Fabricius. 
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Subgenus Myrmophyma Forel (including Myrmocamelus Forel, in part) 
Head in the smal! worker, as a rule, with parallel lateral margins; in most cases 

it is compressed laterally; the eyes are usually placed much behind the middle. In 
the worker maxima and female the head is broad, often with the vertex strongly _ 
swollen. Clypeus variable, without or with a lobe, which may be rounded or square, 

sometimes toothed or emarginate; often the lobe is distinct in the worker minor and 

disappears in the worker major. Mandibles strongly arcuate. The thorax is variable 
in profile: either uniformly arched, with the sloping face of the epinotum more or 

less abrupt; or the promesonotum protuberant, the epinotum is little arched or even 
feebly saddle-shaped (character of the subgenus Myrmocamelus); or the concavity 
of the epinotum is more pronounced (subgenus Myrmosaga). Pronotum sometimes 
more or less obtusely margined (C. innerus, C. xneopilosus, C. inflatus, etc.). Seale of 

the petiole more or less thickened; in C. hoplites armed with a spine. This subgenus 
passes into Myrmoturba through C. testaceipes and C. claripes, and into the next 
subgenus through the species with short and uniformly arched thorax. Nests in the 
ground; sometimes in'termitaria. (Australian, Papuan). 

Type: Camponotus capito Mayr (Wheeler, 1913; Emery, 1920). 

Subgenus Myrmogonia Forel 

Characterized by the thorax of the worker, which in profile is strongly curved, 

convex and not interrupted. Epinotum compressed and reduced to a ridge on the 

dorsum. The remainder as in the species with short and high thorax of the preceding 
subgenus. Nests in the ground. (Australian) .. Type: Camponotus laminatus Mayr. 

Subgenus Myrmosaga Forel 
Head of the worker major broad and emarginate behind; that of the worker 

minor truncate behind, with rounded posterior angles and parallel sides. Clypeus 
generally with a short, rounded lobe, sometimes truncate, the lateral portions, as a 

rule, very distinct. Thorax in profile with the same three characteristics asin the 
subgenus Myrmophyma. Pronotum never margined. Scale of the petiole moreorless 
thickened. Integument always shining and finely sculptured. In the male of C. 
gibber the ocelli are placed on the protuberance of the vertex. (Malagasy). ee 
Type: Camponotus kelleri Forel (Wheeler, 1913); C. quadrimaculatus Forel (Forel, 

Subgenus Mayria Forel 

the gaster. Small, smooth, with the thorax as in M sionbhaeba: and 6-toothed n 

bles. Habits unknown. Emery is inclined to unite this with Myrmosaga. (M 

OHORT) isiieeis hie’ Type: Mayria madagascariensis Forel (= Camponotus repens For 

Subgenus Myrmonesites Emery Fe 
No great difference between the worker major and the worker minor. | 

rounded trapezoidal, broader behind, obtuse in front. Clypeus strikingly short, 
anterior margin rounded; in C. mocquerysi narrowly notched in the middle. Man- — 

dibles short. Thorax with pronounced sutures; pronotum depressed and, as a rule, — 
obtusely margined; a more or less pronounced notch on the dorsum in front 



—— 
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us, Saisie, which is differently shaped in the several species. Metanotum not apparent 
on the dorsum, but its spiracles are visible from above. Scale of the petiole more or 
if _ and low. (Malagasy)............ Type: Camponotus putatus Forel. 

Subgenus Myrmopytia Emery 

Telcos only C. imitator Forel, of Madagascar, which is quite distinct espe- 
a a in the structure of the thorax of the worker. 

Subgenus Myrmentoma Forel 

Body shining. Clypeus narrow, with deep fovew, extending almost over the 

_ whole of its lateral portions; the anterior margin with a median, very distinct notch. 
Dorsum of the thorax either continuous or interrupted in profile. Head of the male 
short, the funiculus with short joints. (Holarctic)....Type: Formica lateralis Olivier. 

: Subgenus Orthonotomyrmex Ashmead (=Orthonotus Ashmead) 

Species, as a rule, of heavy build, with opaque integument, sometimes silky, or 
_ with a few short, coarse and obtuse hairs. The size of the workers varies but little ,asa 
rule. Head of the worker major very broad behind, never truncate in front; that of 
the worker minor trapezoidal, broadened behind. Clypeus with or without lobe. 
Dorsum of the thorax more or less interrupted by a notch in front of the epinotum; 
sometimes the dorsum is even and the mesoépinotal suture alone is deeply marked, 
the epinotum itself being margined on the sides and behind (as in C. robustus); the 
epinotum is usually margined, rarely forming a rounded protuberance (C. dofleini; 
C. wasmanni). Pronotum margined or not margined, sometimes with projecting 

humeral angles; in C. wasmanni it is armed with a pair of short spines. Scale of the 
petiole squamiform or nodiform. (Ethiopian, Malagasy, Mediterranean, Indo- 
malayan).. Type: Formica sericea Fabricius (Ashmead, 1905; Wheeler, 1913; Emery, 

1920). 

Subgenus Myrmotrema [Forel 
Size and head of the worker as in the preceding subgenus. Thorax with or with- 

out dorsal notch. In the worker major and female the anterior part of the head is 

covered with round pits, deeply cut in as though made with a punch. (Ethiopian, 
Malagasy, one species in India).......... Type: Camponotus foraminosus Forel. 

Subgenus Myrmopiromis Wheeler (=Myrmepomis Emery, 1920; not 
of Forel, 1912) 

Head as in the preceding subgenus, but without the deep pits on the cheeks of 

the worker major and female; pronotum often margined and sometimes with raised 

humeri (C. fulvopilosus, C. ellioti, C. themistocles). Most of the species have coarse, 
obtuse hairs, pale colored (white, yellow, or russet), more or less abundant, sometimes 
forming a fur-coating on the gaster or on the dorsum of the thorax (Ethiopian, 

NT ivi nee ee cees 1 <P hese ance aches Type: Formica fulvopilosa De Geer. 

Subgenus Myrmorhachis Forel (= Myrmacantha Emery) 
Head obtusely truncate in front. Thorax broad and with humeral angles; or 

the pronotum rounded (C. aberrans), in which case the scale of the petiole bears 
lateral appendages. Petiole variable, nodiform or squamiform, always at least 
angulose on the sides. Epinotum very variously shaped. (Ethiopian, Malagasy, 

EMR ie oda cceedstessecccese Type: Camponotus polyrhachioides Emery. 



— 

708 Bulletin American Museum of Natural History (Vol. XLV 

Subgenus Myrmopsamma Forel 

Mandibles 5-toothed. Clypeus without carina. Anterior margin of the head 
below and above, and often also the upper third of the clypeus, with transversal 
rows of long, psammophorous sete. Size and shape of the body as in Myrmoturba 
and Camponotus, sensu stricto, Sometimes the scape has an anterior tooth-like edge 
at the base. Arenicolous. (Ethiopian)........ Type: Camponotus mystaceus Emery. 

Subgenus Myrmamblys Forel (= Myrmotemnus Emery, in part) 
Differs from the Neotropical Neomyrmamblys in the integument which is, as a 

rule, shining, even on the head of the worker minor, more or less sculptured on that of 

worker major, soldier and female; in the thorax of the worker being more or less 
depressed on the dorsum, especially in the species of Malasia. The dimorphism is 
variously shown in the head, which is more or less truncate in front, the elypeus being 
always entirely included in the truncation. The antenne are inserted much in front 
of the middle of the frontal carinw (as in Colobopsis). There are no transitional forms 

between worker major and minor. This group is very heterogeneous. (Ethiopian, 

Asiatic, Indomalayan, Australian).......... Type: Camponotus reticulatus Roger. 

Subgenus Myrmosphincta Forel 

I retain in this group the Neotropical forms which Emery proposed transferring 
to his subgenus Myrmotemnus (= Myrmamblys Forel), but which do not seem to fit 
well there, though agreeing with it in most of their characters. 

Type: Formica sexguttata Fabricius. 

Subgenus Rhinomyrmex Forel 

Clypeus strongly vaulted and carinate, always forming a beak or nose in front. 
The single species is imperfectly known. (Sumatra)..Type: Rhinomyrmez klesii Forel. 

Subgenus Colobopsis Mayr 

Soldier or worker major and female with the head decidedly truncate in front, the 
flattened portion often sharply margined; the lower part of the clypeus is left out of 
the truncation so as to make an angle with its posterior narrow portion. Frontal 

carine diverging, comparatively short, straight or feebly sigmoid; the articulation 

of the antennz placed in the middle or behind the middle of these carinw. In most — 
cases there is no transition between the soldier and the worker minor. Nest in tree- 
trunks, branches, empty galls, and hollow thorns. (Palearctic, Nearctic, Neotropical, 
Indomalayan, Australian; the Malagasy species is doubtful). 

Type: Formica truncata Spinola. — 

Subgenus Neomyrmamblys Wheeler (=Myrmamblys Emery, 1920; not 
of Forel, 1912) 

Dimorphism of the workers generally well pronounced in'the shape of the 

which is often broad and rounded on the sides, truncate or emarginate behind : 
more or less obtuse in front in the worker major (C. punctulatus, C. fastigatus, ete.), _ 
or long with the sides more or less parallel and sometimes subtruncate in front (C. _ 
novogranadensis, C. personatus, etc.). Clypeus of the worker minor usually 

rounded anterior margin; that of the worker major without lobe. Dorsum of 
thorax continuous, without notch. Integument usually opaque. (Neotropical). — 

Type: Camponotus fastigatus Roger. 
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Subgenus Paracolobopsis Emery 

es Head of the worker minor rectangular, with the sides compressed as in several 
_Myrmobrachys; that of the worker major with the sides parallel or converging in 

front, obtusely truncate, as in Colobopsis, so that the carinate clypeus, protuberant in 
le, is only partly comprised in the truncation. Frontal carine sigmoid, with the 

of the antennz placed much before their middle. Thorax in profile mak- 
‘ing a continuous curve; pronotum depressed, more or less margined in front. Integu- 
ment sculptured and at least partly opaque; the head of the worker major is entirely 
= There are transitions between the worker major and minor. (Neotropical). 

Type: Camponotus salvini Forel. 

Subgenus Pseudocolobopsis Emery 

~ Head of the worker minor elongate, rounded behind, with nearly parallel lateral 
a shining; that of the worker major more or less rectangular, obtuse or truncate 

A i 1 front; sometimes the truncation has a well-defined margin and then includes the 

Saf entire clypeus. Integument of the head of the worker major and female more or less 

“a at least inits anterior portion. Dorsum of the thorax arched and con- 
Ps ‘tinuous. (iectronieal).....2....5....;: Type: Camponotus macrocephalus Emery. 

ts Subgenus Myrmostenus Emery 
ij _ Only the female is known. Body extremely lengthened; head very long, narrow, 
es “a depressed. The workers may prove to be like those of the preceding subgenus. 
NSS Type: Camponotus mirabilis Emery. 

Subgenus Hypercolobopsis Emery 
In the type species the head of the soldier and female is excessively truncate: 

_ the oblique anterior face is flat, enclosed by a distinct margin, and contains the entire 
elypeus and part of the frontal carine, so that the articulation of the antennz is 
placed just at the limit of the truncation; the head of the worker is narrowed behind 

 asincertain species of Myrmoturba and Dinomyrmex. The soldier of C. burtoni Mann 
_ is much as in the type; its worker is unknown. C. tonduzi, which is also included by 

_ Emery, has the head of the worker shaped as in the type species, but that of the 
soldier has no distinctly truncate face. (Neotropical). 

Type: Colobopsis paradoxa Mayr. 

Subgenus Myrmobrachys Forel 
Similar to Myrmotrema, but without fossw on the cheeks and with the thorax 

_ generally broader at the epinotum, often subdepressed, though not margined or only 

submargined. As a rule, small and thick-set, often pilose or pubescent. Often living in 
dry and hollow branches; sometimes in the ground; some species use their larve to 
spin silk nests. (Neotropical)..................., Type: Formica senex F. Smith. 

Subgenus Myrmocladecus Wheeler (=Myrmorhachis Emery, 1920; 
not of Forel, 1912) 

Thorax usually margined, often bidentate or bispinose, Scale of petiole often 
spinose or mucronate. Usually small and somewhat like Polyrhachis. Thorax 

sometimes with a dorsal depression. In one species, pronotnm dentate. Nests in 
hollow twigs. (Neotropical)................ Type: Camponotus latangulus Roger. 
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Subgenus Myrmeurynota Forel 

Pronotum very broad, with a lateral, lamelliform margin, often vaulted. Thorax 

rapidly narrowing behind. Epinotum very narrow at its sloping face, which often 
has a peculiar appendage. Gaster broad, short, and small, sometimes more or less 
spherical. Probably arboreal. (Neotropical). 
Type: Camponotus eurynotus Forel (Wheeler, 1913); C. gilviventris Roger (Forel, 

1914). 

Subgenus Manniella Wheeler 

In the maxima worker the anterior truncated portion of the head is strongly 
carinate at the sides and posteriorly depressed; the front is strongly depressed between 
the carinw, the depression margined behind with an elevated ridge. The remainder 
much as in Myrmeurynota. Nest in stalks or twigs. (Neotropical). 

Type: Camponotus sphzxricus Roger. 

Subgenus Myrmomalis Forel 

The entire body depressed in the worker and female, especially in the worker 
of C. obtritus which is completely flattened. Head rectangular in the worker major; 

elongate, trapezoidal in the worker minor; eyes placed laterally and behind the 
middle. Dorsum of the thorax flat; scale of the petiole low and thick. Integument 

black, opaque and pilose. Legs long, compressed, hirsute. (Neotropical). 
Type: Camponotus depressus Mayr. 



oo ; VII.—A SYNONYMIC LIST OF THE ANTS OF THE ETHIOPIAN REGION 

By Wa. M. WHEELER 

ei “The following catalogue of the known Ethiopian and Malagasy 
" Formieide had its inception in an attempt to master the abundant and 
widely scattered literature as a basis for the study of the Congo ants col- 

ected by Messrs. Lang, Chapin, and Bequaert. The attempt was the 
____ more urgent because no general list had been published since the appear- 
ance of the seventh volume of Dalla Torre’s ‘Catalogus Hymenop- 
_ terorum,’ which included the forms known in 1890. He cites only 228 

_ Ethiopian and 119 Malagasy species. It will be seen that the numbers 
ca _ have risen during the past thirty years to 920 and 237 respectively, 
cf _ almost exclusively as the result of the untiring labors of five myrmecolo- 
gis is: Mayr, Emery, Forel, Santschi, and Arnold. Had the varieties and 
sub s been included in the foregoing estimates, the numbers would 
"be still more impressive. Those who may believe that little entomolog- 

__ ieal exploration has been carried out in the dark continent will also be 
astonished when they scan the lists of localities and the names of the 
_ eollectors who haye secured the materials for the taxonomists. It al- 

____ most seems as if ant-collectors had been more numerous and more dili- 
___ gent in Africa than in North America! 
_.___ I have endeavored to include all the literature on Ethiopian and 
___ - Malagasy ants down to January Ist, 1920, together with some of the 
___ papers that have since appeared, but no claim for completeness is made 

_ for this year. Except in a very few instances the references have been 
__ checked up with the original papers by Dr. Bequaert, who has also gone 
to much pains in looking up species not.contained in my original list, in 
___ arranging the species and genera and in many other ways relieving me of 
_ __ the meticulous and often exasperating labor of giving the catalogue its 

22 The localities recorded for the various forms have been grouped 
geographically according to the political divisions in use at the beginning 
of 1914. So far as possible the spelling of the geographical names has 
been made uniform throughout, though this has been very difficult owing 
to the typographical and other errors so numerous in taxonomic papers. 

With Emery and other zoologists I have called the category below 

the species “subspecies,” not “race,” or “stirps,” as is the custom with 
Forel, Santschi and Arnold. I have, moreover, given both the subspecific 
and varietal names the same gender as the corresponding specific names, 
departing in this respect from the procedure of other myrmecologists, 
who treat the subspecific or at least the varietal name as feminine, 

7 

e in ’ 
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irrespective of the gender of the specific name. My reasons for this 
departure are two-fold: First, ornithologists, mammalogists, herpetolo- 
gists and others who employ trinomials make the subspecific as well as the 
specific names agree with the generic name in gender, and I am unable 
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Map 47. Showing localities in the Belgian Congo where ants have been collected. 

to see why quadrinomials should be treated differently. Second, the 
status of the specific, subspecific and varietal categories in myrme- 
cography are still in a state of flux, and since different writers and even 
the same writer on different occasions are in the habit of exalting varie- 
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bspecies to specific rank and degrading species to varietal or 
: rank—a process which must continue till knowledge of a par- 

es-complex sufficient to establish the precise dignity of its 
tegories is attained—it is obviously preferable to keep the 

of one gender. 
confusion introduced into the literature by this at present un- 

inco ney and instability in the employment of specific, 
and varietal names makes it necessary in the compilation of 
of ue as the following to choose between different apprecia- 
en to rely altogether on one’s own interpretation. This is 
iy - the case in dealing with large, complex genera such as 

, Monomorium, Tetramorium, Camponotus, and 
s. I gladly aefiisit that my judgment may have been at 

several of my appraisals of taxonomic status, especially 
unknown to mein nature. A catalogue, however, is not a place 
itation or the weighing of evidence but merely a condensed ex- 
of a small fragment of our present taxonomic knowledge, 
| under rigid limitations of space and conventions of arrange- 
mena nay work will be subjected to criticism by those who have 
empted to deal with a similar body of taxonomic literature, is to 

be expectec ht ¥ ani certain that students will find it very useful, at 
leas ‘til ‘it is absorbed at some future time in a much ampler and more 

ie 

conspectus of the Ethiopian and Malagasy ant-fauna. 
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APPROXIMATE LocATION oF ArricaN Loca.ities, Rivers, MouNTAINS, 
LaKEs, ETC., MENTIONED IN THE CATALOGUE OF ErHiopIAN ANTS 

AND ELSEWHERE IN THE Paper! 

Ababis.—22° 10’ 8., 15° 45’ E. 
Abaja (L.).—6° 30’ N., 38° E. 

Abba (I.).—13° 20’ N., 32° 40’ E. 

Aberdare (Mts.).—0° 30’ S., 37° E. 
Aberdeen.—32° 25’ S., 24° 5’ E. 

Aberio.—10° N., 44° 35’ E. 
Abo.—5° 30’ N., 6° 25’ E. 

Abo (R.).—4° 15’ N., 9° 45’ E. 

Abou.—8° 50’ N., 38° 35’ E. 

*Abuker.—Near Dire Daua, Abyssinia. 
Aburi.—5° 45’ N., 0° 10’ W. 

Addah.—5° 55’ N., 0° 35’ E. 

Aden.—12° 50’ N., 45° E. 

Adi Caie.—14° 50’ N., 39° 20’ E. 
Adis-Abeba.—9° N., 38° 45’ E. 

Adi Ugri.—14° 55’ N., 38° 50’ E. 
Adua.—14° 10’ N., 38° 55’ E. 

Agege.—6° 40’ N., 3° 20’ E. 

Agouagon.—8° N., 2° 20’ E. 

*Aguagua.— Lower Dahomey. Probably 
misspelling for Agouagon. 

Aikota.—15° 10’ N., 37° 5’ E. 
Ain (Mt.).—12° 45’ N., 33° 5’ E. 

Akaki (R.).—8° 50’ N., 38° 40’ E. 

Akenge.—2° 55’ N., 26° 50’ E.: 
Akono Linga.—3° 55’ N., 12° 45’ E. 
Akra.—5° 40’ N., 0° 15’ W. 

Akropong.—6° N., 0° 5’ W. 
Akwapim (Mts.).—5° 50’ N., 0° 20’ W. 

Albany.—33° 20’ S., 26° 25’ E. 
Albert Edward (L.).—0° to 0° 30’ S., 

29° 30’ E. , 
Alen.—2° 5’ N., 11° E. 

Algoa Bay.—33° 45’ S., 25° 45’ E.; 

same as Port Elizabeth. 
Algota.—15° 45’ N., 38° 55’ E. 

Alto Queta.—9° 15’ S., 14° 55’ E. 
Amani.—5° 5’ 8. 38° 40’ E. 

Amanzimtoti.—30° 5’ 8., 30° 50’ E, 
Amarr Burgi.—5° 25’ N., 37° 55’ E. 

Amatongas Forest.—19° S., 33° 40’ E. 

Ambas Bay.—4° N., 9° 10’ E. 

Ambelokudi.—Near Pawa, Belgian 
Congo. 

Amboni (R.).—0° 20’ 8., 36° 55’ E. 
Ambriz.—7° 45’ S., 13° 5’ E. 
Amu (R.).—7° 20’ N., 1° 10’ E. 
Angra Pequena.—26° 40’ S., 15° 10’ E.; 

same as Liideritz Bay. 
Angu.—3° 30’ N., 24° 20’ E. 
Annobon (I.).—1° 15’ 8., 6° E. 

Anseba (R.).—15° to 17° 10’ N., 38° 45’ 
to 39° E. 

Antongil Bay.—15° 30’ 8., 49° 50’ E. 
Aouache (R.), same as Hauash (R.). 
Api.—3° 40’ N., 25° 25’ E. 
Arasab (R.).—26° 55’ to 27° 10’ &., 

16° 15’ to 16° 35’ E. } 
Arigalgalu.—4° 25’ N., 39° 55’ E. 
Artesia.—24° 5’ S., 26° 20’ E. 
Arusha-chini.—3° 35’ S., 37° 25’ E. 
Arussi Galla, Ganale Gudda.—?7° 30’ 

N., 40° 15’ E. 

Aruwimi (R.).—1° 20’ N., 27° 40’ E. 
Asmara.—15° 20’ N., 39° E. 
Assab.—13° 5’ N., 42° 50’ E. 
Assinie.—5° N., 3° 20’ W. 
Assuan.—24° 5’ N., 32° 50’ E. 

Atbara (R.).—12° 30’ to 17° 40’ N., 
34° to 37° E. 

Athi Plain.—1° 20’ S., 37° 10’ E. 
Auata (R.).—5° 15’ to 6° N., 38° 50’ to 

39° 10’ E. 
Avakubi.—1° 20’ N., 27° 40’ E. 

Babeyru.—1° 55’ N., 27° 40’ E. 
Bachi-Shombe.—4° 55’ 8., 20° 35’ E. 
Bafuka.—4° 20’ N., 27° 50’ E. 
Bafwabaka.—2° 10’ N., 27° 50’ E. 
Bafwalipa.—1° 30’ N., 27° 45’ E. 
Bafwasende.—1° 10’ N., 27° 15’ E. 

Bagamoyo.—6° 25’ 8., 38° 55’ E. 

Baguirmi.—12° 20’ N., 15° to 17° E. 

‘Localities marked with an asterisk have not been found on any map. 
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9.—12° 40’ N., 7° 55’ W. 
Congo on .—Belgian 

a.—7° S., 13° 40’ E. 
m oe ae. 13° 35’ W. 

.).—4° 25’ S., 15° 30’ E. 
.—1° 30’ N., 25° 40’ E. 

ia (Lower Congo).—6° 8., 12° 20’ 

a (ituri Forest).—1° 20’ N., 29° 
15’ E. 

55’ N., 40° 15’ E. 

le—4° 15’ N., 21° 10’ E. 
1° 5’ N., 44° 5’ E. 
— 25° 50’ 8., 31° E. 
(R.), Mt. Kenia.—0°, 37° E. 

—9° 30’ S., 37° 55’ E. 

_ Batama.—1° N., 26° 40’ E. 

_ Batanga.—2° 50’ N., 9° 55’ E. 
_ Batempa.—5° S., 23° 45’ E. 
 Bathurst.—13° 30’ N., 16° 45’ W. 
_ *Batiamponde.—Near Stanleyville, Bel- 

ss Bawi (I.).—6° 10’ S., 39° 5’ E. 
_- *Bazen.—Abyssinia. 
a - *Beach Bush.—Near Durban, Natal. 

,. 
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Beira.—20° S., 35° E. 
Bela.—4° N.., 41° 30’ E. 
Belingwe. —20° 25’ S., 30° E. 
Bembesi (R.).—19° to 20° S., 28° to 

29° 30’ E. 
Bena Dibele-—4° S., 22° 45’ E. 
Bena Makima.—4° 45’ S., 20° 45’ E. 
*Benda.—French Congo. 

Bendo.—6° 55’ N., 11° 15’ W. 
Bengamisa.—1° N., 25° 10’ E. 
Benguela.—12° 30’ 8., 13° 20’ E. 

Beni.—0° 20’ N., 29° 40’ E. 
Benin.—6° 20’ N., 5° 40’ E. 
Benito (R.).—1° 35’ N., 9° 35’ E. 
Benue (R.).—8° N., 7° to 10° E. 
Berbera.—10° 25’ N., 45° 5’ E. 
*Bergvliet.—Cape Flats, Cape Colony. 
Bethanién.—26° 30’ 8., 17° 10’ E. 
*Betutu. — Maringa-Lopori District, 

Belgian Congo. 
Bianga.—1° 25’ S., 20° 10’ E. 
Bibundi.—4° 15’ N., 9° E. 
Bihunga.—0*° 20’ N., 30° 5’ E. 

Bindura.—17° 25’ 8., 31° 25’ E. 
Bipindi.—3° 5’ N., 10° 25’ E. 
*Bisa Timo.—Near Harar, Abyssinia. 
Bismarckburg.—8° 5’ N., 1° 20’ E. 

Bismarckhiigel.—3° 5’ S., 37° 30’ E. 
Bissao.—11° 45’ N., 15° 40° Ww. 
Bissis (I.).—11° 45° N., 16° 5’ W. 
_Bizen (Mt.).—15° 20’ N., 39° 10° E. 
Blantyre.—15° 45’ S., 35° 5’ E. 
Bloemfontein.—29° 5’ S., 26° 10’ E. 
Blue Cliff.—33° 30’ S., 25° 25’ E. 
Blue Nile (R.).—11° 15’ to 15° 40’ N., 

32° 25’ to 35° E. 
Blue Post.—1° 5’ 8., 37° 10’ E. 
*Bobi.—Near Gali, Belgian Congo. 

*Boda.—French Congo. 

Boga.—1° N., 30° E. 
Bogos.—15° 50’ N., 38° E. 
Bokakata.—1° 10’ N., 19° 25’ E. 

Bokala,—3° 15’ 8., 17° 5’ E. 
Bolengi.—0° 5’ 8., 18° 10’ E. 
Bolobo.—2° 15’ 8., 16° 15’ E. 
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Bolombo.—1° 25’ N., 18° 55’ E. 

Boma.—5° 50’ 8., 13° 10’ E. 

*Boma Gombe.—German East Africa. 
Boma Sundi.—5*° 20’ 8., 12° 50’ E. 

Bombaie.—4° 50’ S., 23° 35’ E. 

Bomili.—1° 30’ N., 27° 20’ E. 

Bondei.—5° 20’ 8., 38° 50’ E. 

Bonjongo.—4° 5’ N., 9° 10’ E. 

Bonny (R.).—4° 25’ to 4° 45’ N., 7° 
10’ E. 

Boran Galla, Upper Ganale.—4° 30’ N., 
39° 30’ E. 

*Borda.—French Congo. 

*Boro (R.).—Darbanda, French Congo. 

Bothaville.—27° 20’ S., 26° 35’ E. 

Botuma.—0° 30’ N., 19° 30’ E. 

Bourka.—9° 25’ N., 41° 15’ E. 

Boyeka.—1° 10’ N., 19° 5’ E. 

Boyenge.—0° 25’ N., 18° 45’ E. 
Boyulu.—1° N., 27° E. 

Brazzaville.—4° 25’ S., 15° 20’ E. 

Buarsangueli.—10° 50’ N., 48° E. 

Bububu.—6° 5’ 8., 39° 20’ E. 

Buddu Forest.—1° 8., 31° 40’ E. 

Buditu.—5* 25’ N., 38° 30’ E. 

Bugalla (I.).—0° 30’ 8., 32° 15’ E. 

Buiko.—4° 42’58., 38° E. 
Bujongolo.—0° 20’ N., 29° 55’ E. 

Bukama.—9° 15’ 8., 25° 40’ E. 

Bukoba.—1° 30’ 8., 32° E. 
Bularli.—7° 55’ N., 43° 30’ E. 

Bulawayo.—20° 10’ 8., 28° 50’ E. 
Bumba.—2° 10’ N., 22° 30’ E. 

*Bunthorne Mine. — Near Bulawayo, 

Rhodesia. 
Bura.—3° 30’ S., 38° 18’ E. 
Butiaba.—1° 50’ N., 31° 30’ E. 

Butiti.—0° 45’ N., 30° 20’ E. 

Buzubizi.—0° 20’ N., 32° 5’ E. 

Caconda.—13° 45’ S., 15° E. 
Cairo.—30° 12’ N., 31° 10’ E. 

Caledon.—34° 10’ 8., 19° 25’ E. 

Camayenne.—9° 25’ N., 13° 40’ W. 

Cameroon (Mt.).—4° 15’ N., 9° 10’ E. 
Cameroon (R.).—3° 55’ N., 9° 35’ E. 
Campo.—2° 20’ N., 9° 50’ E. 

Campo Tembo.—3° 5’ 8., 38° 10’ E. 
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*Candolo.—Belgian Congo. 

Cape Cross.—21° 45’ 8., 13° 55’ E. 

Cape Flats——Near Cape Town, Cape 
Colony. 

Cape Lopez.—0° 40’ 8., 8° 45’ E. 
Cape Mount.—6° 45’ N., 11° 25’ W. 

Cape of Good Hope. —34° 15’ S., 18° 
30’ E. 

Cape Palmas.—4° 30’ N., 7° 35’ W. 
Cape Town.—33° 55’ S., 18° 25’ E. 
Cape Verde.—14° 35’ N., 17° 50’ W. 

Casamance (R.).—12° 40’ N., 14° to 
16° 45’ W. 

*Cawston Farm.—On Umgusa R., South- 
ern Rhodesia. 

Ceres.—33° 25’ 8., 19° 20’ E. 
Chacansengula.—0° 20’ N., 31° 55’ E. 
Chakamakue.—23° 45’ 8., 22° 5’ E. 
Chake Chake, Pemba Island.—5° 15’ S., 

39° 45’ E. 
Chama.—5° N., 1° 40’ W. 
Changamwe.—4® 2’ 8., 39° 35’ E. 

*Changmane, probably Changamwe. 

— ).—0° 40’ to 1° 10’ S., 36° 50’ 

3 Bosra .—27° 25’ S., 29° 55’ E. 
Cheik Osman.—12° 55’ N., 45° E. 
Cheteni.—4° 5’ 8.,39° 40’ BE. 
Chikai.—5° 50’ S., 12° 25’ E. 
Chinchoxo.—5° 15’ 8., 12° 15’ E. 

Chirinda (Mt.).—21° S., 32° 45’ E. 
Chumbiri.—2° 40’ S., 16° 15’ E. 

*Ciuma.—Southern Rhodeais: 

Coffee (Mt.).—6° 30’ N., 10° 35’ W. 
*Colba (R.).—Abyssinia. 
Colenso.—28° 45’ 8., 29° 50’ E. 
*Comba Ibre.—French Congo. 

*Combra Tora.—French Congo. 

Conde.—5° 5’ 8., 12° 15’ E. 

Congo da Lemba.—5° 40’ 8., 13° 40’ E. 
Constantia, near Cape Town.—34° 5’ 

S., 18° 25’ E. 
Conway.—31° 45’ 8., 25° 15’ E. 

Coquilhatville—0° 1’ N., 18° 20’ E. 
Coromma.—5° 30’ N., 38° E. 

Cubango (R.).—12° 30’ to 20° S., 16° 
15’ to 22° 30’ E. 



ee asso 28° 25’ E. 
: oa S., 22° 45’ E.; same as 

— Djeb eee oe & 2 E. 
, ~ Dive ()-— 3388, 37° 45’ E. 

a Dungu, Mayombe.—4° 45’ 8., 12° 55’ B. 
 Dungu, Uele.—3° 30’ N., 28° 30’ E. 
-Durban.—29° 50’ S., 31° E. 

 Eala.—0° 1’ N., 18° 25’ E. 
East London.—33° 8., 27° 55’ E. 
Ebolowa.—2° 55’ N., 11° 5’ E. 
*Edeloud.—Kordofan Desert, 

ian Sudan. 
Efulen.—2° 40’ N., 10° 45’ E. 
*Ekeneli.—Near Metit, Cameroon. 
Eket.—4° 35’ N., 7° 55’ E. 
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*Elat.—Near Metit, Cameroon. 

El Burgon.—0° 15’ 8., 35° 50’ E 

*El Hefera—On the Settit, Anglo- 
Egyptian Sudan. 

Elisabethville.—11° 45’ S., 27° 40’ E. 
Ellahelaj.—7° N., 49° 20’ E. 

Eloby (I.).—1° N., 9° 30’ E. 

Endessa.—8° 40’ N., 40° E. 
Entebbe.—0° 5’ N., 32° 30’ E. 

*Entendweni.—Zululand. 
Epulu (R.).—1° 20’ N., 28° 40’ E. 

Erdal.—5° 30’ N., 48° 45’ E. 

Errer-co-Saghir—9° 30’ N., 44° 5’ E.; 

same as Hargeisa. 
Estcourt.—29° S., 29° 50’ E. 

*Esuk Ekkpo Abatsi.—Eket District, 
Nigeria. 

*Etombe.—Cameroon. 

Ettoke—4° 40’ N., 39° E. 

Faf Plain —6° 30’ N., 44° 10’ E. 
Falaba.—9° 45’ N., 11° 20’ W. 
Faradje.—3° 40’ N., 29° 40’ E. 
Fariala.—1° 25’ N., 28° E. 

Fashoda.—10° N., 32° E. 
*Fello.—Senegambia. 

Fernando Po.—3° 30’ N., 8° 30’ E. 
Fikilini, near Stanleyville. 
Forcados (R.).—5° 20’ N., 5° 35’ to 6° 

20’ E. 
Fort Archambault.—9° 5’ N., 18° 35’ E. 
Fort Crampel.—7° 10’ N., 9° 20’ E. 
Fort de Possel.—5° N., 19° 15’ E. 
Fort Hall.—0° 50’ 8., 37° 15’ E. 
Fort Johnston.—14° 30’ S., 35° 15’ E. 
Fort Portal—0° 45’ N., 30° 15’ E. 
Fort Sibut.—5° 55’ N., 19° E.; same as 

Krebedje. 
Freretown.—4° 3’ S., 39° 40’ E. 

Fundu (1.).—5° 5’ S., 39° 40’ E. 

Gaboon (R.).—0° 10’ to 0° 30’ N., 9° 20’ 
to 10° 10’ E. 

*Galago (L.).—Northern Ruanda, Ger- 

man East Africa. 
Gali.—2° 25’ N., 21° 35’ E. 

Gamangui.—2° 10’ N., 27° 20’ E. 
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Ganale Gudda (R.).—5° 25’ to 6° N., 

39° to 40° 45’ E: 

Ganana (R.), see Ganale (R.). 

Ganda Sundi.—4° 50’ 8., 12° 50’ E. 

Garamba.—4° 10’ N., 29° 40’ E. 
Gawieb.—22° 45’ S., 15° 10’ E. , 
Gazi.—4° 25’ 8., 39° 30’ E. 

Gebelein, White Nile.—12° 35’ N., 

45’ E. 
George.—33° 55’ 8., 22° 30’ E. 

Ghinda.—15° 35’ N., 39° E. 
*Ghrab el Aish.—Anglo-Egyptian Sudan. 

Giari Bule.—5° 55’ N., 38° 50’ E. 

Gilgil.—0° 30’ 8., 36° 20’ E. 

32° 

*Gischin.—Southern Arabia. 
Giuba (R.).—0° 10’ 8. to 4° 5’ N., 42° 

30’ E. 
*Glatkop. — Little Namaland, Cape 

Colony. 
Gobabis.—22° 25’ 8., 18° 55’ E. 

*Goda.—French Congo. 

Godo Burka.—9° 5’ N., 39° 25’ E. 
Gogfale.—9° 50’ N., 41° 20’ E. 

Golah.—7° 5’ N., 8° 35’ W. 
. Golungo Alto.—9° 5’ 8., 14° 55’ E. 

Gomba.—4° 10’ 8., 14° 20’ E. 

Gomod.—15° 35’ N., 39° 10’ E. 

Gondokoro.—4° 50’ N., 31° 45’ E. 

Gordon Bay.—34° 10’ 8., 18° 50’ E. 

Gorée (I.).—14° 40’ N., 17° 30’ W. 

Gorongoza.—18° 30’ 8., 34° E. 

Gotta.—9° 35’ N., 41° 20’ E. 

Grahamstown.—33° 15’ 8., 26° 35’ E. 
Grand Bassa.—5° 45’ N., 10° W. 
Grand Bassam.—5° 10’ N., 3° 50’ W. 

Grand Batanga.—2° 50’ N., 9° 55’ E. 

Grand Lahou.—5° 10’ N., 5° W. 

*Greymine.—Natal. 
Grootfontein.—19° 35’ 8., 18° 55’ E. 

Gubbet.—11° N., 47° 50’ E. 
*Guengera.—Pungwe Valley, Portuguese 

East Africa. 
Gwaai.—19° 20’ S., 27° 40’ E. 

Haitajwa Cave.—6° 15’ S., 39° 15’ E. 
Hamman’s Kraal.—25° 25’ S., 28° 15’ E. 
Harar.—9° 25’ N., 42° 25’ E. 
Hargeisa.—9° 30’ N., 44° 5’ E. 
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Hartley.—18° 10’ 8., 30° 30’ E. 
Hauacio.—5° N., 39° E. 
Hauash (R.).—8° 25’ to 11° 40’ N., 38° 

25’ to 41° 30’ E. 

Hebron.—25° 30’ 8., 27° 55’ E. 
Herrer.—9°40’ N., 41° 20’ E. 

Herschel.—30° 40’ S., 27° 15’ E. 
*Hiéka Bourka. + Abadia 

Hillside, near Bulawayo.—20° 10’ 8., 
28° 50’ E. 

Himo (R.)., Mt. Kilimanjaro.—3° 10’ to 
3° 35’ S., 37° 35’ E. 

Hoima.—1° 35’ N., 31° 30’ E. 

Homran.—14° 25’ N., 36° 10’ E. 

Hope Fontain.—20° 20’ 8., 28° 55’ E. 
Hopetown.—29° 35’ 8., 24° 5’ E. 

TIbadan.—7° 25’ N., 3° 55’ E. 
Ibaka.—1° 35’ 8., 16° 40’ E. 
Tbali.—2° S., 18° 10’ E. 
Ibanda.—0° 20’ N., 30° 5’ E. 
Ibo.—12° 25’ S., 40° 35’ E. 
Thulu (R.), same as Epulu (R.). 

Ikela.—1° S., 23° 10’ E. 
Ikelemba (R.).—0° 20’ N., 

20° 20’ E. 
Ikenge.—0° 5’ 8., 18° 35’ E. 
*Imbokro. —Ivory Coast. Probably mis- 

spelling of Dimbroko. 

*Ingfal.—Abyssinia. 
Inhambane.—23° 55’ 8., 35° 35’ E. 

*Injolo. — Equator District, Belgian 
Congo. 

Inkisi (R.).—4° 40’ to 6° 15’ &., 15° 
to 15° 35’ E. 

Inongo.—1° 55’ 8., 18° 20’ E. — 

Irebu.—0° 35’ 8., 17° 50’ E. 
*Iringui.—Belgian Congo. 

Irumu.—1° 20’ N., 30° E. 
*Isalinio. — Mpororo, German East 

Africa. 
Isangi.—0° 50’ N., 24° 15’ E. 

Isipingo.—30° 8., 30° 50’ E. 

Issawe.—2° 35’ S., 29° 45’ E. 

Itigi —5° 45’ S., 34° 30’ E. 
Ituri (R.).—1° 30’ N., 26° to 30° E. 

Jabassi.—4° 30’ N., 9° 55’ E. 
Jacqueville.—5° 15’ N., 4° 25’ W. 

18° 15’ to 



a 

—35° 40’ N., 10° 5’ E. 
‘- Abyssinia. 

White Nile. eek? 40’ N., 32° 

calla ga.—On the Upper Lukuga, Bel- 

agen 45’ S., 17° 25 E. 
ee 1 £08. 26° 35’ E. 

: os} 40’ S., 22° 45’ E 
_ Kapema.—10° 40’ S., 28° 20’ E. 

*Kapinga.—Belgian Congo. 
 Kapiri—10° 15’ 8., 26° 20’ E. 
“Karagwe—t1° to 2°S., 31° E. 
-Karemi.—0° 5’ N., 29° 40’ E. 
Karisimbi (Mt.).—1° 30’ S., 29° 25’ E. 

_ Karoli (Mt.),—3° 55’ N., 37° 30’ E. 
Karssa.—9° 25’ N., 41° 35’ E. 

- Kasai (R.).—3° to 10° S., 16° to 22° E. 
- Kasenga.—10° 15’ S., 28° 45’ E. 
Kasengui.—0° 20’ N., 31° 40’ E. 
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Kasindi.—0°., 29° 40’ E. 

Kasongo.—4° 20’ 8., 26° 25’ E. 

Kasonsero.—1° N., 30° 10’ E. 

Kassala.—15° 25’ N., 36° 25’ E. 

Kassenje.—1° 25’ N., 30° 30’ E. 
Kataki,,Katanga.—5° 45’ 8., 29° E. 
Katala.—6° S8., 12° 45’ E. 

Katende.—0° 15 N., 32° 25’ E 

*Katumba.—Belgian ‘Congo. 

Kavirondo Bay.—0° 20’ S., 34° 30’ E. 

Kawa, White Nile-—13° 45’ N., 32° 30’ 
E. 

Kazungula.—17° 50’ 8., 25° 5’ E. 
Kenia (Mt.).—0° 20’ 8., 37° 25’ E. 

Kentani.—32° 30’ S., 28° 20’ E. 
Keren.—15° 45’ N., 38° 30’ E. 

Kerreri.—15° 45’ N., 32° 30’ E. 
Kgokong.—24° 15’ S., 23° E. 

Khakhea.—24° 40’ S., 23° 25’ E. 

Khami (R.).—20° 15’ S., 28° E. 
Khartum.—15° 40’ N.., 32° 35’ E. 

Khutu Steppe.—7° 30’ S., 38° E. 

Kiambi.—7° 20’ S., 27° 55’ E. 

Kibombo.—4° §., 26° E, 
Kibonoto, Mt. Kilimanjaro.—3° 15’ 8., 

37° 10’ E. 

Kibosho.—3° 15’ 8., 37° 20’ E. 

Kibwezi.—2° 25’ 8., 37° 55’ E. 

Kifumbiro.—1° 15’ 8., 31° 25’ E. 
Kigali.—2° S., 30° E. 

*Kigerama.—Near Kagera R., German 
Fast Africa. 

Kihenga.—5° 45’ 8., 37° 35’ E. 

Kijabe.—0° 55’ 8., 36° 35’ E. 
Kika.—9° 15’ N., 2° 45’ E. 

Kikondja.—8° 10’ 8., 26° 25’ E. 

Kikuyu.—1° 15’ 8., 36° 45’ E. 

Kikwit.—5° 25’ 8., 18° 50’ E. 
Kilema.—3° 20’ 8., 37° 30’ E. 
Kilimanjaro (Mt.).—3° 8., 37° 20’ E. 

Kilindini.—4° 8.,, 39° 45’ E. 

Kilo.—1° 55’ N., 30° E. 

*Kilongalonga.—Near St. Gabriel, Bel- 

gian Congo. 
*Kimaha.—Gold Coast. 
Kimberley.—28° 45’ 8., 24° 45’ E. 
Kimpoko.—4° 10’ 8., 15° 40’ E. 

Kimuenza.—4° 25’ 8., 15° 20’ E. 
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Kinangop.—0° 35’ 8., 36° 30’ E. 

Kindia.—10° N., 12° 45’ W. 
Kindu.—3° S., 26° E. 

King William’s Town.—32° 50’ S., 27° 
25’. E. 

Kiniati.—5° 20’ 8., 13° E. ; 

Kinshasa.—4° 20’ 8., 15° 20’ E. 

Kipaila.—10° 45’ 8., 28° 35’ E. 

Kirstenbosch.—34° S., 18° 30’ E. 
Kirundu.—1° 15’ 8., 25° 30’ E. 

Kisantu.—5° 10’ 8., 15° 10’ E. 

Kisumu.—0° 5’ 8., 34° 45’ E. 

*Kitagueta—Uganda. Probably mis- 

spelling for Kitagwenda. 
Kitagwenda.—0° 10’ N., 30° 45’ E. 

Kitempuka.—5° 25’ 8., 28° 45’ E. 

Kitobola.—5° 20’ 8., 14° 40’ E. 

Kitta.—5° 55’ N., 0° 55’ E. 
Kitui.—1° 15’ S., 38° E. 
Kivu (L.).—2° 8., 29° E. 

Knysna.—34° 8., 23° 5’ E. 

Koloka, near Angu.—3° 5’ N., 24° 35.E. 

Konakry.—9° 25’ N., 13° 45’ W. 
Kondué.—4° 55’ S., 23° 15’ E. 

Kooa.—24° 50’ S., 24° 25’ E. 

Kor Attar.—9° 55’ to 10° 25’ N., 32° 
15’ to 34° E. 

Kordofan.—12° 25’ N., 31° 15’ E. 

Kor Gasch.—15° 5’ to 17° N., 35° to 
36° 25’ E. 

*Kor Guillo.—Homran, Anglo-Egyptian 

Sudan. 
Kor Langhebb.—17° 25’ N., 37° E. 

Kor Lebka.—16° 5’ to 16° 20’ N., 38° 

30’ to 39° 15’ E. 
Korogwe.—5° 10’ 8., 38° 30’ E. 

*Kortright Hill.—Sierra Leone. 
Kotonou.—6° 20’ N., 2° 25’ E. 

Kouandé.—10° 20’ N., 1° 45’ E. 
Kounhi.—9° 15’ N., 41° 5’ E. 

Krebedje.—5° 55’ N., 19° E. 

Kribi.—3° N., 10° E. 
Kroonstad.—27° 40’ 8., 27° 20’ E. 

Kubub.—26° 45’ 8., 16° 15’ E. 

Kuilu (R.).—3° 30’ to 4° 30’ S., 11° 
45’ to 12° 30’ E. 

Kulumuzi (R.).—5° 5’ S., 38° 50’ to 
39° 5’ E. 
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Kunga, near Malela.—5° 55’ 8., 12° 35’ 
E. 

Kwamouth.—3° 20’ 8., 16° 10’ E. 

Kwango (R.).—3° to 10°S., 17° to 19° E. 
Kwesi.—1° 5’ N., 30° E. 
Kwidjwi (1.), Lake Kivu.—2° 10’ §., 

29° 20’ E. 

*Kyaka Fort.—On Kagera R., German 
East Africa. 

Ladismith.—33° 30’ 8., 21° 20’ E. 
Lado.—5° 5’ N., 31° 45’ E. 

Ladysmith.—28° 30’ 8., 29° 45’ E. 
Laffarugh.—10° 5’ N., 44° 50’ E. 
Lagos.—6° 30’ N., 3° 25’ E. 
Lambarene.—0° 40’ 8., 10° 15’ E. 
Lamu (I.).—2° 15’ 8., 40° 55’ E. 
Landana.—5° 15’ 8., 12° 15’ E. 

Landjoro.—3° 25’ 8., 37° 50’ E. 
Langenburg.—9° 35’ 8., 34° 10’ E. 

*Las Ej.—Somaliland. 

*Leboi.—Abyssinia. 
Lehututu.—23° 55’ 8., 21° 55’ E. 

Leitokitok.—2° 55’ 8., 37° 45’ E. 
Lemba (R.), Mayombe.—5° 20’ to 5° 

40’ S., 12° 30’ to 12° 45’ E. 

Leopold II (L.).—2° 8., 18° 15’ E. 
Leopoldville.—4° 25’ 8., 15° 20’ E. 
Leribe.—28° 45’ 8., 28° 15’ E. 
Lesse.—0° 40’ N., 29° 40’ E. 
Lessouto, see Basutoland. 

Letlake.—23° 40’ S., 22° 20’ E. 
Let Marefia.—9° 45’ N., 40° E. 
Lettema (Mt.).—3° 40’ S., 37° 20’ E. 

*Lewa Mambaa.—German East Africa. 
Libenge.—3° 35’ N., 18° 30’ E. 
Libreville.—0° 25’ N., 9° 25’ E. 
Lie.—2° N., 21° 20’ E. 
Lifungula, Uele.—3° 45’ N., 27° 20’ E. 
Likimi.—2° 40’ N., 20° 40’ E. 
Likoni.—4° 5’ 8., 39° 40’ E. 
Limba.—9° 25’ N., 12° W. 
Lindi.—10° 8., 39° 45’ E. 
Lindi (R.).—1° 25’ N., to 0° 25’ S., 

25° 5’ to 29° E. 
Lingunda.—1° N., 20° 40’ E. 

*Linkanda.—Kasai, Belgian Congo. * 
Lisala.—2° 10’ N., 21° 30’ E. 

. 

Oe eT ee ee ae 



TE 29° 30’ E. 
: —18° S., 25° 45’ E. 

2 Loango.—4° 35’ S., 11° 45’ E. 
 Loangwa_ (R.).—11° to 16° S., 30° to 

 Tebetsi—25° 10° 8, 25° 40’ E. 
hoagaal 15’ S., 18° E. 
mo Borges —Portuguee East 

ee ion N, 22° 45’ E. 
Eakundje (B.)—3° 5' to 3° 25' N., 10° 
© to 11°15’ E. 
" Lolodorf —3° 15’ N., 10° 40’ E. 

— ee 45" N. to 8° 45’ S., 
= EP to 26° E. . 
- Lomie—3° 10’ N., 13° 40’ E. 
__ Lonely Mine.—19° 25’ S., 29° 25’ E. 
‘ “*Longa.—Senegambia. Probably mis- 
_ __ spelling for Louga. 
 Longji—3° 5’ N., 10° E. 

- Longonot Crater.—0° 55' S., 36° 25’ E. 
 Lonkala.—4° 40’ S., 23° 10’ E. 
Los (Is.).—9° 30’ N., 13° 50’ E. 
Louga.—15° 35’ N., 16° 25’ W. 

- Levoi (R.).—8° 10’ S., 26° 20’ E. 
~ Luali—S° S., 12° 25’ E. 

aaa leis 0h)—0" 10 12°83, 20° F. 
Labi (R.).—5° to 6° 40’ S., 23° 20’ E. 
___ Iabila.—1° N., 27° 10’ E. 
___ Lubumbashi (R.).—11° 45’ S., 27° 40’ E. 
__— Labutu.—0° 40’ S., 26° 40’ E. 
___ Litderitz Bay. —26° 40’ S., 15° 10’ E.; 

an Lukaya (R.)—4° 30’ 8., 15° 20’ E. 
‘Luki.—5° 35’ S., 13° 10’ E. 
Lukolela.—1° 10’ S., 17° 10’ E. 
Lukonzolwa.—8° 50’ S., 28° 40’ E. 
Lukuga (R.).—6° 8., 27° to 29° E. 
Lukula.—5° 25’ 8., 13° E. 
Lukungu (R.).—5° to 5° 30’ S., 14° 15’ 

to 14° 45’ E. 

*Lumaliza.—Belgian Congo. 
*Lumbulumbu.—Belgian Congo. 
Lumbwa.—0*° 40’ S8., 35° 20’ E. 
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Lungube.—Katanga. Probably mis- 
spelling for Lugombe. 

Lusambo.—4° 55’ 8., 23° 15’ E. 
Lusinga (I.), see Rusinga (I.). 
Lydenburg.—25° 5’ S., 30° 25’ E. 

Maddo Wells.—3° 55’ N., 41° E. 

Madibi.—4° 25’ S., 18° 35’ E. 

Madingu.—4° 10’ 8., 13° 30’ E. 

*Madona.—Nyamyas, Nyasaland. 
Mafeking.—25° 50’ S., 25° 40’ E. 

Mafia (I.).—7° 45’ S., 39° 30’ E. 

*Mafungu.—Belgian Congo. 
Magalapye.—23° 5’ S8., 26° 55’ E. 
a Re Umberto. 4° 45’ N., 41° 25’ 

pa Baith (R.). — Portuguese East 

Africa. 
Maji-ya-chumvi.—3° 50’ S., 39° 25’ E. 

*Majuba. — Herschel District, Cape 

Colony. ; 
*Majuba Neck.—Cape Colony. 

*Majunga.—Belgian Congo. 
Makalla.—14° 30’ N., 49° 10’ E. 

Makalle.—13° 30’ N., 39° 25’ E. 

Makanga.—3° 40’ S., 25° 50’ E. 

Makapan.—25° 15’ S., 28° 5’ E. 

Makdischu.—2° N., 45° 30’ E. 

Malange.—9° 35’ 8., 16° 25’ E. 

Malela.—6° S., 12° 40’ E. 

Malema.—2° N., 21° 30’ E. 
Malende.—4° 35’ N., 9° 30’ E. 

*Malindi—German East Africa. 
Malindi (Southern Rhodesia).—19° § 

27° 10’ E. 
*Malome.—On the Okiavo R., Belgian 

Congo. 
Malvern.—29° 50’ 8., 31° E. 

Mamou.—10° 20’ N., 12° 15’ W. 
Manamama.—2° N., 28° E. 

Manda (I.).—2° 20’ 8., 40° 55’ E. 

Mandimbo.—0° 55’ 8., 27° 20’ E. 
*Mandouga.—French Congo. 

Mandungu.—2° 30’ N., 23° 15’ E. 
Mangapwani.—6° 8., 39° 10’ E. 

Mangbetu Country, see Niangara. 

Mange.—4° 8., 19° 30’ E. 
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*Maniou.—French Guinea. Probably 
Mamou. 

Manow.—9° 15’ 8., 33° 45’ E. 

Marangu.—3° 20’ 8., 37° 30’ E. 

Masai Steppe.—1° 8., 35° E. 

Masaki.—1° 5’ S., 28° 10’ E. 

Mascat.—23° 20’ N.., 58° 40’ E. 

Maseru.—29° 20’ 8., 27° 25’ E. 

Masisi.—1° 8., 28° 30’ E. 

Masongo.—1° §8., 27° 35’ E. 

Massaua.—15° 40’ N., 39° 25’ E. 
Matadi.—5° 50’ 8., 13° 35’ E. 

Matagoi.—2° 30’ N., 43° 25’ E. 

*Matchacha.—Between Ponthierville and 

Nyangwe, Belgian Congo. 
Matetsi.—18° 15’ 8., 26° 5’ E. 
Matjesfontein.—33° 15’ 8., 20° 35’ E. 

Matoppo Hills.—20° 45’ 8., 28° 50’ E. 

Matroosberg.—33° 20’ 8., 19° 40’ E. 

Mau Escarpment.—0*® to 1° S., 35° 30’ 

to 36° 20’ E. 

*Maveli (Mts.).—Near the Munda R., 

French Congo. 
Mawambi.—1° 10’ N., 28° 45’ E. 

*Mayabal.—Eritrea. 
Mayombe.—5’ §., 13° E. 
M’Bale.—1° 5’ N., 34° 10’ E. 

Mbalmajo.—3° 30’ N., 11° 35’ E. 

Mbamu.—4° 15’ 8., 14° 45’ E. 
Mbaramu.—4° 25’ 8., 38° 20’ E. 

*M’Bounion.—French Congo. 
Mbusini.—6° 15’ 8., 38° E. 

Mbuyuni.—3° 30’ S., 37° 55’ E. 
Medje.—2° 25’ N., 27° 30’ E. 

*Melelia.—-Eritrea. 

Merca.—1° 45’ N., 44° 55’ E. 
Meru (Mt.).—3° 15’ S., 36° 45’ E. 

Metemma.—16° 45’ N., 33° 20’ E. 
Metit.—3° 45’ N., 11° 35’ E. 

*Mfongosi.—Zululand. 
Mful Aja.—Near Metit, Cameroon. 

*Mgaturo.—On Kwidjwi Island. 

Mhonda.—6° 5’ 8., 37° 35’ E. 

Milmil.—8° 20’ N., 43° 50’ E. 

*Mindouga.—French Congo. 
Mindouli.—4° 15’ S., 14° 15’ E. 

Misah bhe.—6° 55’ N., 0° 35’ E. 
Mitiana.—0° 25’ N., 32° 5’ E. 
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*Mkosi.—Zululand. 
Mobuku (R.).—0° 20’ N., 30° 15’ E. 
Mobwasa.—2° 40’ N., 23° 5’ E. 

Moera.—0° 35’ N., 29° 30’ E. 
Moero (L.).—9° 8., 29° E. 
Mohasi (L.).—1° 50’ 8., 30° 20’ E. 
*Mokbe.—Near Dume, Cameroon. 
*Mokundange.—Cameroon. 

Moliwe.—4° 5’ N., 9° 15’ E. 
Molo.—0® 15’ 8., 35° 45’ E. 

Molundu.—2° 5’ N., 15° 15’ E. 
Mombasa.—4° 8., 39° 50’ E. 

Mombo.—4° 55’ 8., 38° 15’ E. 

Mondombe.—0° 35’ 8., 22° 30’ E. — 

*Mondu (R.).—Southern Rhodesia. 
Monga.—Near Amani, German East 

Africa. 

Mongalla.—5° 10’ N., 31° 45’ E. 

Mongumba.—3° 35’ N., 18° 30’ EB. 
Monrovia.—6° 30’ N., 10° 50’ W. 

Montagu Pass.—33° 45’ S., 22° 30’ E. 
*Moor Plantation. — Near Ibadan, 

Nigeria. 
Morogoro.—6° 50’ 8., 37° 50’ E. 

*Morumballe (Mts.). — Zambesi . R., 
Portuguese East Africa. 

Moschi.—3° 20’ 8., 37° 25’ E. 
Mosekowa.—0° 45’ 8., 26° 55’ E. 

Mossamedes.—15° 15’ S., 12° 15’ E.- 

*Motombe.—Okiavo R., Belgian Congo. 
*Mountain Rise-——Near Pietermaritz- 

burg, Natal. 
*Mowange.—Cameroon. 

Mozambique (I.).—15° S., 40° 40’ E. 

*M’Piaka.—French Congo. 
M’Pila.—4° 10’ S., 15° 20’ E. 
Mpongwe District.—0° 15’ N., 9° 20’ 

E. and 0° 40’ S., 9° 20’ E. 

Mpororo.—0° 40’ to 1° 25’ 8., 29° 20’ to 
30° 30’ E. 

Msozi.—0° 55’ S., 31° 50’ E. 

*Mto-ya-Kifaru.—Arusha-chini, German 

East Africa. 
Mubende Region.—1° 15’ N., 31° 15’ E. 

Mubuku, eastern Ruwenzori Mt., see 

Mobuku. 
Muculla.—7° S., 12° 50’ E. 
Muemba.—4° 10’ 8., 37° 50’ E. 

Ee ee ‘“ 7 
i 
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an Lia (R.) —4° 45’ N., 28°40’ E. 

ae 27° 50’ E. 
—I° 5’ S., 36° 50’ E. 
a.—0° 40’ S., 36° 35’ E. 
—0° 25’ N., 30° E. 

uru.—0° 15’ S., 36° 10’ E. 
—2° 50’ N., 27° 50’ E. 

| Little —28° 45' to 30° 15'S 
16° 45’ to 19° E 

: gates eo x. 13° 5’ E. 
Nana (R.)—6° 35’ N., 19° E. 
Naremuru (R.).—0° 10’ S., 37° 15’ E. 

: Natron Lakes, foot of Mt. Kilimanjaro. 
_ —3° 10’ S., 36° 55’ E. 

- wre scorn 
_ Ndara.—3° 30’ S., 38° 30’ E. 

_ Ndjoro.—0° 20’ S., 36° E. 
~ *’Douna.—French Congo. 
3 Nduye.—1° 20’ N., 28° 30’ E. 
___ Nefasit.—15° 25’ N., 39° E. 
___ Neweastle.—27° 45’ S., 29° 50’ E. 
New Hanover.—29° 20’ S., 30° 35’ E. 

‘New Moschi.—3° 20’ S., 37° 20’ E. 
! | Ngamba’ (I).—0° 5’ 8., 32° 40’ E. 

_ Ngami (L.).—20° 50’ S., 23° E. 
Ngare-na-Nyuki (R.), Mt. Meru.—3° 

to 3° 15’ 8., 36° 55’ E. 

Negaré Nyuki (R.), Mt. Kenia.—0° 30’ 
N. to 0° 10’ S., 37° to 37° 25’ E. 

Negare Rongai.—2° 50’ S., 37° 30’ E. 
Negayu.—1° 40’ N., 27° 40’ E. 

— Ngazi—0° 55’ N., 24° 50’ E. 
 Nguelo.—5° &’ 8., 38° 40’ E. 
__ Ngumba Country.—3° 15’ N., 10° 53’ E. 
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Niam Niam Country.—4° 30’ to 7° N., 
27° 30’ to 29° 30’ E. 

Niangara.—3° 40’ N., 27° 50’ E. 

Niapu.—2° 15’ N., 26° 50’ E. 
Niembo, see Pale. 

Nieuwdorp.—12° 5’ 8., 27° 50’ E. 
Njussi.—5° 12’ S., 38° 35’ E. 
Nkolebunde.—3° 5’ N., 10° 35’ E. 
Nkolentanga.—1° 50’ N., 10° 50’ E. 
No (L.).—9° 30’ N., 30° 35’ E. 
Nord Hook.—34° 5’ 8., 18° 20’ E. 
Nouvelle Anvers.—1° 40’ N., 19° 10’ E. 
Nssanakang.—5° 50’ N., 8° 55’ E. 
Nun (R.).—4° 20’ N., 6° 5’ E. 
Nyamandhloru.—19° 55’ 8., 28° 5’ E. 
*Nyamyas.—Nyasaland. 

Nyangnori.—0°., 35° E. 

Nyangwe.—4° 15’ S., 26° 15’ E. 

*Nyanza (L.).—Katanga, Belgian Congo. 

Nyere, see Nyeri. 
Nyeri.—0° 30’ S., 37° E. 
Nyiro (Mt.).—2° 40’ N., 36° 25’ E. 

Oban.—5° 20’ N., 8° 35’ E. 
- Obbia.—5° 20’ N., 48° 25’ E. 
Obock,—12° N., 43° 15’ E. 
Ogaden.—7° 10’ N., 44° 15’ E. 

Ogowe (R.).—1° S., 10° E. 

Okahandja.—22° S., 16° 55’ E. 
Okiavo (R.), same as Lindi (R.). 
Old Calabar.—5° N., 8° E. 
Old Kasongo.—4° 30’ 8., 26° 35’ E. 
Olokemeji.—7° 25’ N., 3° 30’ E. 
*Olombo.—Belgian Congo. 
Omaheke.—21° to 21° 30’ S., 17° 30’ to 

20° E. 
Omdurman.—15° 50’ N., 32° 5’ E. 

Ondoa.—2° 55’ N., 10° 15’ E. 
Oni Camp .—6° 35’ N., 4° 15’ E, 
*Ontys.—Ex-German Southwest Africa. 

Oso (R.).—1° S., 27° 20’ E. 
Ossidinge.—5° 45’ N., 9° 15’ E. 

Ouossou.—6° 20’ N., 4° 55’ W. 

*Paku.—Uele, Belgian Congo. 
Pale (Niembo).—1° S., 27° 25’ E. 
Panga.—1° 45’ N., 26° 15’ E. 

Pangani.—5° 25’ 8., 39° E. 
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Park Rynie.—30° 20’ 8., 30° 45’ E. 

*Patalonga.—Near Yambuya, Belgian 
Congo. 

Patta (I.).—2° 5’S., 41° 5’ E. 

Pawa.—2° 25’ N., 27° 50’ E. 
Pemba (I.).—4° 50’ to 5° 30’ 8., 39° 40’ 

to 39° 50’ E. 

Penge.—1° 25’ N., 28° 15’ E. 

Pietermaritzburg.—29° 35’ 8., 30° 25’ E. 

Pinetown.—29° 45’ 8., 30° 50’ E. 

Pirie Forest.—32° 45’ 8., 27° 15’ E. 

Plumtree.—20° 30’ 8., 27° 35’ E. 
Poko.—3° 10’ N., 26° 50’ E. 

Ponthierville —0° 25’ 8., 25° 30’ E. 

Popokabaka.—5° 40’ 8., 17° E. 

Pori.—3° 35’ S., 38° 10’ E. 

Port Alfred.—33° 35’ 8., 26° 55’ E. 

Port Elizabeth.—34° S8., 25° 35’ E. 

Port Florence.—0° 5’ 8., 34° 45’ E. 

Port Natal, see Durban. 

Port Nolloth.—29° 15’ S., 16° 55’ E. 

Port Sudan.—19° 35’ N., 37° 5’ E. 

Possession (I.).—27° 8., 15° 10’ E. 

Pretoria.—25° 40’ S., 28° 15’ E. 

Prince of Wales Bay.—27° 5’ S., 15° 15’ 

E. 
Pungwe Valley.—18° 45’ to 19° 50’ S., 

33° to 34° 55’ E. 

*Quibanga.—Golungo Alto, Portuguese 
West Africa. 

Quifangondo.—S* 45’ 8., 13° 20’ E. 

Quilimane.—17° 45’ S., 37° E. 

Ramisi (R.).—4° 20’ to 4° 30’ 8., 39° 5’ 

to 39° 25’ E. 
Ras Doumeira.—12° 40’ N., 43° 5’ E. 

Ras Fartak.—15° 50’ N., 52° 30’ E. 
Ras Shoab.—12° 35’ N., 54° E. 

Rau (R.).—3° 10’ to 3° 35’ S., 37° 20’ to 

37° 25’ E. 

*Redbank.—Rhodesia. 
Reddersburg.—29° 35’ 8., 26° 10’ E. 

Redjaf.—4° 45’ N., 31° 35’ E. 
Rendile.—2° 20’ N., 38° E. 

Renk.—11° 45’ N., 32° 45’ E. 

Revoue (R.).—18° 50’ to 19° 50’ &., 

32° 40’ to 33° 50’ E. 
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Richmond.—29° 50’ 8., 30° 15’ E. 
Rikatla —25° 45’ 8., 32° 35’ EB. 
Rio Muni.—1° 40’ N., 10° E. 
Risimu.—1° N., 26° 45’ E. 

Romée.—0° 35’ N., 24’ 50’ E. 
Rooibank.—23° 10’ 8., 14° 40’ E. 
Rosako.—6° 25’ S., 38° 40’ E. 
Ruanda,—2° S., 29° 50’ E. 
Rudolf (L.).—2° 20’ to 5° N., 36° E. 
Rungu.—3° N., 28° E. 
Rurunga.—0° 40’ 8., 37° 5’ E. 

Rusinga (I.).—0° 25’ 8., 34° 10’ E. 
Rutshuru.—1° 15’ 8., 29° 30’ E. 

Ruwenzori (Mt.).—0° 30’ N., 29° 50’ E. 

Saati.—15° 35’ N., 39° 15’ E. 

Sabderat.—15° 30’ N., 36° 40’ E. 
Sabuka.—4° 30’ 8., 15° 10’ E. 

Sachsenwald, see Daressalaam. 
Saganeiti—15° 5’ N., 39° 10’ E. 

St. Gabriel, near Stanleyville. 
Saint Louis.—16° N., 16° 35’ W. 

St. Paul de Loanda.—8° 55’ 8., 13° 10’ 
E. 

Saldanha Bay.—33° S., 18° E. 

Salem.—22° 40’ S., 15° 25’ E. 

Salisbury.—17° 45’ 8., 31° E. 

*Salmoreto.—Somaliland. 
Salole.—4° 15’ N., 39° 25’ E. 

Samburu.—3° 40’ 8., 38° 55’ E. 

Same.—4° 5’ 8., 37° 45’ E. 

Samkita.—0° 25’ S., 10° 25’ E. 

*Samlia Falls—On the N’Gamie R,, 
Sierra Leone? 

Sampwe.—9° 30’ S., 27° 25’ E. 
San Antonio.—6° 10’ 8., 12° 20’ E. 

Sancurar.—4° N., 40° E. 

Sanda, Lower Cones. —4° 35’ 8., 15° 

Sankuru- (R.).—4° to 10° S., 21° to 22° 

E. 
San Pedro.—4° 45’ N., 6° 40’ W. 
Santa Isabel.—3° 45’ N., 8° 45’ E. 
San Thomé (I.).—0° 20’ N., 6° 43’ E. 

*Sawmills. — Umgusa R., Southern 

Rhodesia. 



ayalet 20’ N., 35° 50’ to 37° 
oy ae E. 

a ~ ‘Severelela.—24° 55’ S., 24° 55’ E. 

ict elias Btation.—Cape Colony. 
_ Sherbro (I.).—7° 25’ N., 12° 45’ W 
- Shiloango (R.).—s° S., 12° to 13° E: 
ee 9’ 45'S. 28° 40’ E. ; 

- Shilouvane.—24° 10’ S., 30° 15’ E 
ena igil 35’ 8., 39° 15’ E. 

—12° 25’ S., 28° E 

* - Sibange, Maveli Mts., near the Munda 
- >) B.—0° 25’ N., 9° 35’ E. 

" Sibayi (L.).—27° 20’ S., 32° 45’ E. 
— Sikasso.—11° 15’ N.., 5° 35’ W. 

____—s« Simon’s Town.—34° 10’ S., 18° 25’ E. 
__ Sinadogo.—5° 30’ N., 46° 10’ E. 

_ Sinai Peninsula —28° to 30° N.., 32° 30’ 
ite. 69 36° B. 
__-- *Sipapoma.—On the Umgusa R., South- 

--— ern_-Rhodesia. 
Sir Lowry Pass.—34° 10’ 8., 18° 55’ E. 
Sitaweza.—1° S., 27° 20’ E. 

_ Smithwinkle Bay.—34° 15’ S., 18° 25’ E. 
*Sobato de Mussengue.—Golungo Alto, 

Portuguese West Africa. 
Sogodas.—14° 55’ N., 36° 50’ E. 

Sokode Basan.—9° N., 1° 10’ E. 
Somabula.—19° 35’ 8., 30° 40’ E. 

—6° 25’ N., 11° 15’ E. 

Soppo.—4° 10’ N., 9° 15’ E. 
*Springvale.— Rhodesia. 
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*Stamford Hill—Near Durban, Natal. 
Stanleyville —0° 30’ N., 25° 15’ E. 
*Steckstown.—Cape Colony. 

Steinkopf.—29° 15’ S., 17° 45’ E. 

*Stella Bush.—Durban, Natal. 
Stellenbosch.—33° 55’ S., 18° 50’ E. 

Stephanie (L.).—4° 40’ N., 36° 50’ E. 
Steynsburg.—31° 20’ S., 25° 50’ E. 

Stormberg Jonetion.—31" 20’ S., 26° 20’ 
E. 

Stormsvlei.—34° 5’ 8., 20° 5’ E. 

Suakin.—19° 10’ N., 37° 22’ E. 
Sunday River Mts., near Port Eliza- 

beth.—33° 40’ S., 25° 45’ E. 

*Sweetwaters.—Near Pietermaritzburg, 
Natal. 

Swellendam.—34° 5’ S., 20° 30’ E. 

*Sydenham.—Durban, Natal. 

Table (Mt.).—34° S., 18° 25’ E. 

Tabora.—5° 10’ S8., 32° 50’ E. 

Talavanje—5° 40’ S., 12° 35’ E. 

*Tanda. — Usambara, German East 

Africa. 

Tanga.—5° 5’ S., 39° 5’ E. 
Tanganyika (L.).—3° to 9° S., 29° to 31° 

E. 
Taufikia.—9° 25’ N., 31° 45’ E. 
Taveta.—3° 25’ S., 37° 45’ E. 
Tchafianani.—8° 40’ N., 40° 25’ E. 
Tchercher (L.).—8° 50’ N., 40° 35’ E. 
Techeckna.—11° 25’ N., 16° 10’ E. 

Teneriffe.—28° 35’ to 28° 5’ N., 23° 20’ 

to 24° 20’ F. 

*Terwidja.—Northeast Arica. 
Tes.—13° 35’ N., 44° E. 
Tete, Belgian Congo.—1° 20’ N., 28° 50’ 

E. 
Tete, Portuguese East Africa.—16° 10’ 

S., 33° 30’ E. 
The Bluff, Durban.—29° 55’ S., 31° 5’ 

E. 
Thiés.—14° 45’ N., 16° 15’ W. 
Thopane.—24° 45’ 8., 24° 15’ E. 

Thysville.—5° 30’ S., 15° E. 
Tibati.—6° 35’ N., 12° 35’ E. 
Tiko.—4° 5’ N., 9° 25’ E. 
Tiwi,—4° 5’ 8., 39° 35’ E. 
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Toro, same as Fort Portal. 

*Toukola.—Sudan. 

Toullo.—9° 20’ N., 41° 10’ E. 

Tsana (L.).—12° N., 37° 40’ E. 
Tsavo.—3° S., 38° 25’ E.- 

*Tsessebe Station.—Rhodesia. 

Tshoa.—5° 35’ S., 12° 45’ E. 
Tshopo (R.).—0° 55’ N. to 0° 5’ S., 

25° 5’ to 28° E. 

Tua.—3° 30’ S., 16° 40’ E. 

Tulbagh.—33° 20’ 8., 19° E. 

Tumba.—5° 25’ S., 14° 35’ E. 

Ubangi (R.).—0° to 5° N., 18° to 23° E. 

Uchibango.—0° 40’ 8., 26° 20’ E. 

Uebi, see Webi. 
Uele (R.).—3° 30’ N., 23° to 30° E. 

Uelleburg.—1° 45’ N., 10° 35’ E. 
Ufumbiro (Mts.).—1° 15’ 8., 29° 30’ E. 

*Ugono (Mt.).—German East Africa. 
Uitenhage.—33° 45’ 8., 25° 25’ E. 

Ulenge (I.).—5° 1’ 8., 39° 10’ E. 
Uluguru (Mts.).—7° 5’ 8., 37° 40’ E. 

Umangi.—2° 10’ N., 21° 25’ E. 

*Umbilo.—Near Durban, Natal. 
Umfolosi.—28° 25’ 8., 32° 15’ E. 

Umgeni (R.).—29° 25’ to 29° 50’ S., 

29° 50’ to 31° E. 

Umgusa (R.).—19° 25’ to 20° 5’ &., 

27° 35’ to 28° 25’ E. 
Unyoro Province.—1° 50’ N., 31° 35’ E. 

*Uomber.—Abyssinia. 
Uorandi.—5° 45’ N., 47° 15’ E. 

Usambara.—5° 50’ 8., 38° 40’ E. 

*Usegua.—6° S., 38° E. 
*Uzaga.—Region of the Great Lakes, 

Belgian Congo. 

Valdezia.—23° 10’ S., 30° 15’ E. 
Vankerckhovenville.—3° 20’ N., 29° 20’ 

E. 

Van Reenen Pass.—28° 25’ 8., 29° 30’ E. 
Verulam.—29° 35’ 8., 31° E. 
Victoria.—4° N., 9° 15’ E. 

Victoria Falls —18° S., 25° 50’ E. 

Vivi.—5° 45’ S., 13° 35’ E. 
Voi.—3° 30’ 8., 38° 30’ E. 
Vrijburg.—26° 55’ S., 24° 35’ E. 
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Waboniland.—2° 10’ §., 40° 50’ E. 
Wadi Halfa.—21° 55’ N., 31° 25’ E. 
Waki Stay ee 1° 50’ N,, 31° 25’ 

winds Bay.—22° 55’ S., 14° 30’ E. 
Walikale.—1° 25’ S., 28° E. 
Wambugu.—0° 40’ S., 37° 5’ E. 
Wanga.—4° 40’ S., 39° 15’ E. 
Wari, Forcados R.—5° 30’ N., 5° 45’ E. 
Waterval Onder.—25° 40’ S., 30° 25’ E. 
*Watikaia—Belgian Congo. 

Webi (R.).—4° 10’ to 7° 15’ N., 39° 35’ 
to 42° E. 

Weenen District.—28° 50’ 8., 30° 5’ E. 
Welgelegen, Katanga.—12° S., 27°45’ E. 
Weranjanje.—1° 40’ 8., 31° E. 
*Wessels Neck.—Natal. 

*Willbrook.—Near Ladysmith, Natal. 
Willowmore.—33° 20’ S., 23° 30’ E. 
Windhoek.—22° 35’ 8., 17° 10’ E. 
Winnebah.—5° 25’ N., 0° 40’ W. 
Wombali.—3° 20’ 8., 17° 10’ E. 

*Xalosi.—Portuguese East Africa. 

*Xoce (R.).—Southern Rhodesia. - 

Yabena Mabote.—1° 15’ S., 24° 40’ E. 
Yakuluku.—4® 20’ N., 28° 50” E. 
Yakusu.—0° 35’ N., 25° E. 
*Yalutcha.—Belgian Congo. 

Yambata.—2° 20’ N., 22° 5’ E. 
Yambinga.—2° 5’ N., 22° 35’ E. 
Yambuya.—1° 20’ N., 24° 50’ E. 
Yandumba.—0° 55’ N., 23° 20’ E. 

Yanga.—5° 15’ 8., 13° 40’ E. 
*Yangandi.—Belgian Congo. 
Yanonge.—0° 40’ N., 24° 30’ B. 

Yaunde.—3° 50’ N., 11° 35’ E. 

Yukaduma.—3° 25’ N., 15° E. 
Yumbi.—1° 50’ S., 16° 40’ E. 

Zambesi (R.).—11° 5’ to 18° 45’ &., 
22° 35’ to 36° 15’ E. 

Zambi.—6° 8., 12° 50’ E. 
Zanzibar (I.).—6° S., 39° 30’ E. 
Zomba.—15° 20’ 8., 35° 20’ E. 
Zoutpansberg.—23° 20’ S., 30° 30’ E. 
Zyoual (Mt.).—8° 35’ N., 38° 55’ E. 

4 

4 
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FORMICIDE 

DORYLINZ Leach 
Dorylini Forel 

Dorylus FABRICIUS 

- Dorylus Fasractws, 1793, ‘Ent. Syst.,’ II, p. 365. Suvuckarp, 1840, Ann. Nat. 
49 Hist., V, p. 268. Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 697; 1910, ‘Gen. 

Insect., Doryline,’ p. 5. 
Typhlopone Westwoop, 1840, ‘Introd. Class. Insects,’ II, p. 219. SHuckarp, 

4840, Ann. Nat. Hist., V, p. 262. F. Smrrx, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 

Sop h % 
ie Dichthadia Gerst=cKeER, 1863, Stettin. Ent. Zeitg., XXIV, p. 85. 

Alaopone Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 274. 
Vespa Linnzvus. Mutilla Linnxvus, LAMARCK. 

Genotype: Vespa helvola Linnzus, 1764. 

Subgenus 1. Dorylus Fasricius, sensu stricto 
Dorylus subg. Dorylus Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 701 and 

714; 1910, ‘Gen. Insect., Dorylinz,’ p. 9. 
Subgenotype: same as genotype. 

| 1. Dorylus affinis Suuckanrp, 1840, Ann. Nat. Hist., V, p. 316 (<"). West- 

woop, 1842, ‘Arcana Ent.,’ I, p. 79 (@). F. Smrrn, 1859, ‘Cat. Hym. Brit. Mus.,’ 

VII, p. 2, Pl. 1, fig. 6. Roaer, 1863, ‘Verzeich. Formicid.,’ p. 41. Mayr, 1863, 

Verh. Zool. Bot. Ges. Wien, XIII, p. 408. Grerstracxer, 1871, Arch. f. Naturg., 

XXXVII, 1, p. 355; 1873, in ‘v. d. Decken’s Reisen in Ost Afrika, Gliederthiere,’ p 
357 (#7). Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 110 (<"). Datia Torre, 

1893, ‘Cat. Hym.,’ VII, p. 9. Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 

200 (#7). Ern. Anpré&, 1895, Rev. d’Ent. Caen, XIV, p. 5 (<7). Emery, 1895, Zool. 
Jahrb. Abt. Syst., VIII, pp. 708 and 719, figs. H, J. (oc); 1897, Ann. Mus. Civ. 
Genova, XXXVIII, p. 596, fig. (*). H. Srapetmann, 1898, ‘Deutsch-Ost-Afrika,’ 
IV, Hym., p.42. Emery, 1899, Ann. Mus. Civ. Genova, XXXIX, p. 499 (<"); 1901, 
Mem. Acead. Sc. Bologna, (5) IX, pp. 416, 417, 421, 428, and 429 (8, larva, pupa), 

PI. 1, figs. 1-8, 10-11; PI. 1, figs. 1-9. Forex, 1901, Mitt. Naturh. Mus. Hamburg, 

XVIII, p. 47 (*). Mayr, 1907, Sitzb. Ak. Wiss. Wien, math. naturw. K1., CXVI, 
Abt. 1, p. 387; 1907, in Sjéstedt, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 8 (c*). 

Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, p. 352 (1909), (c*). Forex, 1909, 
Ann. Soc. Ent. Belgique, LIT, p. 53. Zavarrart, 1909, ‘Il Ruwenzori, Parte Scientif.,” 
I, p. 212 (@). Sanrscut, 1910, Rev. Suisse Zool., XVIII, pp. 737 and 744, fig. 1d 

(@). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 9 (o*, 8). Foret, 1911, Bull. Soc. 
Vaudoise Se. Nat., (5) XLVII, p. 362 (8). Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. 
Zentr. Afr. Exp. (1907-08),’ III, p. 375 (c"). Foret, 1911, Rev. Zool. Afr., I, p. 274 
(8, @). Stuvesrni, 1913, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 145; ‘Report 

Exped. to Africa in Search Nat. Enem. Fruit Flies,’ 1914, p. 128. Sanrscut, 1914, 

‘Voy. Alluaud et Jeannel Afr. Orient., Formicidae,’ p. 58 (8, co"); 1914, Boll. Lab. Zool. 
Gen. Agrar. Portici, VIII, p. 332 (8). Anrnoxp, 1915, Ann. South African Mus., 
XIV, p. 120 (2, 8, ), Pl. rv, fig. 35. Sanrscnt, 1917, Bull. Soc. Hist. Nat. Afr. 
Nord, VIII, p. 18 (*). 
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Dorylus planiceps HALDEMAN, 1849, Proc. Acad. Nat. Sci. Philadelphia, IV, p. 
204 (<"). 

Typhlopone oraniensis var. brevinodosa Mayr, 1862, Verh. Zool. Bot. Ges. Wien, 
XII, p. 737 (8); 1863, ibid., XIII, p. 457. 

Typhlopone brovinedess Rocer, 1863, ‘ Verzeich. Formicid.,’ p. 20. 
Dorylus brevinodosus Emery, 1887, Bull. Soc. Ent. Italiana, XIX, p. “349. 

Datxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 10. Ern. Anpré, 1895, Rev. d’Ent. Caen, 
XIV, p. 5 (8). Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 707 and 717, figs. 
F1-3 (8); 1897, Ann. Mus. Civ. Genova, XX XVIII, p. 596 (9). Zavarrart, 1907, 

Boll. Mus. Zool. Anat. Comp. Torino, XXII, No. 550, p. 2 (8). 
Type locality: Gambia River, Gampta. 
SenecamBiA: Dakar (F. Silvestri). Porroauese Guinea: Bambaya (Lucas). 

Frencnu Guinea: Konakry; Camayenne (F. Silvestri). Liserta: Cape Palmas 

(Savage). Gotp Coast: Kitta; Akra (H. Brauns). Cameroon: (Conradt). 

Fernanpo Po: (Conradt). Frencn Conco: Gaboon (Dinklage); Ogowe (Moc- 
querys); Brazzaville (A. Weiss); southern Darbanda, Krebedje; Cape Lopez. 
Bexatan Conco: Leopoldville (de Pauw); Kitobola (Rovere). Porrucurse Conco: 
Landana. NorrHerN Raopesta: Kazungula (Jall4). German East AFRIca: 

Amani (H. Prell); Kibonoto, Kilimanjaro (Sjéstedt); Lake Galago in northern 

Ruanda (Schubotz). Zanzrpar: (Stuhlmann). Brirish East Arrica: Mombasa 
(v. d. Decken; C. Alluaud); Kavirondo Bay, Victoria Nyanza; Mau Escarpment 

between El Burgon and Ndjoro, 2100 m.(Alluaud and Jeannel). Ucanpa: Unyoro 

Province near Hoima; east of Lake Albert; M’Bale (C. Alluaud); Ibanda; Kaibo 

(Duke of Abruzzi); Gondokoro (F. Werner). Soma.tanp: Errer-es-Saghir (Briec- 

chetti-Robecchi). Apysstn1aA: Budito to Dimé (V. Bottego); Webi; Magala Re 

Umberto; Ogaden; Ganale (Ruspoli); ANGLo-Ecypttan Supan: Kor Attar south of 
Fashoda (F. Werner); Blue Nile (C. Alluaud). 

1;. Var. egyptiacus (Mayr) Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, 

pp. 708 and 720 (<*); 1896, Ann. Mus. Civ. Genova, XXXVII, p. 153 (<"); 1897, 
ibid., XXXVIII, p. 596, fig. (oc). Mayr, in Jagerskiéld, 1903, ‘Exped., IX, Formi- 
cid., p.1(@). Santscut, 1910, Rev. Suisse Zool., XVIII, p. 744 (c*). Emery, 1910, 
‘Gen. Insect., Dorylinz,’ p. 10 (c*). Foret, 1910, Zool. Jahrb. Abt. Syst., XXTX, 

p. 248 (8, #). Karawatew, 1911, Rev. Russe Ent., XI, p. 3 (c*). Emery, 1915, 

Boll. Lab. Zool. Gen. Agrar. Portici, X, pp. 3 and 5 (8, &*). Wasmann, 1916, Ent. 
Mitt. Deutsch. Ent. Mus. Berlin, V, p. 109; 1917, Zeitschr. Wiss. Zool., CXVII, 

p. 309. 
Dorylus zgyptiacus Mayr, 1865, ‘Reise Novara, Zool.,’ Il, Formicide, p. 76, 

footnote (co). Ern. Anpr&, 1882, ‘Spec. Hym. Europ. Algérie,’ II, p. 255 (7). 
Maarettt, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (c"); 1884, Ann. 
Mus. Civ. Genova, XXI, p. 538 (co). Emery, 1892, Ann. Soc. Ent. France, XLI, 

Bull., p. liv. 
Dorylus affinis subsp. xgyptiacus Santscat, 1917, Bull. Soc. Hist. Nat. Afr. 

Nord, VIII, p. 19 (@). 
Dorylus affinis var. abyssinicus Emery, 1901, Mem. Accad. Se. Bologna, (5) 

IX, p. 424 (8), Pl. 1, fig. 9; 1910, ‘Gen. Insect., Dorylinz,’ p. 10 (8). 
Typhlopone brevinodosa Emery, 1877, Ann. Mus. Civ. Genova, LX, p. 381, fig. 

(8); 1881, ibid., XVI, p. 271 (8). 
Dorylus insihaadebies Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 78. 
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i a it Detylue brevinodocus var. abyssinicus Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, 
. ae a 717 (8). 

0 as - Errrrea: Nefasit (K. Escherich; F. Silvestri); Keren (Beecari; F. Silvestri); 

if Ghinda. (FP. Silvestri); Aikota (Magretti). Ano io-Ecyprian Supan: Sennar (C. 
 Alluaud); Kawa, White Nile (I. Tragirdh); Khartum (Karawaiew); El Hefera on 
_ Settit; Kor Guillo, Homran (Magretti). Brrrish East Arrica: Maddo Wells (V. 
_ Bottego). Asyssry1a: Let Marefia, Schoa (Antinori); Salole (Ruspoli); southern 

Ig. ‘Var. exilis Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formici- 

dv,’ p. 59 (*); 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, p. 18 (#). 
 ——— dDorylus affinis subsp. lowyi var. exilis Sanrscut, 1910, Rev. Suisse Zool., XVIII, 
qu p. 744 (). 
____ "Fype locality: Kibosho, Mt. Kilimanjaro, German East Arrica (C. Alluaud). 

German East Arrica: New Moschi, 800 m.; Himo River, 1000 m.; Kilema, 
1400 m. (Alluaud and Jeannel). Brirish East Arrica: Nairobi; Rurunga, Kikuyu; 

_ Bura, Wa-Taita; Taveta; Mombasa; Ngaré Nyuki, Kenia (Alluaud and Jeannel). 
Is. Var. hirsutus (Santscui). 

ss Dorylus affinis subsp. xgyptiacus var. hirsuta Sanrscut, 1917, Bull. Soc. Hist. 
_ Nat. Afr. Nord, VIII, pp. 19 and 20 (#7). 

Type locality: Apyssin1a (Reichensperger). 
es 2 ly. Var. parapsidalis Sanrscui, 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, 

ey. Pp. 19 and 20 (<*). 
_ Type locality: Blantyre, NyasaLanp (G. Arnold). 

ae 15. Var. pulliceps Sanrscui, 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, 
pp. 18 and 19 (*). 
‘Type locality: Ivory Coast (Lohier). 

lg. Var. sudanicus Santscui, 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, 

pp. 18 and 19 (<7). 
_ _ Type locality: Fort Sibut, southern Darbanda, Frencu Conco (Decorse). 

Ja. Subsp. denudatus Sanrscur, 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, 

p. 19 (7). 
Dorylus denudatus Santscut, 1910, Rev. Suisse Zool., XVIII, pp. 737 and 742, 

figs. la and 4 (<7). 
Type locality: Upper Niger (Claveau). _ 

1b. Subsp. léwyi Forer, 1907, Ann. Soc. Ent. Belgique, LI, p. 202 (<<). 

Emery, 1910, ‘Gen. Insect., Doryline,’ p.10(@). Santscut, 1910, Rev. Suisse Zool., 
XVIII, p. 744 (c*). Foren, 1911, Sitzb. Bayer. Akad. Wiss., p. 254 (<*). 

Dorylus affinis subsp. lowyi Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orient., Formicide,’ p. 60 (<*). 
Dorylus affinis subsp. lowgi Sanrscut, 1917, Bull. Soe. Hist. Nat. Afr. Nord, 

VIL, pp. 19 and 20 (*). 

i Type locality: Zanziwar (Léwy). 
Errreea. Barris East Araica: Mombasa; Athi Plain (Feringue); Rurunga, 

Kikuyu; Wambogo; Nairobi, Masai Plain (Alluaud and Jeannel), Ruopesta: 

Bulawayo (G. Arnold). 

2. Dorylus alluaudi Sanrscu, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicidae,’ p. 60, fig. 4 (c*). 
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Type locality: Eastern slopes of Mt. Ruwenzori, 1600 m., Ucanpa (C. Alluaud). 

3. Dorylus atratus F. Surrn, 1859, ‘Cat. Hym. Brit. Mus.,’ VII, p. 4 (*), 
Pl. 1, fig. 15. Roger, 1863, ‘Verzeich. Formicid.,’ p. 41. Mars, 1863, Verh. Zool. 
Bot. Ges. Wien, XIII, p. 408. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 10. Ern. 

Anpr&, 1895, Rev. d’Ent. Caen, XIV, p. 5 (c"). Emery, 1895, Zool. Jahrb. Abt. 
Syst., VIII, pp. 708 and 722 (@"). W. A. Scnuxz, 1906, ‘Spolia Hymenopterologica,’ 
p. 297 (co). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 127 (@*). Emery, 1910, 
‘Gen. Insect., Doryline,’ p. 10 (co). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 
Afr. Exp. 1910-11,’ I, p. 374). See p. 43. 

Type locality: Old Calabar, Niceria. 

Fernanno Po: (Conradt); Santa Isabel (Schultze). Cameroon: Bibundi 
(Tessmann), Frencn Conco: Ogowe (Mocquerys). BreLGian Conco: Stanleyville 
(Lang and Chapin). 

4. Dorylus bequaerti Fore, 1913, Rev. Zool. Afr., Il, p. 311 (8). Bequarrr, 
ibid., p. 423. See p. 43. 

Type locality: Sankisia, Betaran Conco (J. Bequaert). 

Beiaian Conco: Pasaconde near Zambi (J. Bequaert); Banana (Lang and 
Chapin). 

5. Dorylus braunsi Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 707 and 
718, fig. G (8); 1901, Mem. Accad. Se. Bologna, (5) IX, pp. 416 and 428 (8). 
Santscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 352 (8). Emery, 1910, 

‘Gen. Insect., Doryline,’ p. 10 (8). Arnoxp, 1915, Ann. South African Mus., 
XIV, p. 120 (8, #). 

Type locality: Lrseria (H. Brauns). 

Frencu Conoco: Mandouga; Mbamu (A. Weiss). Ruoprsia: Bulawayo (G. 
Arnold). 

5a. Subsp. anceps Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 215 (8). 
Type locality: Bulawayo, Ruopesta (G. Arnold). 

6. Dorylus brevipennis Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 708 
and 721, figs. K and L (co); 1901, Mem. Accad. Sc. Bologna, (5) LX, pp. 424 and 

428 (9), Pl. 1, fig. 12. Mayr, 1907, Sitzb. Ak. Wiss. Wien, math. naturw. K1., 

CXVI, Abt. 1, p. 387. Zavarrari, 1907, Boll. Mus. Zool. Anat. Comp. Torino, 

XXII, No. 550, p. 2 (c*). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 10 (8, o). 

Santscut, 1910, Rev. Suisse Zool., XVIII, p. 741 (8); 1914, ‘Voy. Alluaud et Jeannel 
Afr. Orient., Formicidae,’ p. 61 (8); 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 

14 (8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 122 (8, @). 
Type locality: Tabora, German East Arrica. 
ZvuLuLAND: Umfolosi (I. Trigfirdh). Norraern RuHopesta: 

(Jall4). Brirish East Arrica: Gilgil, Rift Valley, 1980 m. (Alluaud and Jeannel). 

Ueanpa: Bujongolo Region (C. Alluaud). Ana io-Ecyprian Supan: Mongalla 
opposite Lado (F. Werner). 

6;. Var. marshalli Emery, 1901, Mem. Accad. Sc. Bologna, (5) LX, p. 425 
(8, &#), Pl.1, fig. 13. Sanrscut, 1910, Rev. Suisse Zool., XVIII, p. 741 (8). Emery, 
1910, ‘Gen. Insect., Doryline,’ p. 10 (8,7). ArNnoxp, 1915, Ann. South African Mus., 

XIV, p. 122 (8, @). Foret, 1916, Rev. Suisse Zool., XXIV, p. 402 (8). See p. 43. 
Type locality: Salisbury, Sovursern Ruopesia (H. Brauns). 

MozamBique: Valley of the Revoue (G. songs: Bexiaian Conco: (Kohl); 

Medje (Lang and Chapin). 4 
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_ -—s« 6a. «=« Subsp. zimmermanni Santscut, 1910, Rev. Suisse Zool., XVIII, pp. 737 

sand 738, figs. le and 2a-c (8, @). ARrnowp, 1915, Ann. South African Mus., XIV, 
j  ~p. 123 (4, 8, @). 

‘Type locality: Madingu, Frenca Conco (P. Zimmermann). 
Sournern Ruopesia: Hillside, Bulawayo (G. Arnold). 

____-«‘6a;._ ‘Var. bulawayensis Fore, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L 
ip. 364. 
ce cok Dorylus affinis subsp. zimmermanni var. bulawayensis Foret, 1914, ibid., (5) 

a Sets locality: Bulawayo, ilaidaieae (G. Arnold). 
or 7. Dorylus depilis (Emery) Forer, 1909, Ann. Soc. Ent. Belgique, LIII, 
ae 7. 71 (@). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 10 (7). Sanrscut, 1910, 

__ Rey. Suisse Zool., XVIII, p. 737, fig. le (*). Foret, 1911, Sitzb. Bayer. Akad. 

 Wiss., p. 254 (8): 1911, Rev. Zool. Afr., I, p. 274 (*); 1913, ibid., II, p. 312 (#); 
1913, Ann. Soc. Ent. Belgique, LVII, p. 348 (c*); 1913, Rev. Sains Zool., X XI, 

Th pepe (7). See p. 43. 
ae Dorylus affinis var. depilis Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 708 

ys and 720 (7). Mayr, 1896, Ent. Tidskr., XVII, p. 230 (*). 
_  —s«séDorylus affinis subsp. depilis Foret, 1909, Ann. Soc. Ent. Belgique, LILI, p. 

______- 5B (a); in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 4 (c*); 1911, Bull. 

_ _ Soe. Vaudoise Sc: Nat., (5) XLVII, p. 362 (c*). Santscut, 1917, Bull. Soc. Hist. 
Nat. Afr. Nord, VIII, p. 19 (*). 
Type locality: Gop Coast. 

ia West Arrica: (Fiilleborn). Toco. Cameroon: (Sjéstedt; Conradt). Nigeria: 
Old Calabar (Bates). Beto1an Conco: Sankuru (Luja); Valley of the Lubumbashi 

_ (Buttgenbach); Kitobola (Rovere); Lukula (Daniel); Kabambare (Flamand); 
_ Kapiri (Leplae); Api (Laplume); Sankisia (J. Bequaert); Dima (A. Koller); Faradje; 
_ Medje; Stanleyville (Lang and Chapin). German East Arrica: Amani (Zimmer). 

Brrrisu East Arrica: Nairobi (H. Prell). Ucanpa: (Benoit). 
7;. Var. clarior (Santscui). 

Dorylus affinis subsp. depilis var. clarior Santscut, 1915, Ann. Soc. Ent. France, 

LXXXIV, p. 246 (*); 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, p. 19 (). 
Type locality: Zambézie (Durand). 

Betotan Conoco: Ubangi (Augustin). Fernanpo Po. 

Jz. Var. ugandensis (Santscut). 

Dorylus affinis var. ugandensis Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 
_ Orient., Formicide,’ p. 59 (<*). 

Dorylus affinis subsp. depilis var. ugandensis Sanrscut, 1917, Bull. Soc. Hist. 
Nat. Afr. Nord, VIII, p. 19 (<*). 

Type locality: Unyoro Province, east of Lake Albert, Ucanpa (C. Alluaud). 

8. Dorylus furcatus (Gerxstecker) Datta Torre, 1893, ‘Cat. Hym.,’ VII, 
p. 10. Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 718 (2); 1910, ‘Gen. Insect., 
Dorylinew,’ p. 10 (9). Anwo.p, 1915, Ann. South African Mus., XIV, p. 124 (¢@). 

Dichthadia furcata GenstecKer, 1872, Stettin. Ent. Zeitg., XX XIII, p. 267 ( @). 

Emery, 1887, Bull. Soc. Ent. Italiana, XIX, p. 350 ( 9), Pl. x1, figs. 4 and 5. 
Type locality: Sourm Arnica. 

According to Arnold this is perhaps only an individual variation of D. helvolus @ 
or a variety of that species. 
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9. Dorylus gaudens Sanrscui, 1919, Rev. Zool. Afr., VI, p. 244 (c*). 

Type locality: Boga, Beta1an Conao (A. Pilette). 
10. Dorylus gribodoi Emery, 1892, Ann. Soc. Ent. France, LX, (1891), 

p. 570 (), Pl. xv, fig. 15; 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 708 and 723, fig. 

O(@). Ern. Anpr&, 1895, Rev. d’Ent. Caen, XIV, p.5(c"). Fore, Mitt. Naturh. 

Mus. Hamburg, XXIV, p. 14 (c*). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 10 

(o). Sanrscui, 1910, Rev. Suisse Zool., XVIII, p. 745 (co); 1911, Ann. Soc. Ent. 
Belgique, LIV, p. 282 (c*). Forex, 1913, Rev. Zool. Afr., I, p. 312 (c*). 

Type locality: Amu, Toco. 
Liperta: (Kieselbach). Ivory Coast: (A. Richard; Lohier). Gotp Coast. 

Nigeria: Lower Benue (Lenfant). Frencna Conco: Ogowe (Mocquerys). Bert- 

a1an Congo: Kondué (Luja). ; 

10;. Var. confusus Sanrscui, 1915, Ann. Soc. Ent. France, LXXXIV, p. 

246 (*). 
Type locality: Grand Bassam, Ivory Coast (Lohier). 

Ivory Coast: near Imbokro (Posth). 

11. Dorylus helvolus (Linn. 2vs) FaBRIctvs, 1793, ‘Ent. Syst.,’ II, p. 365 

(@). Coqvepert, 1801, ‘Ilustr. Iconogr. Ins.,’ II, p. 65 (@), Pl. xvu, fig. 1. 
LATREILLE, 1802, ‘Hist. Nat. Crust. Ins.,’ III, p. 352 (3). Fasricius, 1804, ‘Syst. 

Piez.,’ p. 427 (@). Larrerue, 1805, ‘Hist, Nat. Crust. Ins.,’ XIII, p. 260 (¢, in 
part). Jurine, 1807, ‘Nouv. Méth. Class. Hym.,’ p. 281 (c"). Latrerie, 1809, 

‘Gen. Crust. Ins.,’ IV, p. 124 (c*). Lere.etier, 1836, ‘Hist. Nat. Ins. Hym.,’ I, 

p. 228 (*). Biancnarp, 1840, ‘Hist. Nat. Ins.,’ III, p. 378 (c*). Scuuckarp, 

1840, Ann. Nat. Hist., V, p. 315 (o”). Westrwoop, 1842, ‘Arcana Ent.,’ I, p. 79 (@). 
Farrmarre, in J. Thomson, 1858, ‘Archives Entomologiques,’ II, p. 263. F. Smrra, 

1859, ‘Cat. Hym. Brit. Mus.,’ VII, p. 1, Pl. 1, fig. 5. Dumérm, 1860, Mém. Acad. 
Se. Paris, XXXI, p. 901 (@). Roger, 1863, ‘Verzeich. Formicid.,’ p. 41. Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 408. Truwen, 1880, Trans. Ent. 

Soc. London, Proc., p. xxiv, fig. and p. xxxiii (9); 1881, Trans. South African Phil. 
Soc., II, 1, Proe., p. xvii. Emery, 1887, Ann. Mus. Civ. Genova, XXYV, p. 449, foot- 

note (8, o); 1887, Bull. Soc. Ent. Italiana, XIX, p. 349 (8, 9, @), Pl. x1, figs. 1-3 
and 6-7. Distant, 1892, ‘A Naturalist in the Transvaal,’ p. 211. Datta Torre, 

1893, ‘Cat. Hym.,’ VII, p. 11. H. Srape~mann, 1893, Mitth. Deutsch. Schutzgeb., 
VI, p. 217. Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 17 (8); ibid., Bull. p. 
Ixxiii, fig. (9); 1895, Ann. Mus. Civ. Genova, XXXV, p. 177 (8); 1895, Zool. 
Jahrb. Abt. Syst., VIII, pp. 707, 708, and 714, figs. C-E (8, @). WaAsMANN, 
1897, Deutsch. Ent. Zeitschr., p. 278; 1898, Wien. Ent. Zeitg., XVII, p. 103. H. 

Bravuns, ibid., p. 226. Wasmann, 1899, Deutsch. Ent. Zeitschr., pp. 174 and 175; 
1900, Zool. Jahrb. Abt. Syst., XIV, pp. 266, 268, and 274. Emery, 1901, Mem. Accad. 
Se. Bologna, (5) IX, pp. 416 and 428 (8). H. Brauns, 1901, Zeitschr. f. Hym. u. 
Dipt., I, p.16(@). Brenan, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 61. WasMAnn, 

1904, Zool. Jahrb. Abt. Syst., Suppl. VII, p. 676. Brvauam, 1906, Trans. Ent. Soc. 3 

London, Proc., p. xxvi. Forex, 1907, Mitt. Naturh. Mus. Hamburg, XXTV, p. 14 
(@). Mayr, 1907, in Sjéstedt, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 7 (8). | 
Drxey anp LonastaFF, 1907, Trans. Ent. Soc. London, pp. 334 and 376 (@). i 
Emery, 1910, ‘Gen. Insect., Doryline,’ p. 10 (8, o@). Foret, in Schultze, 1910, | 

‘Forschungsreise in Siidafrika,’ IV, p. 4 (8, co); 1913, Rev. Zool. Afr., II, p. 311 

(8). Bequaert, ibid., p. 423. Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., 
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(8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidae,’ p. 61 (9); 
oll. Lab. Zool. me ag Portici, VIII, p. 332 (8). H. Scumrrz, 1914, Zool. 

Or , (1913), Proe., p. exxii. ARNOLD, 1915, Ann. South African Mus. XIV, p. 

8, 9, @), Pl. 1y, figs. 33, 33a, 33b, 34, and 34a. Wasmann, 1916, Ent. 
itsch. Ent. Mus. Berlin, V, p. 136; 1917, Zeitschr. Wiss. Zool., CX VII, pp. 

a helvola Lixn-evs, 1764, ‘Mus. Ludov. Ulric.,’ p. 412 (@). 
" la helvola Linnxvs, 1767, ‘Syst. Nat.,’ Ed. 12, I, 2, p. 967 (@). Pu. L. 
~ ron 1775, ‘ Vollst. Natursyst.,’ V, p. 920 (@*). Fasricrus, 1787, 

sa Insect.,’ I, p. 313 (7). Gaetin, 1790, in Linneus, ‘Syst. Nat.,’ Ed. 13, I, 

>. 2807 (*). Curist, 1791, ‘Naturg. d. Insect.,’ p. 151 (*). 
OT  cercher Linance, 1817, ‘Hist. Nat. Anim. s. Vertébr.,’ IV, p. 101 (#); 
5, ibid., 2e éd., IV, p. 316 (). 

dilla (Dorylus) helwolus BLaNcuarp, in Cuvier, 1849, ‘Régne Animal,’ Ed. 
t.. Il, Pl. exvint, fig. 1 (@). 
phlopone punctata F. Surrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 112 (8). 
1861, Berlin. Ent. Zeitschr., V, p. 45; 1863, ‘Verzeich. Formicid.,’ p. 20. 
ge Sing ‘Reise Novara, Zool.,’ Il, Formicide, p. 74. W. F. Kirsy, 1884, Ann. 

g. Nat. Hist., (5) XIII, p. 406 (8). 
Sapenierens arenes Roaer, 1859, Berlin. Ent. Zeitschr., III, p. 248 (8),. Pl. 

7 5. 3. Mayr, 1861, ‘Europ. Formicid.,’ p. 53 (9). Rouza, 1863, ‘Verzeich. 
rmicid.,’ p. 20. Ern. Anpré, 1874, Rev. Mag. Zool., (3) II, p. 187 (9). Emery, 
Stettin. Ent. Zeitg., XXXVI, p. 72 (8). 

Typlopone punctata Mayr, ibid., p. 457. 
__ Dorylus planifrons Mayr, 1865, ‘Reise Novara, Zool.,’ II, Formicide, p. 74 (*), 

mm, fig. 21. 
 Dorylus punctatus Erx. Anvré, 1882, ‘Spec. Hym. Europ. Algérie,’ hein p. 251 

lable 5. 
| Nataget Cape of Good Hope. 
me Bismarckburg (Bittner). Sovurwern Niceria: Agege (Lamborn). 
Te Cone: Elisabethville (J. Bequaert). Sournern Ruopesia: common (G. 

_ Arnold). Transvaat: Barberton (Rendall); Pretoria (Wichgraf; F. Silvestri; 
_ Distant); Makapan; Hebron (E. Simon). Orance Free Strate: Kroonstad (H. 

_ Brauns); Bloemfontein (E. Simon). Care Province: Cape Town (E. Simon; 
= Schonland; Wilms); Dunbrody; Blue Cliff (O'Neil); East London (Dixey and 

Longstaff); Port Elizabeth (H.. Brauns). Narav: (Kluckauf); Estcourt (I. 
_ TrigArdh); Port Natal (Schultze); Durban (Wilms; Hahn); Ladysmith (Dixey 

% ‘and Longstaff). Nyasatanp: Zomba; Fort Johnston (Rendall). German East 

_ Arrica: Mombo, Usambara; Kibonoto, Mt. Kilimanjaro (Sjéstedt). Brrrisn East 
Arnica: Kenia Region, between the Nyeri and Amboni Rivers, 1800 m. 
_(Alluaud and Jeannel). Asyssinia: Arussi Galla, Ganale Gudda (V. Bottego). 
—s«41y. “Var. impressus Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 127 (2, 8). 

Type ‘locality: Alen, Spanisu Guinea (Tessmann). 
12. Dorylus lobatus Sanrscu, 1919, Rev. Zool. Afr, VI, p. 244 (co). 
Type locality: Lukolela, Betcian Conoo (Christy). 

Betoian Conco: Kabinda (Schwetz). 
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13. Dorylus mandibularis Mayr, 1896, Ent. Tidskr., XVII, p. 228 (#). 
Sséstept, 1904, ‘I Viistafrikas Urskogar,’ p. 157, footnote. Emery, 1910, ‘Gen. 
Insect., Doryline,’ p. 10 (<*). 

Type locality: Cameroon (Sjéstedt). 

13;. Var. pulchellus Sanrscu1, 1920, Ann. Soc. Ent. France, LXX XVIII, 

(1919), p. 361 ().°* 

Type locality: Dimbroko, Ivory Coast (Le Moult). 

14. Dorylus mestus (Emery) Fore, 1909, Ann. Soc. Ent. Belgique, LIM, 
p. 71 (co). Emery, 1910, ‘Gen. Insect., Dorylinz,’ p. 10 (co). Foret, 1913, Ann. 
Soc. Ent. Belgique, LVII, p. 348 (o). Srirz, 1916, ‘Ergebn. Zweit. Deutsch. 
Zentr. Afr. Exp. 1910-11,’ I, p. 374 (*). See p. 43. 

Dorylus affinis var. maestus Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 708 
and 720 (). Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 53 (@). 

Type locality: Congo. 

Beiatan Conoco: Sankuru (Luja); Lukula (Daniel); Stanleyville (Lang and 
Chapin); Kimuenza (Schultze). 

14;. Var. claripennis Sanrscui, 1919, Rev. Zool. Afr., VI, p. 243 (?). 
Type locality: Lower Kasai, Betaian Conco (Vanderyst). 

149. Var. morio Santscut, 1919, Rev. Zool. Afr., VI, p. 243 (*). 

Dorylus mestus Santscut, 1910, Rev. Suisse Zool., XVIII, pp. 737 and 741, 
figs. 1b and 3 (*). 

Type locality: Madingu, Frencn Conco (Zimmermann). 

14a. Subsp. schereri Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 254 (@*). 
Dorylus mestus var. schereri Santscut, 1919, Rev. Zool. Afr., VI, p. er 
Type locality: Lrperta (Scherer). 

Ivory Coast: Dimbroko. 

15. Dorylus politus Emery, 1901, Mem. Accad. Sc. Bologna, (5) IX, pp. 
416, 426, and 428 (8), Pl. 1, figs. 14-17; 1910, ‘Gen. Insect., Dorylinz,’ p. 10 (8). 
Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 348 (8); 1913, Rev. Suisse Zool., 

XXI, p. 668 (8). 
Type locality: Cameroon (Conradt). 

Beioian Congo: Mayombe (de Briey). CAMEROON: Johann-Albrechtshohe 
(Conradt). 

16. Dorylus spininodis Emery, 1901, Mem. Accad. Sc. Bologna, (5) IX, 

pp. 426 and 428 (8), Pl. 1, figs. 18-21. Sanrscu1, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 352 (8). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 10 (8). 
Santscut, 1910, Rev. Suisse Zool., XVIII, p. 747 (8); 1914, Boll. Lab. Zool. Gen. 
Agrar. Portici, VIII, p. 332 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicidae,’ p. 60 (8). 

Type locality: Cameroon (Conradt). 
Cameroon: Victoria (F. Silvestri). Nicerta: Benin; Olokemeji (PF. Silvestri). 

Frencu Conoco: Brazzaville (A. Weiss). UGanpa: Toro Province near Fort Portal 

(C. Alluaud). 
léa. Subsp. longiceps Vieumeyer, 1914, Arch. f. Naturg., LXXIX, Abt. A, 

Heft 12, (1913), p. 26, fig. 1 (8). 
Type locality: Manow, Langenburg, German East Arrica. 
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“wig ‘Dorylus stadelmanni Exery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 
and 722, figs. N and M (@). Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 

EmeRY, 1910, ‘Gen. Insect., Doryline,’ p. 10 (). 

locality Conco. 
ww Arnica: Terwidja (von Erlanger). 

enibided Riens; 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 708 

St come Insect., Doryline,’ p. 10 (<*). See p. 43. 

Subgenus 2. Anomma SHucKARD 

yma Suuckarp, 1840, Ann. Nat. Hist., V, p. 326. 
yl ibe: Anomma Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 701 and 

0, , ‘Gen. Insect., Dorylinz,’ p. 10. 
jomy) ie Ticnawe, 1852, Verh. Naturf. Ges. Basel, X, p. 175. 
(part) Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 274. 

: Anomma burmeisteri Shuckard, 1840=Dorylus nigricans Illiger 

a (Anomma) emeryi Mave, 1896, Ent. Tidskr., XVII, p. 225 
Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 462; 1901, Mem. wr Se. 

logna. (6) 1X, p. 428 (8); 1910, ‘Gen. Insect., Doryline,’ p.11 (8). Srrrz, 1910, 

tt ‘Zool. Mus. Berlin, V, p. 127 (8). Sasrrecnt, 1912, Ann. Soc. Ent. Belgique, 
+E . 154, figs. A? and Bg (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

(8). Forex, 1916, Rev. Suisse Zool., XXIV, p. 402 (8). 
Dorylus emeryi Ss6stEvt, 1904, ‘I Vastafrikas Urskogar,’ p. 157, footnote. 

locality: Cameroon (Sjéstedt; Conradt). 
p Coast: Aburi (F. Silvestri). Cameroon: Mundame (Conradt). Briaran 

‘ »: (Kohl). 
Ex: Pag Var. pulsi Foret, 1904, Ann. Soc. Ent. Belgique, XLVIII, p. 170 (8). 

RY, 1910, ‘Gen. Insect., Dorylinw,’ p. 11 (9). Santscnt, 1912, Ann. Soc. Ent. 
leiqu: e, LVI, p. 154 (8). 
1 » locality: West Africa. 
“20a. Subsp. opacus Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 58 (8). 

meRY, 1910, ‘Gen. Insect., Dorylinw,’ p. 11 (8). Foret, 1911, Rev. Suisse Zool., 
X, p. 452 (*); 1913, Ann. Soc. Ent. Ditiives. LVII, p. 348 (8). See p. 43. 
Dorylus (Anomma) opacus Santscut, 1912, Ann. Soc. Ent. Belgique, LVI, pp. 

‘14 and 157, figs. AS, B3, and B10 (8, &). Fore, 1916; Rev. Suisse Zool., XXIV, 

- ‘Derylus (Anomma) emeryi var. opaca Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, 

p. 127 (2, 9). 
‘Type locality: Sescdelt Casini: tai picdidasdlk Ot Midis tonimbciaht (Solon). 

_-—sBBrtatan Conoo: (Kohl); Mayombe (de Briey); Medje; Ngayu (Lang and 
Chapin). Cameroon: Mundame (Conradt), Fernanvo Po: (Conradt), Frencu 
Conao: Gaboon (F. Faure). 
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21. Dorylus (Anomma) funereus Emery, 1910, ‘Gen. Insect., Dorylinee,’ 
p. 11 (co). Foret, 1916, Rev. Suisse Zool., XXIV, p. 402 (c"). See p. 44, 

Dorylus (Anomma) nigricans var. Sunttus Emery, 1895, Zool. Jahrb. Abt. 
Syst., VIII, pp. 708 and 712 (c*); 1899, Ann. Soc. Ent. Belgique, XLII, p. 461. 

Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 70 (c*); 1913, Rev. Zool. Afr., II, 
p. 311 (c"); 1913, Rev. Suisse Zool., XXI, p. 667 (c*); 1913, Ann. Soe. Ent. Belgi- ~ 
que, LVII, p. 348 (¢*). 

Type locality: Goin Coast. 
Beiaian Conoco: Sankuru; Kondué (Luja); Lukula (Daniel); Medje; Stan- 

leyville; Bolobo to Lukolela (Lang and Chapin). Cameroon: (Conradt). 
22. Dorylus (Anomma) gerstiickeri Emery, 1895, Zool. Jahrb. Abt, Syst., 

VIII, pp. 707 and 713 (8), Pl. xvu, fig. 11. 
Anomma gersteckeri Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 462 (8). 
Dorylus (Anomma) gerstzeckeri Emery, 1901, Mem. Acead. Se. Bologna, (5) TX, 

pp. 416, 427, and 428 (8), Pl. 1, fig. 22; 1910, ‘Gen. Insect., Doryline,’ p. 11 (9); 
Santscut, 1914, Boll. Lab. Zool, Gen. Agrar. Portici, VIII, p. 332 (8). 

Dorylus (Anomma) gerstekeri Santscut, 1912, Ann. Soc. Ent. Belgique, LVI, 
p. 154 (8). 

Type locality: Akra, Gotp Coast. 
Gop Coast: Aburi (F. Silvestri). Cameroon: (Conradt). 

22a. Subsp. quadratus Santscui, 1913, Ann. Soc. Ent. Belgique, LVI, p. 430 

(2). 
Type locality: Manow, GerMANn East AFRIca. 

23. Dorylus (Anomma) kohli Wasmann, 1904, Zool. Jahrb. Abt. Syst., 
Suppl. VII, pp. 669 and 675 (8). Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, 
(1909), p. 352 (8). Emery, 1910, ‘Gen. Insect., Dorylinz,’ p. 11 (8). Forex, 1911, 
Sitzb. Bayer. Akad. Wiss., p. 254 (8). Sanrscut, 1912, Ann. Soc. Ent. Belgique, 
LVI, p. 154, fig. C1 (8). Wasmann, 1916, Ent. Mitt. Deutsch. Ent. Mus. Berlin, 
V, pp. 105 and 147; 1917, Zeitschr. Wiss. Zool., CX VII, pp. 290 and 322. See p. 44. 

Anomma kohli H. Scumrrz, 1914, Zool. Jahrb. Abt. Syst., XXXVII, pp. 515 and 
540, footnote; 1915, Deutsch. Ent. Zeitschr., p. 487. Wasmann, 1915, Ent. Mitt. 

Deutsch. Ent. Mus. Berlin, IV, p. 204. 
Type locality: Stanleyville, BeLatan Conco (Kohl). 

Nigerta: Old Calabar (Bates). Frencn Conco: Brazzaville (A. Weiss). 

Beiaian Conco: Akenge; Niangara; Avakubi (Lang and Chapin); St. Gabriel 
(Kohl). 

23;. Var. chapini Wm. M. WHeeter. See p. 45 (8). 
Type locality: Stanleyville, Betaian Conco (Lang and Chapin). 

232. Var. congolensis Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 
p. 352, fig. 1 (8); 1912, Ann. Soc. Ent. Belgique, LVI, pp. 154 and 158, figs. Aé, 

B11, and C2 (8). See p. 45. 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 

Frencu Conco: N’Douna (A. Weiss). Breta1an Conco: Leopoldville (Lang 
and Chapin); Thysville (J. Bequaert). 

233. Var. frenisyi Forex, 1916, Rev. Suisse Zool., XXIV, p. 402 (8). 
Type locality: Beic1an Conco (Kohl). 

234. Var. langi Wm. M. Wueewer. See p. 45 (8). 
Type locality: Malela, BeLa1an Conco (Lang and Chapin). 
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; 1912, Ann. 

nem. Cunala; Bancums Gi. Cruchet). 
Dorylus ee mayri a 1912, Ann. Soc. Ent. Belgique, 

ees (anorania) nigricans ILuicer. Emery, 1895, Zool. Jahrb. Abt. 
pp. 706, 708, and 710 (8, <*), Pl. x1v, figs. la-g. Mayr, 1896, Ent. 

son each 225 (8, @). Emery, 001, Mem. Acead. Se. Bologna, (5) IX, PP. 

“XXIV, p. 15 (*); 1909, en Soa. Ent. alles: LIII, mh 51 (¢). 
1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 352 (<7). Foren, 1910, 

oe -shadey XXIX, p. 248 (8). Emery, 1910, ‘Gen. Insect, Doryline,’ 

Zentr. Afr. Exp. (1907-08),’ Il, p. 375 (9). ” Boma, 1911, Bull. 

. Se. Nat., (5) XLVII, p. 362 (8); 1912, Mitt. Naturh. Mus. Hamburg, 
att pin, Pl., figs. 1, 3a, 4a, and 6-8 (8, 9). Sanrscut, 1912, Ann. Soc. Ent. 
Belgique, LVI, p. 156 (8). Fore, 1913, ibid., LVI, p. 348 (8); 1913, Rev. Zool. 

r., HI, p. 311 (c). Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 
28); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 62 (<). 

Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 216 (@). 
. Dorylus nigricans I.11GER, 1802, Mag. f. Insectenk., I, p. 188 (). Fasricivs, 

‘Syst. Piez.,’ p. 427 (@). Jurte, 1807, ‘Nouv. Méth. Class. Hym.,’ p. 281° 
3 (a Larremie, 1809, ‘Gen. Crust. Ins.,’ IV, p. 124(@). | Suuckanp, 1840, Ann. 

: ., V, p. 271 (@). Westwoop, 1842, ‘Arcana Ent.,’ I, p. 79 (@*). Guérin, 
in Lefebvre, 1848, ‘Voy. Abyssinie,’ IV, Zool., pt. 6, p. 353. F. SmrrH, 1859, ‘Cat. 
Hym. Brit. Mus.,’ VII, p. 2 (7), Pl. 1, fig. 7. Rocsn, 1863, ‘ Verzeich. Formicid.,’ p. 
41. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 408. Ganetacam, 
1871, Arch. f. Naturg., XX XVII, 1, p. 355; 1873, in ‘v. d. Decken’s Reisen in Ost- 
Afrika, Gliederthiere,’ p. 357 (7). Rrrsema, 1874, Tijdschr. v. Ent., XVII, p. 182 

"). Ewery, 1892, Ann. Soc. Ent. France, LXI, Bull., p. liv; 1892, ibid., XL, 

(1891), p. 555. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 12. H. Grapezacann, 
_ 1893, Mitth. Deutsch. Schutzgeb., VI, p. 217. Ern. Anpré, 1895, Rev. d’Ent. 
Caen, XIV, p. 5 (*). H. Srapetmann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 
42. Mayr, in Jagerskiéld, 1903, ‘Exped., IX, Formicid.,’ p. 1 (c*). F.C. Weit- 
MAN, 1908, Ent. News, XIX, p. 226. Zavarrant, 1909, ‘Il Ruwenzori, Parte Scien- 
tif.,’ I, p. 212 (8). Brvenam, 1909, Trans. Zool. Soc. London, XIX, p. 180. Br- 

_ QuaERT, 1913, Rev. Zool. Afr., II, p. 423. Lamporn, 1914, Trans. Ent. Soc. London, 
_ (1913), Proe., p. exxiii; 1914, ibid., (1914),Proc., p. vi. G. D. H. Carpenter, 1915, 
¥ ‘ibid., (1914), Proe., p. evii. 
ae ? Dorylus sp. Waternovuse, 1907, Trans. Ent. Soc. London, Proc., p. vi, figs. 

(4, 9). 
3 ? Dorylus nigritarsis E. Stnanv, 1911, Jahrb. Nassau. Ver. Naturk. Wiesbaden, 
' LXIV, p. 118( 9). 

Type locality: Srerra Leone. 
¥ Lierta: (Kieselbach). Frencn Gutnea: Konakry (F. Silvestri). Ivory 
_ Coast: Assinie (C. Alluaud). Nigeria: Moor Plantation near Ibadan; Agege 
_ (Lamborn). Cameroon: (Sjéstedt); Mowange (C. Feldmann); Jabassi (Riggen- 
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bach); Yaunde (Scheunemann); Bipindi (Zenker); Bibundi (Tessmann); Mukonje 
Farm (R. Rohde). Spanish Guinea: Alen (Tessmann). Frenca Congo: Brazza- 

ville (A. Weiss). Porruauese Conco: Landana. Breio1an Conco: Elisabethville, 
Katanga (J. Bequaert); Congo da Lemba (R. Mayné); Kitobola (Rovere); May- 
ombe (de Briey; Cabra); Chikai (Cabra); Zambi (don Lopez); northwestern shore 
of Lake Tanganyika (Grauer). Nyasavanp: Madona, Nyamyas (Montgomery). 
German East Arrica: Amani (Zimmer); Tanga (H. Prell). Zanzrmar: (Stuhl- 

mann). British East Arrica: Bura Mts. (v. d. Decken). UGanpa: M’Bale (C. 
Alluaud); Bihunga (Duke of Abruzzi); Mubuku Valley, eastern slopes of Mt. 
Ruwenzori, 5000-7000 ft. (Woosnam); Bugalla Island; Damba Island (G. D. H. 

Carpenter). WeresTern Apyssrnta: (Ilg). ANnGio-Ecyptian Supan: Renk (I 
Tragirdh). 

25a. Subsp. arcens (Westwoop) Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, 
pp. 706 and 710 (8); 1910, ‘Gen. Insect., Doryline,’ p. 12 (8). Santsent, 1912, 

Ann. Soc. Ent. Belgique, LVI, pp. 157 and 160, figs. A? and B4 (8); 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 332 (@, 8). Srrrz, 1916, ‘Ergebn. Zweit. 
Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 373 (8). See p. 46. 

Anomma arcens Westwoop, 1847, Trans. Ent. Soc. London, V, p. 17 (8), Pl. 
1, figs. 3. and 3a-f. Savaae, 1849, Proc. Acad. Nat. Sci. Philadelphia, IV, p. 196 (8). 
F. Smrra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 114, Pl. vin, fig. 3. Roger, 1861, 
Berlin. Ent. Zeitschr., V, p. 46 (8); 1863, ‘Verzeich. Formicid.,’ p. 20. Mayr, 1863, 
Verh. Zool. Bot. Ges. Wien, XIII, p. 394. Perkins, 1869, American Naturalist, 
III, pp. 360-364 (8). Esery, 1892, Ann. Soc. Ent. France, LXI, Bull., p. liv. 

Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 8. M_ L. Sykes, 1900, Trans. Man- 

chester Microsc. Soc., XX, (1899), p. 89. 
Anomma burmeisteri subsp. arcens Emery, 1892, Ann. Soc. Ent. France, 

(1891), p. 554 (8). : 

Anomma pubescens Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 47 (8); 1863, 
‘Verzeich. Formicid.,’ p. 21. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 395. 

Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 711 (8). 
Dorylus (Anomma) nigricans subsp. burmeisteri var. arcens Santscut, 1910, 

Ann. Soc. Ent. France, LX XVIII, (1909), p. 352 (8). 
Type locality: Cape Palmas, Liserta (Savage). 
Sterra Leone: Kortright Hill (W. G. Clements). Ivory Coast: (Lohier); 

Assinie (C. Alluaud). Gotp Coast: Aburi (F. Silvestri). Frenen Conco: Fort 
Crampel (Schubotz); Brazzaville (A. Weiss); Gaboon. Brtcian Conco: Medje 

(Lang and Chapin). 
25b. Subsp. burmeisteri (Suuckarp) Emery, 1895, Zool. Jahrb. Abt. Syst., 

VIII, pp. 706 and 710-713, figs. A, B (8, o*). Wasmann, 1904, ibid., Suppl. VII, pp. 
671 and 675 (8). Sanrtscut, 1912, Ann. Soc. Ent. Belgique, LVI, p. 157, figs. A4, 

B12, and B16 (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 332 (8). See 
p. 46. 

Anomma burmeisteri SHuckarp, 1840, Ann. Nat. Hist., V, p. 326 (8). West- 

woop, 1840, Ann. Mag. Nat. Hist., VI, p. 88 (9), Pl. n, figs. 4 and 4a. F. Smrra, 
1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 114, Pl. vim, fig. 2. Roger, 1861, Berlin. Ent. 

Zeitschr., V, p. 46 (8); 1863, ‘Verzeich. Formicid.,’ p. 20. Mayr, 1863, Verh. Zool. — 
Bot. Ges. Wien, XIII, p. 395. Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. — 
554 (8). Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 9. Mayr, 1893, Jahrb. Ham- — 
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. Anst., X, 2, p. 200. Wasmann, 1894, ‘Verzeichn. Myrmecoph. rad 
rop.,’ p. 77. Ern. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 5 (8). 
Ent. Mitt. Deutsch. Ent. Mus. Berlin, V, p. 143; 1917, Zeitschr. oan 
p. 318. 

Dorylus tian burmeisteri Strrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 

p. 1910-11,’ I, p. 373 (8). 
locality: Srerra Leone (D. F. Morgan). 

mia. Nigeria: Ibadan (F. Silvestri). Frernanpo Po: on the Peak, 
0 m. (Schultze). Cameroon: Grand Batanga (G. Schwab). Frencu Conco: 
(Mocquerys). Beteian Conco: Duma; Libenge (Schubotz); Katala (J. 

); ores Lukolela to Basoko (Lang and Chapin). German East 
c (Stuhlmann). Zanzrpar: (Stuhlmann). 

eaaeeities Saxrecan, 1912, Ann. Soc. Ent. Belgique, LVI, pp. 157 
‘fig. Bi4 (8). F. Suvesrei, 1913, Boll. Lab. Zool. Gen. Agrar. Portici, 

>. 145. Sanrtscut, 1914, ibid., p. 332 (8). F. Smvesrrt, 1914, ‘Report Exped. 
a in Search Nat. Enem. Fruit Flies,’ p. 128. 

locality: Casamance (Claveau). 
“1 Guinea: Konakry; Kakoulima; Kindia (F. Silvestri). 

. Var. molestus (Gersrzcxer) Mayr, in Sjéstedt, 1907, ‘Exped. Kili- 
aro, Meru, etc.,’ II, 8, p.7 (8). Syésrepr, 1908, ibid., II, 8, p. 108. Sawrscut, 

n. Soc. Ent. Belgique, LVI, pp. 156 and 162, figs. A5 and B15 (8); 1914, 
uaud et Jeannel Afr. Orient., Formicidae,’ p. 62 (8). 
mma molesta GERSTEZCKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 262 (8). 

, 1861, Berlin. Ent. Zeitschr., V, p. 47. Gerstxcker, in Peters, 1862, ‘Reise n. 
79 .’ Zool., V, p. 302 (8), Pl. xxxu, fig. 2. Roger, 1863, ‘Verzeich. 

Re. ‘a1. Mars, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 395. Ger- 

sracker, 1871, Arch. f. Naturg., XXXVII, 1, p. 355; 1873, in ‘v. d. Decken’s 

iser en in Ost Afrika, Gliederthiere,’ p. 347 (8). Emery, 1887, Bull. Soc. Ent. 
, XIX, p. 348, footnote. _ Wasmann, 1915, Ent. Mitt. Deutsch. Ent. Mus. 

n, IV, pp. 30 and 290. 

— 1881, Ann. Mus. Civ. Genova, XVI, p. 271, figs. 

> 554 (8). ea 1893, ‘Cat. Hym.,” Vu, p. 9. 
mr (Anomma) nigricans var. molestus Emery, 1895, Zool. Jahrb. Abt. 

VIII, p. 710 (8); 1901, Mem. Accad. Se. Bologna, (5) LX, p. 416 (8). Was- 
_ MANN, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, pp. 671-673 and 675 (8). Zavarrart, 

7, Boll. Mus. Zool. Anat. Comp. Torino, XXII, No. 550, p. 2 (8). Emery, 1910, 
gen. Insect., Dorylinw,’ p. 12. Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 

. (1907-08),’ ITI, p. 575 (8, @). Sanrscnt, 1912, Ann. Soc. Ent. Belgique, 
NV) re. 162 (8). SwynnerTon, 1916, Trans. Ent. Soc. London, (1915), pp. 317- 

2 ) 
a — Dorylus (Anomma) nigricans subsp. molesta Emery, 1912, Annuar. Mus. Zool. 

| Univ. Napoli, N. 8., III, No. 26, p. 1 (2, 8). 
ee antinorii Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 275, figs. 
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Dorylus (Alaopone) antinorii Emery, 1895, Zool. Jahrb: Abt. Syst., VIII, PP. 

707 and 736 (9). 

Type locality: Tete, Portuguese East Arrica (Peters). 

Benoueta: (J. Cruchet). Portuguese East Arrica: Mts. of Mapeitialle'<h 
the Zambesi R. (Luja). Ruopesta: Kazungula (Jall4); Mt. Chirinda (Swynner- 

ton); Luapula River (Elena d'Aosta). German East Arrica: Ruanda (Elena 
d'Aosta); Mt. Karisimbi; southern Mpororo; Isalinio (Schubotz); Usambara 

(Vosseler); New Moschi, Mt. Kilimanjaro, 800 m.; Kilema, 1400-1500 m. (Alluaud 
and Jeannel); Kibonoto, Mt. Kilimanjaro; Mt. Meru, 3000 m. (Sjéstedt). Uaganpa: 

Unyoro Province, Lake Albert Region, Waki River; Mt. Ruwenzori, eastern slope, 
1600 m. (C. Alluaud). Brrrtsu East Arrica: Mt. Kenia, 2400-2800 m.; Bura Mts., 
Wa-Taita Province (v. d. Decken; C. Alluaud); Mombasa, Freretown; Naivasha, 

Rift Valley (Alluaud and Jeannel). Apyssin1a: Let Marefia, Schoa (Antinori). 

25b3. Var. ornatus Santscut, 1912, Ann. Soc. Ent. Belgique, LVI, pp. 157 
and 161 (8). 

Type locality: Cameroon. 

25b4. Var. pallidus Sanrscut, 1912, Ann. Soc. Ent. Belgique, LVI, pp. 157 
and 160, fig. Bi (8). 

Type locality: Cameroon. 

256s. Var. rubellus (Savage) Santscur, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 352 (8); 1912, Ann. Soc. Ent. Belgique, LVI, p. 157, fig. B2 
(Q). See p. 47. 

Anomma: rubella Savace, 1849, Proc. Acad. Nat. Sci. Philadelphia, TV, p. 196 
(8). F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 199 (8). Roger, 1861, Berlin. 

Ent. Zeitschr., V, p. 47 (2); 1863, ‘Verzeich. Formicid.,’ p. 21. Mayr, 1863, Verh. 
Zool. Bot. Ges. Wien, XIII, p. 395. F. Smrrn, 1863, Trans. Ent. Soc. London, 

(3) I, p. 470 (8). 
Anomma pubescens Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 273. 

Anomma burmeisteri var. rubella Emery, 1892, Ann. Soc. Ent. France, LX, 
(1891), p. 554 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 9. Wasmann, 1904, 
Zool. Jahrb. Abt. Syst., Suppi. VII, pp. 672 and 675 (8); 1916, Ent. Mitt. Deutsch. 
Ent. Mus. Berlin, V, pp. 95, 96,97, 102, 104, 137, 140, and 146; 1917, Zeitschr. Wiss. 
Zool., CXVIU, pp. 271, 275, 298, 314, 319, and 321. 

Dorylus (Anomma) nigricans var. rubellus Emery, 1895, Zool. Jahrb. Abt. Syst., 

VIII, p. 710 (8); 1899, Ann. Soc. Ent. Belgique, XLIII, p. 462 (8). SsésTEp7, 
1908, ‘Exped. Kilimandjaro, Meru., etc.,’ II, 8, p. 111. Emery, 1910, ‘Gen. Insect., 
Doryline,’ p. 12. Forex, 1911, Rev. Zool. Afr., I, p. 275 (8). Sanntsent, ibid., p. 

206. Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 348 (8). 
Dorylus nigricans var. rubellus Ssésrevt, 1904, ‘I Vistafrikas Urskogar,’ p. sig 

footnote. 
Dorylus (Anomma) rubellus Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 

II, p. 77 (8). 
Anomma nigricans subsp. rubella WasMaANN, 1915, Ent. Mitt. Deutsch. Ent. 

Mus. Berlin, IV, p. 289. 
Type locality: Mpongwe District, Frencu Conco (Savage). 

Cameroon: Buea (German Deep Sea Exp.). Frenca Conco: Gaboon. 
Betotan Conoco: Lukula (Daniel); Mayombe (de Briey); St. Gabriel near so 

ville (H. Kohl); Boma (Lang and Chapin). Brenoveta: (J. Cruchet). 
MAN East Arrica: Mafia Island (Voeltzkow). 
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“25. . Subsp. piesiatinns Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 

461 (8); 1910, ‘Gen. Insect., Doryline,’ p. 12. Sanrtscu1, 1912, Ann. Soc. Ent. 
7 = : “Baek LVI, pp. 156 and 160, figs. A2, BS, and B17 (8). See p. 48. 
———séDorylus nigricans var. sjéstedti SsésTevr, 1904, ‘I Vistafrikas Urskogar,’ p. 157, 

footnote 1908, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 111. 
_ Anomma nigricans subsp. arcens Mayr, 1896, Ent. Tidskr., XVII, p. 225 (8) 

(nee Westwood). 
ss Anomma nigricans subsp. sjéstedti Wasmann, 1904, Zool. Jahrb. Abt. Syst., 
Suppl. VII, p. 672 (8). REICHENSPERGER, 1915, Ent. Mitt. Deutsch. Ent. Mus. 

vee, TV. p. 124. 
__ Dorylus (Anomma) nigricans subsp. sjéstedti Srrrz, 1910, Mitt. Zool. Mus. 
_ Berlin, V,p 128 (@, 8). Wasmann, 1912, Zool. Anzeiger, XX XIX, p. 473. 

_ Anomma sjéstedti WasMann, 1913, Ann. Rept. Smiths. Inst. for 1912, p. 471. 
__ BH Scunarz, 1914, Zool. Jahrb. Abt. Syst, XXXVIL, p. 540. Waswaxw, 1915, Ent. 

Mitt. Deutsch. Ent. Mus. Berlin, IV, pp. 31 and 32; 1916, ibid., V, pp. 96, 102, 107, 
142, and 145; 1917, Zeitschr. Wiss. Zool., CXVII, pp. 271, 298, 302, 314, 321, and 

_—- Anomma sjestedti H. Scumrrz, 1917, Zoolog. Meded. Mus. Leiden, III, p. 125. 
‘Type locality: Cameroon (Sjéstedt). 
_ Fernanvo Po: (Conradt). Cameroon: (Mansfeld; Zenker); Mundame (Con- 
radt); Molundu (Reichensperger); Victoria (German Deep Sea Exp.); Lolodorf; 
Grand Batanga (G. Schwab). Frencn Congo: Krebedje, southern Darbanda 
(Decorse). Betcian Conco: Faradje; Medje; Niangara (Lang and Chapin). 

_ 25. Var. rufescens (WasmMann) Emery, 1910, ‘Gen. Insect., Dorylinz,’ p. 12. 

: Anomma nigricans subsp. sjéstedti var. rufescens WASMANN, 1904, Zool. Jahrb. 

Abt. Syst., Suppl. VII, p. 673 (8). 
Dorylus (Anomma) nigricans subsp. burmeisteri var. rufescens SANTscut, 1912, 

Ann. Soc. Ent. Belgique, LVI, pp. 157 and 161, figs. A3, B6, and B18 (8); 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 332 (8). 

Dorylus (Anomma) nigricans subsp. rufescens Sanrscut, 1915, Ann. Soc. Ent. 
France, LX XXIV, p. 247, fig. 3 ( 9). 

 Dorylus (Anomma) nigricans subsp. rubescens Santscut, 1917, ibid, LXXXV, 
(1916), p. 278 (¢@). 

_ Anomma sjostedti var. rufescens WasMANN, 1915, Ent. Mitt. Deutsch. Ent. Mus. 

Berlin, IV, p. 32; 1916, ibid., V, p. 107; 1917, Zeitschr. Wiss. Zool., CX VII, p. 330. 

Type locality: Victoria, Cameroon (German Deep Sea Exp.; F. Silvestri). 
Cameroon: Yukaduma (Funck); Grand Batanga; Lolodorf (G. Schwab). 

Frencu Conoco: Samkita (F. Faure). 
25c.. Var. sjéstedti-wilverthi (WAsmann). 
Anomma sjéstedti var. sjéstedti-wilverthi WasMANN, 1916, Ent. Mitt. Deutsch. 

Ent. Mus. Berlin, V, pp. 136 and 146; 1917, Zeitschr. Wiss. Zool., CX VII, pp. 305 

and 321 (8). 
Type locality: Grand Batanga, CAMEROON (G. Schwab). 
26. Dorylus (Anomma) stanleyi Foret, 1909, Ann. Soc. Ent. Belgique, LIII, 

p. 52 (@). Emery, 1910, ‘Gen. Insect., Dorylinw,’ p. 12 (oc). Foren, 1912, Ent. 

Mitt. Deutsch. Ent. Mus. Berlin, I, p. 81 (c"). Sanrscut, 1914, ‘Voy. Alluaud et 

Jeannel Afr. Orient., Formicide,’ p. 63 (co). Forex, 1916, Rev. Suisse Zool., XXIV, 

p. 402 (7). 
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?Dorylus (Anomma) emeryi Fore, 1909, Ann. Soc. Ent. Belgique, LIII, p. 52 

(o*). 
Type locality: Katanga, Beraran Conco (Lemaire). 
Betaran Conco: (Kohl); Mawambi. British East Arnica: Molo, Mau 

Escarpment, 2420 m.; Wambogo, Wa-Kikuyu, 1750 m.; Mt. Kenia, eastern slope, 

1900-2000 m. (Alluaud and Jeannel). UGanpa: Unyoro Province, Lake Albert 
Region (C. Alluaud). 

27. Dorylus (Anomma) wilverthi Emery, 1899, Ann. Soc. Ent. Belgique, 
XLIII, p. 459, fig. (8); 1901, Mem. Accad. Se. Bologna, (5) IX, pp. 417 and 428 

(8), Pl. 1, figs. 23-25. Wasmann, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, p. 674. 
Emery, 1910, ‘Gen. Insect., Doryline,’ p. 12 (8, @). Forex, 1912, Mitt. Naturh. 
Mus. Hamburg, XXIX, p. 177 (8, @), Pl., figs. 2, 3b, 4b, 5, 9a, and 9b. See p. 48. 

Anomma wilverthi WasMann, 1900, Zool. Jahrb. Abt. Syst., XIV, pp. 257 and 
263 (8); 1904, ibid., Suppl. VII, pp. 660 and 671; 1911, ler Congr. Intern. Entom. 
Bruxelles (1910), II, Mém., pp. 227 and 229, Pl. xxv, fig. 23; 1913, Ann. Rept. 

Smiths. Inst. for 1912, pp. 469 and 471, Pl. vu, fig. 23; 1915, Ent. Mitt. Deutsch. Ent. 
Mus. Berlin, IV, pp. 30, 31, 33, 34, 204, and 289; 1916, ibid., V, pp. 94, 95, 97, 98, 101, 
104, 107, 108, 137, 140, 142, 143, and 146; 1917, Zeitschr. Wiss. Zool., CXVII, pp. 
262, 271, 275, 276, 282, 296, 313, 318, 319, 321, 330, and 353. 

Dorylus (Anomma) wilwerthi WasMANN, 1900, Zool. Jahrb. Abt. Syst., XIV, p. 
274. Foret, 1909, Ann. Soc. Ent. Belgique, LIII, pp. 51 and 70 (8, @). Santscut, 
1910, Ann. Soe. Ent. France, LX XVIII, (1909), p. 352 (8). Srrrz, 1910, Mitt. Zool. 
Mus. Berlin, V, p. 128 (2, 8). Santscn1, 1912, Ann. Soc. Ent. Belgique, LVI, p. 
155. Foren, 1913, Rev. Zool. Afr., II, p. 311 (c*); 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 348 (8); 1916, Rev. Suisse Zool., XXIV, p. 402 (c*). Srrrz, 1916, ‘Ergebn. 

Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 373 (8). 
Anomma nigricans Ern. ANpr&, 1900, Bull. Mus. Hist. Nat. Paris, VI, p. 365, 

4 figs. ( 2) (nec Illiger). 
Anomma wilwerthi WasMann, 1907, Atti Accad. Pontif. Nuov. Lincei, LX, 

Sess. 7, pp. 1-6. 
Type locality: Leopoldville, BeLtctan Conco (Wilwerth). 

Ivory Coast: Ouossou (Talbot). FRrencn Conoo: Brazzaville; Krebedje 

(A. Weiss). Betaian Conco: Umangi (Wilwerth); Iringui (Lindemann); Mobeka 
(Lothaire); Kimpoko (Bittner); Ganda Sundi (R. Mayné); Kondué; Sankuru 
(Luja); St. Gabriel (Kohl); Akenge; Medje; Faradje; Avakubi (Lang and Chapin); 

Kwesi to Kilo (Bayer); Beni (Borgerhoff); Kimuenza (Schultze); Duma (Schubotz). 

Subgenus 3. Typhlopone Wrestwoop 
Typhlopone Westwoop, 1840, ‘Introd. Class. Insects,’ II, p. 219. 
Dorylus subg. Typhlopone Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 701 

and 723; 1910, ‘Gen. Insect., Dorylinw,’ p. 12. 
Cosmaecetes SPrnoLa, 1853, Mem. Accad. Se. Torino, (2) XIII, p. 70. 

Subgenotype: Typhlopone fulvua Westwood, 1840. 
28. Dorylus (Typhlopone) fulvus (Wesrwoop) Emery, 1895, Zool. Jahrb. 

Abt. Syst., VIII, pp. 707, 709, and 723, figs. P, Q (8, o); 1899, Ann. Mus. Civ. 

Genova, XXXIX, p. 499 (8); 1901, Mem. Accad. Se. Bologna, (5) IX, pp. 416 
and 428 (8); 1910, ‘Gen. Insect., Doryline,’ p. 13. Srrrz, 1910, Mitt. Zool. Mus. F 

Berlin, V, p. 128 (8). ” 



_ Wheeler, Ants of the Belgian Congo 743 

ts 
£ Fle 

i" 

_-‘ Typhlopone fulva een: 1840, ‘Introd. Class. Insects,’ II, p. 219 (8); 
: 1840, Ann. Mag. Nat. Hist., VI, p. 87 (8), Pl. 1, figs. 1 and la-g. F. ae 1858, 

‘Cat. Hym. Brit. Mus.,’ VI, p. 110. Roger, 1861, Berlin. Ent. Zeitschr., V, p. 45; 
65 , ‘Verzeich. Formicid.,’ P. 20. 

__Labidus (Typhlopone) thwaitsii Sauckaro, ibid., p: 326 (8). 
_ Labidus (Typhlopone) spinole SuucKarn, ibid., p. 327 (8). 

Dorylus juvenculus Suvckarp, ibid., p. 318 (@). _WEstwoop, 1842, ono 
*I, p.80(@). Lwcas, 1846, ‘Explor. Se. Algérie,’ Zool., III, p. 299 (). 

Anpré, 1882, ‘Spec. Hym. Europ. Algérie,’ II, p. 254 (7), Pl. xv, figs. 10-12. oats 
1887, Bull. Soc. Ent. Italiana, XIX, p. 350; 1891, ‘Explor. Tunisie, Fourmis,’ p. 

@). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 11. Wasmann, 1899, Deutsch. 
Ent. Zeitschr., p. 175; 1900, Zool. Jahrb. Abt. Syst., XIV, p. 274. Brneam, 1903, 

_ Ann. Mag. Nat. Hist., (7) XII, p. 61 (c*). Wasmann, 1904, Zool. Jahrb. Abt. Syst., 

_ Suppl. VI, p. 676. 
- *Dorylus labiatus Suuckarp, 1840, Ann. Nat. Hist., V, p. 319 (). 

te shuckardi Westwoop, 1840, Ann. Mag. Nat. Hist., VI, p. 88 (8), 
Pl. o, fig. 2. F. Surrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 111. Roger, 1863, 
-‘Verseich. Formicid.,’ p. 20. 
tb SiaMlopone dahlbomii Westwoop, 1840, Ann. Mag. Nat. Hist., VI, p. 88 (8), 
"Ph ny, figs. 32-b. F. Sura, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 111. Rocer, 1863, 
_ ‘Verzeich. Formicid., p. 20. 
~ “Typhlopona oraniensis Lucas, 1846, ‘Explor. Sc. Algérie,’ Zool., IIT, p. 302 (8), 

~ Pi xv, fg 11 and 1la-g; 1853, Ann. Soc. Ent. France, (3) I, Bull., pp. xxxvii- 
_ swoxix (8). Ny .anper, 1856, Ann. Sc. Nat. Zool., (4) V, p. 76 (8), Pl. m1, figs. 24-26. 
ss Cosmaecetes homalinus Srinova, 1853, Mowe: Accad. Se. Torino, (2) XIII, 
* p71 (8). Emery, 1893, Boll. Mus. Zool. Anat. Comp. Torino, VIII, No. 163, p. 1. 
bare: oraniensis F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 112. 
‘Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 737 (8). Roger, 1863, ‘Verzeich. 

__ Formicid.,’ p. 20. Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 381, fig. (8). 
Bas Pascor, 1878, Trans. Ent. Soc. London, Proc., p. xxxviii. Ern. Anpr&, 1882, ‘Spec. 
| Hym. Europ. Algérie,’ I, Pl. 1, fig. 13 (8). Forex, 1885, Journ. Asiat. Soc. Bengal, 
LIV, p. 177 (8). 
 - Typhlopone homalina F. Surru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 111. 

a Roser, 1863, ‘Verzeich. Formicid.,’ p. 20. 
; _ Typhlopone spinole F. Surrs, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 111. Rocer, 

1863, ‘ Verzeich. Formicid.,’ p. 20. 

Typhlopone thwaitesi F. Sarru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p.111. Rocer, 
1863, ‘ Verzeich. Formicid.,’ p. 20. 

Typlopone spinolx Marz, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 457. 
Typlopone thwaitsi Mayn, ibid., p. 457. 
Typlopone dahlbomi Mayr, ibid., p. 457. 
Typlopone shuckardi Mayr, ibid., p. 457. 
Typlopone fulva Mayr, ibid., p. 457. 

Typlopone.oraniensis Mayr, ibid., p. 457. 
Typlopone homalina Mayr, ibid., p. 457. 
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Dorylus oraniensis Ern. ANpR&, 1882, ‘Spec. Hym. Europ. Algérie,’ II, p. 252 

(8), Pl. xv, figs. 1-4. 

Typhlopone clausii Josern, 1882, Berlin. Ent. Zeitschr., XXVI, p. 47 (8). 
Dorylus clausii Ern. Anprft, 1882, ‘Spec. Hym. Europ. Algérie,’ IL, p. 252 

(8), Pl. xv, fig. 6. 

Derylus fulvus Emery, 1895, Ann. Soc. Ent. France, LXIV, Bull., p. bxxiii, fig. 
(8, co); 1897, Ann. Mus. Civ. Genova, XXXVIII, p. 595 (8, @). H. SrapELMANn, 

1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 42. R. Gesrro, in Vanutelli and Citerni, 
1899, ‘Seconda Spedizione Bottego. L’Omo,’ p. 627, fig. 20 (8, @). F. Komu, 1907, 
Denkschr. Ak. Wiss. Wien, LXX1I, p. 281 (c"). Mayr, 1907, Sitzb. Ak. Wiss. Wien, 
math. naturw. Kl., CXVI, Abt. 1, p. 387. Zavararrt, 1909, ‘Il Ruwenzori, Parte 
Scientif.,’ I, p. 212 (@). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 
IV, p. 4(¢). Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 333 (@). 

Dorylus fulvus fulvus Emery, 1919, Ann. Soc. Ent. Belgique, LEX, p. 102. 
Type locality: unknown, “in saccharo detecta.”’ . 

SeneGamsia: Thiés (F. Silvestri). Cameroon: Mundame (Conradt). ANnGLo- 
Ecyptian Supan: Khartum (F. Werner); Sennar. Apyssry1a: Ogaden; Bela 
(Ruspoli); Lakes Bass Marle and Bass Narok (V. Bottego). SomaLmLanp: 

Lugh (Ruspoli). Zanzrar: (Stuhlmann). Sovurnern Arapta: Makalla (O. 
Simony). Srvar Penrysuta. Syria. Norra Arrica. Doubtful record: Pretoria, 
TRANSVAAL (Wichgraf). 

28a. Subsp. badius (Gersr#cker) Emery, 1910, ‘Gen. Insect., Dorylinz,’ 

p. 13. Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exped. (1907-08),’ ITI, p. 
375 (o"). Foret, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVII, p. 362 (); 1913, 
Ann. Soc. Ent. Belgique, LVII, pp. 111 (8, &) and 350 (co); 1913, Rev. Zool. 
Afr., II, p. 312 (co). Santscnt, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicidae,’ p. 63 (%, 8, %). Arnotp, 1915, Ann. South African Mus., XIV, p. 
125 (&, 8, o), Pl. rv, figs. 31, 31a, 32, 32a, and 32b. Emery, 1919, Ann. Soc. Ent. 
Belgique, LIX, p. 102. Wuerter, 1921, Proc. American Ac. Arts Sei. Boston, LVI, 
p. 303, fig. 5a (*). 

Dorylus badius Gerst#cKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 261 (co); 

in Peters, 1862, ‘Reise n. Mossambique,’ Zool., V, p. 499 (co), Pl. xxx, fig. 14. 
Rocer, 1863, ‘Verzeich. Formicid.,’ p. 41. Mayr, 1863, Verh. Zool. Bot. Ges. 

Wien, XIII, p. 408. Gerersracker, 1872, Stettin. Ent. Zeitg., XX XIII, p. 257 

(8, o). 
Dorylus juvenculus var. badius Emery, 1894, Mem. Accad. Se. Bologna, (5) IV 

p. 112 (@). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 4 (o). 

Dorylus (Typhlopone) fulvus var. badius Emery, 1895, Zool. Jahrb. Abt. Syst., 
VIL, pp. 709 and 724, figs. P and R (8). Mayr, in Sjéstedt, 1907, ‘Exped. Kili- 

mandjaro, Meru, etc.,’ II, 8, p. 8 (co). Foren, 1909, Ann. Soc. Ent. Belgique, LIII, 
p. 52 (7). j 

Type locality: Mozamspique (Peters). 

Gop Coast: Akra (Unger). BrtGian Conco: Kondué, Kasai (Luja); Lukula 

(Daniel); Kabambare (Flamand); Volcano region N. E. of Lake Kivu (Schubotz). 
Ruopesia: Bulawayo (G. Arnold). German Sournawest Arrica: Windhoek 
(Liibbert); Okahandja (Casper; Peters); Ontys (Langheld). BrcHvANALAND: 

between Severelela and Khakhea (L. Schultze). Care Province: Cape Town (Wilms). 
MozampBiqve: Inhambane (Fornasini). German East Arrica: Tanga; New 
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Moshi, Mt. Kilimanjaro (Alluaud and Jeannel); Kibonoto, Kilimanjaro and Masai 

Steppe (Sjéstedt). Brrrisu East Arrica: Mt. Kenia, Meranga; Fort Hall, Nairobi; 
= E _ Mombasa Island (Alluaud and Jeannel). Ucanpa: Unyoro Province near Hoima, 

-——s east of Lake Albert (C. Alluaud); Lake Victoria (Zimmer); Entebbe (Duke of 

28a;. Var. eurous Emery, 1919, Ann. Soc. Ent. Belgique, LIX, p. 102. 

se gaia fulvus subsp. euroa Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, 

= Tepe locality: Keren, ‘Barrama (F. Silvestri). 

Errrrea: Ghinda; Nefasit (F. Silvestri). 

28a2. Var. obscurior Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
YIM, p. 333 (21). Emery, 1919, Ann. Soc. Ent. Belgique, LIX, p. 102. See p. 49. 

Type locality: Konakry, Frencu Guinea (F. Silvestri). 

_ Beveran Conco: Vankerckhovenville; Faradje; Garamba; Batama; Stanley- 
___-yille (Lang and Chapin); Avakubi (Boyton). 

_  -—s« 286. Subsp. dentifrons Wasmann, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, 
__p. 674 (8). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 13 (8); 1915, Boll. Lab. 
Zool. Gen. Agrar. Portici, X, p. 5, fig. 1 (8); 1919, Ann. Soc. Ent. Belgique, LIX, p. 

102. 
 Dorylus fulvus var. stramineus Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 128 

(4, 8). 
_ Type locality: Sankuru, Betatan Conco (E. Luja). 

Cameroon: (Zenker). 

28c. Subsp. glabratus (Sauckarp) Emery, 1910, ‘Gen. Insect., Doryline,’ 

p 13(¢). 
Dorylus glabratus Suuckarp, 1840, Ann. Nat. Hist., V, p. 317 (c").. Westwoop, 

1842, ‘Arcana Ent.,’ I, p. 79 (c*). F. Smrru, 1859, ‘Cat. Hym. Brit. Mus.,’ VII, p. 
2(), Pl.1, fig. 8. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p.408. Raposz- 
KOwsky, 1876, Hor. Soc. Ent. Rossice, XII, p. 140. Datia Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 11. Mayr, 1893, Jahrb. Hamburg. Wiss, Anst., X, 2, p. 200 (*). 

Dorylus (Typhlopone) fulvus ? var. glabratus Emery, 1895, Zool. Jahrb. Abt. 

Syst., VIII, pp. 709 and 724. 

Type locality: Gamsta. 
Eeyrr. Zanzipar: (Stuhlmann). 

28d. Subsp. rhodesi# Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 111 

(8). Annoxp, 1915, Ann. South African Mus., XIV, p. 129 (8). Emery, 1915, Boll. 
Lab. Zool. Gen. Agrar. Portici, X, p. 5, fig. 1 (8); 1919, Ann. Soc. Ent. Belgique, 
LIX, p. 102. 

Dorylus (Typhlopone) fulous subsp. rhodesianus SANTscut, 1914, Boll. Lab. Zool. 

Gen. Agrar. Portici, VIII, p. 333 (8). 
Type locality: Bulawayo, Ruopesia (G. Arnold). 
TRANSVAAL: Pretoria (F. Silvestri). 

Subgenus 4. Rhogmus SuHuckarp 
Rhogmus Suvckarp, 1840, Ann. Nat. Hist., V, p. 323. 
Dorylus subg. Rhogmus Emery, 1895, Zool. Jahrb. Abt, Syst., VIII, pp. 702 and 

736; 1910, ‘Gen. Insect., Doryline,’ p. 13. 
Subgenotype: Rhogmus fimbriatus Shuckard, 1840. 
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29. Dorylus (Rhogmus) fimbriatus (Suuckarp) Emery, 1895, Zool. Jahrb. 
Abt. Syst., VIII, pp. 709 and 736, figs. AA and BB (8, @); 1899, Ann. Mus. Civ. 
Genova, XXXIX, p. 499 (co); 1901, Mem. Accad. Se. Bologna, (5) IX, pp. 416, 419, 
and 428 (8), Pl. 1, figs. 31-38. Forex, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, 

p. 47 (&*). H. Bravuns, 1903, Zeitschr. f. Hym. u. Dipt., II, pp. 294-298, fig. 

(9). Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ II, 8, p. 8 (@*). 
Foret, 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 15 (c"); 1909, Ann. Soc. Ent. 

Belgique, LIII, pp. 52 and 71 (c"). Emery, 1910, ’Gen. Insect., Dorylinz,’ p. 14 
(8, 9, &). Forex, 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 362 (). 
Santscui, 1911, Rev. Zool. Afr., I, p. 207 (8). Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. 
Zentr. Afr. Exp. (1907-08),’ III, p. 375 (co). Forex, 1912, Ent. Mitt. Deutsch. 
Ent. Mus. Berlin, I, p. 81 (@). Sanrscnt, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 333 (8, &@); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formici- 
dex,’ p. 65 (co). Arnop, 1915, Ann. South African Mus., XIV, p. 129 (2, 8, 2, @), 
Pl. 1v, figs. 36, 36a. Santscui, 1919, Rev. Zool. Afr., VI, p. 23 (*). 

Rhogmus fimbriatus SHuckarp, 1840, Ann. Nat. Hist., V, p. 325 (co). West- 

woop, 1842, ‘Arcana Ent.,’ I, p. 80 (@*). F. Smrru, 1859, ‘Cat. Hym. Brit. Mus.,’ 
VI, p.4(*), Pl.1, fig. 2. Roger, 1863, ‘Verzeich. Formicid.,’ p.42. Mayr, 1863, 

Verh. Zool. Bot. Ges. Wien, XIII, p. 453. Gersr#cKker, 1871, Arch. f. Naturg., 
XXXVII, 1, p. 355; 1873, in ‘v. d. Decken’s Reisen in Ostafrika, Gliederthiere,’ 
p. 347 (o"). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 8. Foret, 1904, Ann. Mus. 
Zool. Ae. Se. St. Pétersbourg, VIII, (1903), p. 369 (). 

Dorylus fimbriatus H. SrapELMANN, 1898, “Deutsch-Ost-Afrika,’ IV, Hym., 
p. 42. Mayr, in Jigerskiédld, 1903, ‘Exped., IX, Formicid.,’ p. 2 (8). Brvenam, 
1903, Ann. Mag. Nat. Hist., (7) XII, p. 61 (c*). Povuuron, in A. J. Hayes, 1905, 

‘The Source of the Blue Nile,’ p. 314 (@). 
Type locality: Gampta. 

Frencu Guinea: Konakry; Mamou (F. Silvestri). Goin Coast. CAmMERooN. 
Frencu Conco: Gaboon. Bretetan Conco: Sankuru (Luja); Katanga (Lemaire). 
BenGueva: Cucala (J. Cruchet). Sournern Ruopesia: Salisbury (G. Marshall). 

NyYASALAND: Fort Johnston (Rendall). German East Arrica: Mpororo; Marangu 
(Zimmer); Tanga, Caves of Kulumuzi (Alluaud); Kibonoto, Mt. Kilimanjaro, 
1000-1900 m. (Sjéstedt). Zanzrpar: (v.d. Decken). Brirish East Arrica: Molo, 

Mau Escarpment, 2400 m.; Wambogo, Wa-Kikuyu, 1750 m.; Nairobi; Mt. Kiuia, 

N’daika, 2200 m. (Alluaud and Jeannel). Uaanpa: Unyoro Provinee, east of Lake 
Albert (C. Alluaud). Ane io-Eaypt1an Supan: Kaka, White Nile (I. Trigfrdh); 

Lake Tsano (A. J. Hayes). SomaiLaNp. Apysstnta: Buditu to Dimé (V. Bottego); 
Adis-Abeba (Kachovskij). 

29,. Var. crampeli Sanrscut, 1919, Rev. Zool. Afr., VI, pp. 231 and 232 (@). 

Type locality: Fort Crampel, Frencu Coneo. 

29. Var. levipodex Santscui, 1919, Rev. Zool. Afr., VI, pp. 231 and 232 (<*). 
Type locality: Brirish East Arrica. 

29;. Var. poweri Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 217 (8). 
Type locality: Kimberley, Carpe Cotony (Power). 
30. Dorylus (Rhogmus) fuscipennis Emery, 1895, Zool. Jahrb. Abt. Syst., 

VIII, pp. 709 and 737, figs. CC and DD (<*); 1901, Mem. Accad. Se. Bologna, (5) 
IX, pp. 416 and 428 (8); 1910, ‘Gen. Insect., Dorylinw,’ p. 14 (@). Foret, 1910, 
Notes Leyden Mus., XXXI, p. 224, footnote (8); 1913, Ann. Soc. Ent. Belgique, 

LVII, p. 349 (8). Santscnt, 1919, Rev. Zool. Afr., VI, p. 231 (7). 
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Emery, 1892, Ann. Soc. Ent. Frane2, LX, (1891), p. 570 

_- (g#).-_Daxxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 8. 

288 (¢). 

_ Type locality: Wes1 Arrica. 
Haitifi. Gotp Coast: Aburi (Fisch). Frenca Conco: Ogowe (Mocquerys). 

__—s- 80;.-«~Var. lugubris Sanrscut, 1919, Rev. Zool. Afr., VI, p. 231 (@); 1919, 

eae, VIL, p. 91. 
__— Dorylus (Rhogmus) fimbriatus var. lugubris Santscut, 1919, ibid., VI, p. 232 (@*). 
____ Type locality: Aburi, Gop Coast (Fisch). 

_  —-—s« 30. :«=Var. marginiventris Sanrscui, 1919, Rev. Zool. Afr., VI, p. 231 (c); 

1919, ibid., VII, p. 91. 
— Dorylus (Rhogmus) fimbriatus var. marginiventris Santscut, 1919, ibid., VI, p. 

Type locality: Dimbroko, Ivory Coast (Le Moult). 
«81. +~Dorylus (Rhogmus) leo Santscut, 1919, Rey. Zool. Afr., VI, pp. 231 and 

282 (co). 
Type locality: Dimbroko, Ivory Coast. 

232. Dorylus (Rhogmus) ocellatus (Srivz). 
____ Dichthadia sp. Srrrz, 1909, Zool. Anzeiger, XXXV, p. 231, figs. 1-3 (9). 

- Wasmann, 1911, Rev. Zool. Afr., I, p. 113. 
Dichthadia ocellata Strtz, 1910, Mitt. Zool. Mus. Berlin, V, p. 128 ( 2). 

Type locality: Bipindi, Cameroon (Zenker). 
_-—s« 33.:~«Dorylus (Rhogmus) savagei Emery, 1895, Zool. Jahrb. Abt. Syst., 

_ VIII, pp. 709 and 738, figs. EE and FF (@). Foret, 1909, Ann. Soc. Ent. Belgique, 
LIT, p. 52 (@). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 14 (*). Foret, 1911, 

Rey. Zool. Afr., I, p. 275 (c"); 1913, Ann. Soc. Ent. Belgique, LVII, p. 348 (<*). 
_ Santscut, 1919, Rev. Zool. Afr., VI, p. 231 (7). 

Rhogmus fuscipennis Ern. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 5 (<7) (nec 
Emery). 

Type locality: Gaboon, Frencu Conco. 

Bevoran Conco: Lukula (Daniel); Mayombe (Deleval); Tshoa (Cabra). 
33,. Var. mucronatus Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 462 

(@); 1910, ‘Gen. Insect., Doryline,’ p. 14 (@). Sanrtscut, 1919, Rev. Zool. Afr., 
VI, p. 231 (). 

Dorylus (Rhogmus) savagei subsp. mucronatus Forev, 1901, Mitt. Naturh. Mus. 

Hamburg, XVIII, p. 47 (<<). 
Type locality: Lagos, Nigeria. 

Nigeria: Wari, Forcados River (Henry Fischer). 

34. Dorylus (Rhogmus) termitarius Wasmawnn, 1911, Rev. Zool. Afr., I, 
p.111 (8, @), Pl. 1, fig. 4. 

Type locality: Romée near Stanleyville, Beraran Conco (H. Kohl). 

Subgenus 5. Alaopone Emery 
Alaopone Emery (part), 1881, Ann. Mus. Civ. Genova, XVI, p. 274. 
Dorylus subg. Alaopone Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 702 and 

730; 1910, ‘Gen. Insect., Doryline,’ p. 14. 

Dorylus subg. Shuckardia (part) Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, 
pp. 703 and 740. 
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Subgenotype: Alaopone oberthiiri Emery, 1881 = Dorylus orientalis Westwood, 
1835. 

35. Dorylus (Alaopone) atriceps Suuckarp. Emery, 1910, ‘Gen. Insect., 
Dorylinew,’ p. 15 (c@*). Sanrscut, 1920, Ann. Soc. Ent. France, LXX XVIII, (1919), 
p. 362 (c"). See p. 51. 

Dorylus atriceps Savck arp, 1840, Ann. Nat. Hist., V, p. 323 (c"). Wesrwoop, — 
1842, ‘Arcana Ent.,’ I, p. 80 (@*). F. Smrrn, 1859, ‘Cat. Hym. Brit. Mus.,’ VII, p. 

4 (co), Pl.1, fig. 14. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 41. Mayr, 1863, Verh. 
Zool. Bot. Ges. Wien, XIII, p. 408. Raposzkowsky, 1881, Jorn. Sei. Ac. Lisboa, 

VIII, No. 31, p. 198. Ern. Anpré, 1886, ‘Spec. Hym. Europ. Algérie,’ II, p. 
840 (o). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 10. Ern. Anpré, 1895, Rev. 
d’Ent. Caen, XIV, p. 5 (*). 

Dorylus shuckardi Rirsema, 1874, Tijdschr. v. Ent., XVII, p. 182 (*). 

Dorylus ritsem# DaLua Torre, 1892, Wien. Ent. Zeitg., XI, p. 89 (*). 
Dorylus atriceps var. shuckardii Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 10. 
Dorylus (Shuckardia) atriceps Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, pp. 

710 and 740, figs. HH and GG (). Foret, 1909, Ann. Soc. Ent. Belgique, LIII, 
p. 53 (7). 

Type locality: Gambia River, Gams1a. 
SENEGAMBIA. GurINEA. Ivory Coast: Dimbroko (Le Moult). Frencn Conco: 

Ogowe (Mocquerys). Bretatan Coneo: Vivi; Chikai (Cabra); Faradje; Stanley- 
ville (Lang and Chapin). ANnGoia: (Welwitsch), Apyssmy1a. Tunis. 

35;. Var. katanensis Srirz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. 
(1907-08),’ IIT, p. 375 (@*). 

Type locality: Plain south of Lake Albert Edward, Beta1an Conao (Schubotz). 
35a. Subsp. ethiopicus Emery. Foret, 1907, Ann. Soc. Ent. Belgique, LI, 

p. 201 (8). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 15 (8, <7). 
Dorylus atriceps Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 381 (oc) (nec 

Shuckard). 

Dorylus (Shuckardia) atriceps subsp. xthiopicus Emery, 1895, Zool. Jahrb. Abt. 
Syst., VIII, pp. 710 and 741, figs. JJ and KK (). Sanrscut, 1907, Rev. Suisse 
Zool., XV, p. 327 (8). 

Type locality: Sudan. ; 

Erirrea: Anseba (Beccari). Tunis: Kairouan (F. Santschi). 

36. Dorylus (Alaopone) attenuatus Suuckarp. Emery, 1895, Zool. Jahrb. 
Abt. Syst., VIII, pp. 709 and 733, figs. X, Y (c”); 1910,‘ Gen. Insect., Dorylinw,’ p. 15 
(@). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 4 (co); 1913, 
Rev. Zool. Afr., II, p. 312 (cc). ARrnoip, 1915, (misspelled attenatus) Ann. 
South African Mus., XIV, p. 133 (*). 

Dorylus attenuatus SuHuckarp, 1840, Ann. Nat. Hist., V, p. 322 (@). West- 

woop, 1842, ‘Arcana Ent.,’ I, p. 80 (*). F. Smrrn, 1859, ‘Cat. Hym. Brit. Mus.,’ 

VII, p. 3 (co), Pl. 1, fig. 13. Roger, 1863, ‘Verzeich. Formicid.,’ p. 41. Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 408. Raposzkowsky, 1876, Hor. Soc. 

Ent. Rossicw, XII, p. 140. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 10. Brxenam, 
1903, Ann. Mag. Nat. Hist., (7) XII, p. 61 (). 

Type locality: Gambia River, Gamsta. 
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_ Berean Conco: Valley of the Lubumbashi (Buttgenbach). German Souts- 

sr Arnica: (Liibbert). BecuvanaLanp: Lobatsi, north of Mafeking (L. Schultze). 
pe Province: Cape of Good Hope. Transvaa: Pretoria (Distant). AByssrNtAa: 

‘Raffray). 
$6. Var. acuminatus Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 

African Mus., XTV, p. 133 (7). 
_ Type locality: Orance Free Stare. 

_ Geran East Arnica: Kibonoto, Mt. Kilimanjaro, 1000-1200 m. (Sjéstedt). 
36. Var. umbratipennis Forer, 1909, Ann. Soc. Ent. Belgique, LIII, p. 
52 (2). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 15 (@). 

< os locality: Nini (? oxpbably Vivi, Beteran Conco). 
2 36a. Subsp. latinodis Forer, 1919, Bull. Soc. Vaudoise Sc. Nat., (5) LII, 

“p.479(3). 
* Type locality: Stanleyville, BeLGcian Conco (H. Kohl). 
~ 87. Dorylus (Alaopone) buyssoni Santscur, 1910, Rev. Suisse Zool., XVIII, 

 p. 748, figs. 7a, b, d,ande(); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formniei- 

de,’ p. 65 (@). 
‘Type locality: Nairobi, Wa-Kikuyu, Bririsn East Arrica (C. Alluaud). 

_ Brrrisn East Arrica: Cheteni (Alluaud and Jeannel). 
_—s8%.-Var. conjugens Sanrscu, 1910, Rev. Suisse Zool., XVIII, p. 750, figs. 
_—s-« Fe aand f (*); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 65 (<”). 

‘Type locality: Mombasa, Athi Plains, Brrrish East Arrica (Fernique). 
_ Brerisu East Arrica: Mwatate, Wa-Taita Province (C. Alluaud). 

ieee 38. Dorylus (Alaopone) conradti Emery, 1895, Zool. Jahrb. Abt. Syst., 
. _ ‘VI, pp. 707 and 734, fig. Z (8, 2), Pl. xv1, figs. 1-4, and Pl. xvu, figs. 7-10; 1901, 

Mem. Acead. Sc. Bologna, (5) IX, p. 428 (8); 1910, ‘Gen. Insect., Doryline,’ p. 
15 (8, 9). Wasmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 136. 

ve ‘See p. 51 i 

_-——s«&S ype locality: Bismarckburg, Toco (Conradt). 
Cameroon: Soppo (v. Rothkirch). Betaran Conco: Niangara (Lang and 

Chapin). 
39. Dorylus (Alaopone) diadema Gerstecker. Emery, 1910, ‘Gen. 

__ Insect., Dorylinw,’ p. 15 (c*). Arnovp, 1915, Ann. South African Mus., XIV, p. 
«184 (oe). 
a Dorylus diadema GerstmcKker, 1858, Monatsb. Ak. Wiss. Berlin, p. 261 (<); 
im Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 500 (c*), Pl. xxx1, fig. 15. 
; Rocer, 1863, ‘ Verzeich. Formicid.,’ p. 41. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, 

XIII, p. 408. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 10. Forex, 1899, Ann. Soc. 
Ent. Belgique, XLIII, p. 309 (*). 

Dorylus (Shuckardia) diadema Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, 

pp. 710 and 742, figs. MM and LL (<7). 
Type locality: Tete, Mozamnique (Peters). 
39,. Var. fueciceps Emery, 1910, ‘Gen. Insect., Doryline,’ p. 15 (*). 
Dorylus (Shuckardia) diadema var. fusciceps Emery, 1899, Ann. Soc. Ent. 

Belgique, XLIII, p. 463 (<*). 
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Type locality: Lake Nyasa. 
Conao. 

39a. Subsp. arnoldi Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 216 
(o"). 

Type locality: Bulawayo, Raopesta (G. Arnold). 

40. Dorylus (Alaopone) distinctus Sanrscur, 1910, Rev. Suisse Zool., 
XVIII, p. 747, fig. 6 (@). 

Type locality: Frenca Gutngea (Marchand).  . 
41. Dorylus (Alaopone) montanus Sanrscui, 1910, Rev. Suisse Zool., XVIII, 

p. 750, fig. 8 (c*); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidae,’ p. 66 (8). 
Type locality: Kibosho, Mt. EEipanjaro,; 1400 m., Grnman East Arrica (C. 

Alluaud). 

German East Arrica: New Moschi, 800 m.; Kilema, 1440 m. (Alluaud and 
Jeannel). 

41,. Var. bondroiti Sanrscu1, 1912, Ann. Soe. Ent. Belgique, LVI, p. 162 
(o). ARNoxp, 1915, Ann. South African Mus., XIV, p. 135 (*). 

Dorylus (Alaopone) montanus subsp. bondroiti Sanrscut, 1915, Ann. Soc. Ent. | 
France, LX XXIV, p. 248 (7). 

Type locality: TRANSVAAL. 

Care Province: Steynsburg (Ellenberger). 

4Ja. Subsp. australis Sanrscut, 1919, Rev. Zool. Afr., VI, p. 231 (8). 
Dorylus (Alaopone) australis Sanrscut, 1920, Ann. Soc. Ent. France, LXXXVIII, 

(1919), p. 362 (8). 
Type locality: Majuba, Herschel District, Care Province (G. Arnold). 
41b. Subsp. brevis Santscur, 1919, Rev. Zool. Afr., VI, p. 245, fig. 1 (c*). 
Type locality: Wombali, BeLg1an Conco (Vanderyst). 

Ecitonini Forel 

Z£nictogiton Emery 

4nictogiton Emery, 1901, Bull. Soc. Ent. Italiana, XXXIII, p. 49; 1910, 
‘Gen. Insect., Doryline,’ p. 27. 

Genotype: Afnictogiton fossiceps Emery, 1901. 

1. nictogiton bequaerti Fore, 1913, Rev. Zool. Afr., II, p. 314 (@*). 
Type locality: Sankisia, BenGtan Coneo (J. Bequaert). 
2. HEnictogiton elongatus (Sanrtscui). 

Mnictogeton elongatus Santscut, 1919, Rev. Zool. Afr., VI, p. 246, fig. 2e (7). 
Type locality: Malela, Betetan Conco (Burgeon). ' 

2,. Var. attenuatus Sanrtscui, 1919, Rev. Zool. Afr., VI, p. 247, fig. 2b (7). 
Type locality: 300 km. south of Kindu, Betetan Conco (Burgeon). 
3. Mnictogiton emeryi Foret, 1913, Rev. Zool. Afr., II, p. 315 (#*). 
Tyre locality: Valley of the Lubumbashi, Betcran Conco (Buttgenbach). 
4. #nictogiton fossiceps Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, 

p. 49, figs. 3 and 4 (<<); 1910, ‘Gen. Insect., Dorylinw,’ p. 28 (7). 
Type locality: Congo. 

5. HEnictogiton sulcatus (Sanrscut). 
Ainictogeton sulcatus Santscut, 1919, Rev. Zool. Afr., VI, p. 247, fig. 2a (co). 
Type locality: Kataki, Betatan Conco (Gérard). 
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Znictus SuHuckarp' 

Biictus Suvexano, 1840, Ann. Nat. Hist., V, p: 266 (<*). Emery, 1910, ‘Gen. 
. Dp. 28. 

a F. Smrrx, 1858, Journ. Linn. Soc. London, Zool., II, p. 79 (8). 

_ Eciton (part) F. Surru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 153. 
-Alaopone (part) Exn. Anpr&, 1886, ‘Spec. Hym. Europ. Algérie,’ II, p. 854. 

subg. Shuckardia (part) Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, 

i Aenean SANTSCHI, 1919, They. Zool. Afr., VI, p. 233 (<*); 
1920, Ann. Soe. Ent. France, LXXXVIII, (1919), p. 373, fig. 10 (#). 
Type locality: Dimbroko, Ivory Coast (Le Moult). 
2. nictus batesi Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 255 (9). 
_ Type locality: Old Calabar, Nicerta (Bates). 
* % nictus bottegoi Eurey, 1899, Ann. Mus. Civ. Genova, XXXIX, p. 499, 

< Lake id Narok, Agvierwck. (V. Bottego). 

: aa, Var. alluaudi Santscut, 1910, Rev. Suisse Zool., XVIII, p. 754, fig. 10 

mon 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 67 (¢). 
_ Type locality: Kisumu, Victoria Nyanza, Bariwest East Arrica (C. Alluaud). 

_  Brrrish East Arrica: Nairobi, Wa-Kikuyu; Athi Basin, Ndarugo River 

(©. Allan 
Ba. Subsp. anceps Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 249 (*). 
__ ~-Anictus anceps Santscut, 1920, Ann. Soc. Ent. France, LX XXVIII, (1919), 

P 374, fig. 11 (¢). 
:. Eeeree weality: Nefasit, Errrrea (K. Escherich). 

___ Errrrea: Ghinda (K. Escherich). 
et 3b. Subsp. noctivagus Santscui, 1913, Ann. Soc. Ent. Belgique, LVII, p. 

, 7 “303, fig. 1 (@*).. 
= _ Type locality: Apyssrnia. 

<apinag 4. Znictus buttgenbachi Foret, 1913, Rev. Zool. Afr., II, p. 313 (). 

a Saxe, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 68 (8, @*). 
_-—s- Type locality: Valley of the Lubumbashi, Bazatan Conoo (Buttgenbach). 
_—sC German East Arnica: Kilema, Mt. Kilimanjaro, 1440 m.; New Moschi, 800 m. 
_ (Alluaud and Jeannel). 

5. nictus congolensis Sanrscui, 1917, Ann. Soc. Ent. France, LXXXV, 
(1916), p. 277 (8, @), Pl. 1. 

| Ainictus rizator var. congolensis Santscut, 1911, Rev. Zool. Afr., I, p, 207 (8). 
Type locality: Frencu Conoco (A. Weiss). 
Frencu Conoco: Lambarene (F. Faure). 

me 6. Mnictus crucifer Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicidae,’ p. 68, fig. 5 (). 
P Type locality: Tiwi, Barrisn East Arnica (Alluaud and Jeannel). 
i 7. nictus decolor (Mayr) Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 7. 
9 ‘Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 746 (8); 1910, ‘Gen. Insect., Doryli- 

; nm,’ p.31 (8). Arnoip, 1915, Ann. South African Mus., XIV, p. 143 (€). 

a 1#nictus unicolor “ Smith,"’ recorded from Angola (Welwitsch) by Radoszkowsky, J Sei. A 
S Lisboa, VIII, No. 31, 1881, p. 198, has apparently sever boom dese ribed. ee 
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Typhlatta decolor Mayr, 1878, Verh. Zool. Bot. Ges. Wien, XXVIII, p. 668 (8). 
Type locality: East Africa. 

8. nictus eugenii Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 17 (8), 
Pl. u1, figs. 1-4; 1895, Zool. Jahrb. Abt. Syst., VIII, p. 747 (8). Wasmann, 1900, 
ibid., XIV, pp. 268 and 275. H. Brauns, 1901, Zeitschr. f. Hym. u. Dipt., I, p. 17. 

Wameawn, 1904, Zool. Jahrb. Abt. Syst., Suppl. VII, p. 676. Emery, 1910, ‘Gen. 

Insect., Doryline,’ p. 31 (8). Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 255 

(8). Wasmann, 1915, Ent. Mitt. Deutsch. Ent. Mus. Berlin, IV, pp. 28 and 203. 
nictus eugeni# ARNOLD, 1915, Ann. South African Mus., XIV, p. 139 (8), Pl 

Iv, fig. 38. 

Type locality: Makapan, Transvaat (E. Simon). 

ORANGE Free State: Bothaville (H. Brauns). SovrHern Ruopesta: . Bula- 
wayo (G. Arnold). 

8. Var. brazzai Sanrscui, 1910, Ann. Soc. Ent. France, LXXVIII, OM), 
p. 355 (8). 

Type locality: Brazzaville, Frencn Conco (A. Weiss). 

8a. Subsp. caroli Forex, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 248 (8). 
Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 3 (8). 

Type locality: Nefasit, Exrrrea (K. Escherich). 

Errrrea: Ghinda (F. Silvestri). 

9. nictus foreli Sanrscui, 1919, Rev. Zool. Afr., VI, p 234 (co); 1920, 
Ann. Soc. Ent. France, LX XXVIII, (1919), p. 369 (c*). 

Type locality: Dimbroko, Ivory Coast (Le Moult). 
10. Anictus furculatus Sanrscui, 1919, Rev. Zool. Afr., VII, p. 91; 1920, 

Ann. Soc. Ent. France, LX XXVIII, (1919), p. 373, fig. 10 (7). 
Hnictus forculatus Santscut, 1919, Rev. Zool. Afr., VI, p. 233 (*). 
Type locality: Saint Louis, Senecamsia (Le Moult). 

11. Anictus fuscovarius Gerstmcker, 1858, Monatsh. Ak. Wiss. Berlin, 

p. 262 (co); in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 501 (co), Pl. xxx, 

fig. 1. RoGer, 1863, ‘ Verzeich. Formicid.,’ p. 41. Mayr, 1863, Verh. Zool. Bot. Ges. 

Wien, XIII, p. 394. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 7. Emery, 1895, 

Zool. Jahrb. Abt. Syst., VIII, p. 747 (c*); 1897, Ann. Mus. Civ. Genova, XX XVIII, 
p. 597 (co). Foret, 1910, Zool. Jahrb. Abt. Syst., X XIX, p. 249 (o*). Emery, 

1910, ‘Gen. Insect., Doryline,’ p. 31 (co). Foret, 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 350 (@). Sanrscut, 1914, ‘Voy. Alluaud et Jeanne! Afr. Orient., Formici- 

dee,’ p. 67 (). 
Type locality: Tete, Mozambique (Peters). 

EBrician Conco: Sampwe (J. Bequaert). British East Arrica: Voi, Taita, 

600 m.; Taveta, 750 m.; Landjoro, Pori, 900 m. (Alluaud and Jeannel). Apyssmntra: 
Ganale; Lake Abaja; Bela; Magala Re Umberto; Webi (Ruspoli). Errrrea: 
Ghinda (K. Escherich). 

11;. Var. magrettii Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 747 

(a). Mayr, in Jigerskiéld, 1903, ‘Exped., IX, Formicid.,’ p. 2 (co); 1907, Sitzb. Ak. 
Wiss. Wien, math. naturw. Kl., CXVI, Abt. 1, p. 387. Emery, 1910, ‘Gen. Insect., 
Doryline,’ p. 31. Sanrscur, 1910, Rev. Suisse Zool., XVIII, p. 756 (co); 1914, 
‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 67 (7). 

nictus inconspicuus MaGretti, 1884, Ann. Mus. Civ. Genova, XXI, p. 539 

(c) (nec Westwood); 1884, Bull. Soc. Ent. Italiana, XV, (1883) p. 244 (<7). 
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__ -Bnictus magrettii Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 569 (@), 
Pl. xv, figs. 13, 14; 1892, Ann. Mus. Civ. Genova, XXXII, p. 110, fig. (7). Daria 
‘Torre, 1893, ‘Cat. Hym.,’ VIL, p. 8. 

_ Type locality: ANcio-Eayptian Supan (Magretti). 
_ Senecampra: Gorée Island (H. Brauns). British East Arrica: Taveta; 
ra, Wa-Taita Province (Alluaud and Jeannel). Somaitanp: Errer-es-Saghir 

thetti-Robeechi). Apyssinta: Diré Daua; Bazen (Magretti). Enrrrrea: 
ip Sogodas (Magretti). Anoio-EcyptTian Supan: White Nile (I. Trigfrdh); Khartum 

Werner); Kor Guillo; Bahr-el-Salaam; El Hefera (Magretti). 
12. nictus hamifer Emery, 1896, Ann. Mus. Civ. Genova, XXXVII, p. 

153, fig. (*); 1910, ‘Gen. Insect., Doryline,’ p. 31 (). Foret, 1910, Zool. Jahrb. 
_ Abt. Syst., XXIX, p. 250 (<7); 1912, Ent. Mitt. Deutsch. Ent. Mus. Berlin, I, 
_p.81(@). Santscut, 1910, Rev. Suisse Zool., XVIII, p. 756 (7). 
____‘Type locality: Maddo Wells, Britis Ener Arnica (V. Bottego). 

____ Apyssinta: Confluence of the Webi and Ganale Rivers (V. Bottego); Diré 

ee (Magretti). Errrrea: Ghinda (K. Escherich). British East Arrica. 
13. -Bnictus humeralis Sanrscur, 1910, Rev. Suisse Zool., XVIII, p. 752, 

; sa 9a-e (c"). 
: _ Type locality: Bamako, Frencu Supan (Chevalier). 

13;. Var. chevalieri Sanrscur, 1910, Rev. Suisse Zool., XVIII, p. 754 (@). 
_ Type locality: Casamance (Chevalier). 
18. Var. viridans Santscut, 1915, Ann. Soc. Ent. France, LX XXIV, p. 248 (<”). 

Type locality: Kouandé, Urrer Danomey (Desanti). 
or 14. nictus inconspicuus Westrwoop, 1847, Trans. Ent. Soc. London, IV, 

__—~p. 238 (#), Pl. x1v, fig. 4. F. Surrs, 1859, ‘Cat. Hym. Brit. Mus.,’ VII, p. 10 (*), 
PL. a, figs. 15a-c. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 41. Mayr, 1863, Verh. 
Zool. Bot. Ges. Wien, XIII, p. 394. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 8. 
_ Eery, 1895, Zool. Jahrb. Abt. Syst., VIII, p. 747 (*); 1910, ‘Gen. Insect., 

_ Dorylinz,’ p. 31 (7). Arnowp, 1915, Ann. South African Mus., XIV, p. 141 (<7). 
Type locality: South Africa (Drége). 

—— 15. ZEnictus luteus Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 568 
__ (@), PI. xv, figs. 11 and 12. Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 8. Emery, 

1895, Zool. Jahrb. Abt. Syst., VIII, p. 747 (c"); 1910, ‘Gen. Insect., Doryline,’ 

__—-p. 32 (a). Sanrscur, 1920, Ann. Soc. Ent. France, LXX XVIII, (1919), p. 373 (*). 
_-—s Type locality: Sterra Leone. 

Ivory Coast: Dimbroko (Le Moult). _ 

__—s-‘:16.- Anictus marie Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 18 (8), 
PL a, figs. 5-7; 1895, Zool. Jahrb. Abt. Syst., VIII, p. 747 (8); 1910, ‘Gen. Insect., 
_  Doryline,’ p. 31 (8). Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 212 (8). 
__ Arwotp, 1915, Ann. South African Mus., XIV, p. 140 (8). 
ee, Type locality: Makapan, Transvaat (E. Simon). 

Ruopesia: Bulawayo (G. Arnold). 

16,. Var. natalensis Foret, in Emery, 1901, Bull. Soc. Ent. Italiana, X XXIII, 

_p. 49 (8). Emery, 1910, ‘Gen. Insect., Dorylinw,’ p. 31 (8). Sanrscur, 1914, 

Med. Géteborgs Mus. Zool. Afd., III, p. 14 (8). Arnowp, 1915, Ann. South African 
Mus., XIV, p. 141 (8). 

Type locality: Natau (Haviland). 

Zeivtann: Dukudu (I. TragArdh). 
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17. nictus mébii Emery, 1895, Zool. Jahrb. Abt. Syst., VIII, P. 747, fig. 

NN (c*); 1910, ‘Gen. Insect., Dorylinw,’ p. 32 (c). 
Anictus mebii Sanrscut, 1920, Ann. Soc. Ent. France, LXXXVII, (1919), p. 

269, fig. 6 (oc). 
Type locality: Bismarckburg, Toco (Bittner). 

Ivory Coast: Dimbroko (Le Moult), 

17a. Subsp. mutatus Santscu, 1913, Ann. Soc. Ent. Belgique, LVII, p. 

304, fig. 2 (*). 
Enictus mebii var. SAntscut, 1910, Rev. Suisse Zool., XVIII, p. 754 (c*). 

Anictus mutatus Sanrscut, 1920, Ann. Soc. Ent. France, LX XXVIII, (1919), 

p. 370, fig. 7 (c*). 
Type locality: Ivory Coast (Delafosse). 

Ivory Coast: Dimbroko (Le Moult). Danomey: Kouandé (Desanti). 

17b. Subsp. pudicus (Sanrscnt). 

Znictus mutatus subsp. pudicus Santscut, 1919, Rev. Zool. Afr., VI, p. 234 

(co); 1920, Ann. Soc. Ent. France, LX XXVIII, (1919), p. 371, fig. 8 (@*). 
Type locality: Dimbroko, Ivory Coast (Le Moult). 

17c. Subsp. sankisianus Foret, 1913, Rev. Zool. Afr., II, p. 312 (@). 
Type locality: Sankisia, Betg1an Conco (J. Bequaert). 

18. nictus raptor Fore, 1913, Rev. Zool. Afr., II, p. 314 (). 

Type locality: Lubumbashi Valley, BeLc1an Coneo (Buttgenbach). — 

19. nictus rixator Foret, in Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, 

p. 48 (8). Emery, 1910, ‘Gen. Insect., Dorylinz,’ p. 31 (8). Arnoxp, 1915, Ann. 
South African Mus., XIV, p. 137 (8). 

' Type locality: Natat (R. C. Wroughton). 
20. nictus rotundatus Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, 

p. 1 (8). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 31 (8). Foren, 1913, Ann. 

Soe. Ent. Belgique, LVII, p. 112 (8). Arnoxp, 1915, Ann. South African Mus., XIV, 

p. 138 (8), Pl. rv, fig. 37. 
Type locality: Port Elizabeth, Care Province (H. Brauns). 

Ruopesta: Bulawayo (G. Arnold). 
21. Enictus soudanicus Santscu, 1910, Rev Suisse Zool., XVIII, p. 758, 

fig. 12 (oc); 1913, Ann. Soc. Ent. Belgique, LVII, p. 304 (8). 
Type locality: Toukola, Supan (Conan). 

SENEGAMBIA: St. Louis (Claveau). 
21,. Var. brunneus Foret, 1913, Rev. Zool. Afr., I, p. 313 (@). 

Type locality: Sankisia, BeLatan Conao (J. Bequaert). 
22. Enictus steindachneri Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, 

p. 2 (8). Emery, 1910, ‘Gen. Insect., Doryline,’ p. 31 (8). Santscut, 1914, ‘Voy. 

Alluaud et Jeannel Afr. Orient., Formicide,’ p. 69 (8). ARNoLp, 1915, Ann. South 

African Mus., XIV, p. 139 (8). 

Type locality: Reddersburg, OraNGe Free State (H. Brauns). 
British East Arrica: Mbuyuni, Pori, 1110 m. (Alluaud and Jeannel). 
23. nictus togoénsis Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, p. 

248 (oc); 1920, ibid., LXX XVIII, (1919), p. 375, fig. 12 (7). 

Type locality: Toco. 
Ivory Coast: Dimbroko (Le Moult). 
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be ; 8. #nictus tuberculatus Arnoup, 1915, Ann. South African Mus., XIV, 
=: , P. 142 (#). 

Type locality: Bulawayo, Sournern Ruopesta (G. Arnold). 
_—s-:2%.- Bnictus weissi Sanrscut, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 
pe. 284, fg 2 (8). Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 212(8). Sanrscut, 

1920, Ann. Soc. Ent. Belgique, LX, p. 9 ( 2). 
‘Type locality: Gomba, Frencu Conco (A. Weiss). 
_ Cameroon: Grand Batanga (G. Schwab). Frencn Conco: Samkita (F. Faure). 

CERAPACHYINZ Forel 

Cerapachyini Forel 

Sphinctomyrmex Mayr 

Be. Slider mes Mayr,’ 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 895. Emery, 
1911, ‘Gen. Insect., Ponerinz,’ p. 7. 

‘= Cerapachys (part) Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 

a2 2, p. 243. 
; Genotype: Sphinctomyrmex stali Mayr, 1866. 
__-_—«* The two following African forms are probably not true members of this genus; 
___ being described from the male alone they cannot be properly classified, since no male 
____ of the genus is known with certainty. 
Teas 1. Sphinctomyrmex rufiventris Sanrscu, 1915, Ann. Soc. Ent. France, 
_ LXXXIV, p. 244, fig. 1 (#7). 
‘Type locality: Djougou, Kouandé, Upper Danomey (Desanti). 

_ Uprer Danomey: Kika (Ribot). Frenca Supan: Sikosso (Chevalier). 
_-_—-—— ita. ~Subsp. chariensis Santscui, 1915, Ann. Soc. Ent. France, LXXXIV, ° 
«=p. 245 (a). 

_—s' Type locality: Fort Archambault, Frenca Equatorrat Arrica (Decorse). 

Cerapachys IF’. Smit 

_ Cerapachys F. Smrru, 1858, Journ. Linn. Soc. London, Zool., II, p. 74. Emery, 
1911, ‘Gen. Insect., Ponerinz,’ p. 8. 

Ceratopachys W. A. Scuvuz, 1906, ‘Spolia Hymenopterologica,’ p. 155. 
Genotype: Cerapachys antennatus F. Smith, 1858. 
The African species all belong to the subgenus Cerapachys, sensu stricto. 
1. Cerapachys afer Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 9 (8, 9). 

Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 9. 
Type locality: Mto-ya-Kifaru, Arusha-chini, German East Arrica (Katona). 
2. Cerapachys arnoldi Fore:, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L 

p. 211 (8). 
‘Type locality: Care Covony. 
3. Cerapachys cooperi Annotp, 1915, Ann. South African Mus., XIV, p. 14 

(8, 9). 
Type locality: Umgeni, Durban, Natax (C. B. Cooper). 
4. Cerapachys cribrinodis Emery, 1902, Rend. Accad. Sc. Bologna, N. 8., 

VI, p. 24; 1911, ‘Gen. Insect., Ponerinw,’ p. 9 (8). Fore., 1913, Rev. Suisse Zool., 

XXI, p. 667 (8). Arnotp, 1915, Ann. South African Mus., XIV, p. 12 (8). See p. 
53. 
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Parasyscia cribrinodis Emery, 1899, Ann. Soc. Ent. Belgique, XLITI, p. 463, 
fig. (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 128 (8). 

Type locality: Cameroon (Conradt). 

Cameroon: Johann-Albrechtshéhe (Conradt). Bretetan Congo: Medje 
(Lang and Chapin). 

4,. Var. natalensis Forer, 1901, Rev. Suisse Zool., IX, p. 335 (8); 1910, 
Ann. Soc. Ent. Belgique, LIV, p. 423 (8). Emery, 1911, ‘Gen. Insect., 

p. 9. Fore, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 211 (8). Annotn, 1915, 
Ann. South African Mus., XIV, p. 13 (8). 

Type locality: Narat (Haviland). 

Nata: Estcourt (R. C. Wroughton). 

5. Cerapachys peringueyi Emery, 1902, Rend. Accad. Sc. Bologna, N. S., 
VI, p. 24; 1911, ‘Gen. Insect., Ponerinew,’ p. 9, Pl. 1, fig. 2. ARNOLD, 1915, Ann, 
South African Mus., XIV, p. 13 (8), Pl. 1, figs. 1, la. 

Parasyscia peringueyi Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 360 (8, 
?). Daxua Torre, 1893, ‘Cat. Hym.,’ VII, p. 17. Emery, 1895, Zool. Jahrb. Abt. 
Syst., VIII, p. 757, fig. PP (8, 2). 

Type locality: Cape of Good Hope (L. Péringuey). 
TRANSVAAL, 

5:. Var. latiuscula Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 9. ARNOLD, 
1915, Ann. South African Mus., XIV, p. 14 (8). 

Parasyscia peringueyi var. latiuscula Emery, 1895, Ann. Soc, Ent. France, 
LXIV, p. 19 (8). 

Type locality: Makapan, Transvaat (E. Simon). 

6. Cerapachys roberti Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, 
-p. 212 (8). 

Type locality: Estcourt, Narau (R. C. Wroughton). 

7. Cerapachys wroughtoni Forer, 1910, Ann. Soc. Ent. Belgique, LIV, 
p. 422 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 9 (8). Arnotp, 1915, Ann. 
South African Mus., XIV, p. 16 (8). 

Type locality: Mountains of Natrat (R. C. Wrovcuron). 

7:. Var. rhodesiana Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 212 (8). 
ARNOLD, 1915, Ann. South African Mus., XIV, p. 16 (8). 

Type locality: Bulawayo, Sourmern Ruopesia (G. Arnold). 

Phyracaces EMERY 
Phyracaces Emery, 1902, Rend. Accad. Sc. Bologna, N.8., VI, p. 23; 1911, ‘Gen. 

Insect., Ponerine,’ p. 10. 

Cerapachys (part) Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 243. 

Genotype: Cerapachys mayri Forel, 1892. 
1. Phyracaces braunsi Emery, 1902, Rend. Accad. Sc. Bologna, N. 8., VI, 

p. 27 (8); 1911, ‘Gen. Insect., Ponerinw,’ p. 11 (8). Arnoip, 1915, Ann. South 
African Mus., XIV, p. 17 (8). 

Type locality: Willowmore, Care Province (H. Brauns). 

2. Phyracaces cooperi Arnoxp, 1915, Ann. South African Mus., XIV, p. 18 

(8). 
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2 De locality: Umgeni, Durban, Navau (C. B. Cooper). 
- 2a. Subsp. congolensis Foret, 1916, Rev. Suisse Zool., XXIV, p. 401 (9). 

oi Type locality: St. Gabriel, Betatan Congo (Kohl). 
_-_-_—s3«.:s«éPhyracaces foreli Santscur, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
q a Sah >. 309 (8); 1915, (part) Ann. Soe. Ent. France, LX XXIV, p. 245 (8), fig. 2b 

ines 9, fig. 2a). 

Type locality: Aburi, Gop Coasr (F. Silvestri). 
4. Phyracaces langi Wm. M. Wueeter. See p. 54 (9, 9). 
atm Lubila, Betaran Conco (Lang and Chapin). 

Me 5. Phyracaces nkomoensis Foret, 1916, Rev. Suisse Zool., XXIV, p. 400 

8). 
_--—s Type locality: St. Gabriel, BeLa1an Conco (Kohl). 
i 6. Phyracaces santschii Wu. M. Wueeter. See p. 56 (9). 

Phyracaces foreli (part) Santscut, 1915, Ann, Soc. Ent. France, LXXXIV, p. 
«245 (9), fig. 2a (nec 8, fig. 2b). 

Type locality: Samkita, Frencu Conco (F. Faure). 

Lioponera Mayr 

os Lioponera Mayr, 1878, Verh. Zool. Bot. Ges. Wien, XXVIII, p. 666. Emery, 

____- 1911, ‘Gen. Insect., Ponerinz,’ p. 11. 
ae Cerapachys subg. Lioponera Fou, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 

 —s gasear,’ XX, 2, p. 244. 
Genotype: Lioponera longitarsus Mayr, 1878. 

‘3 The Ethiopian and North African species being described only from the male, it 
____ is very doubtful whether the genus really occurs in those regions. 

‘1. Lioponera decorsei Sanrscui, 1912, Ann. Soc. Ent. Belgique, LVI, p. 

150 (¢*). 
Type locality: Krebedje, southern Darbanda, Frencu Conco (Decorse). 

- 2. Lioponera nigra Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

___ Formicidz,’ p. 46 (). 
a Type locality: Molo, Mau Escarpment, 2420 m., Brrrisn East Arrica (Alluaud 
and Jeannel). ' 

PONERIN& Lepeletier 

Cylindromyrmicini Emery 

Simopone ForREL 

Simopone Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, 

p. 139. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 15. 
Cerapachys subg. Simopone Fore, in Grandidier, 1892, ‘ Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, p. 249. 
Genotype: Simopone grandidieri Forel, 1891. 
1. Simopone conradti Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 

475 (8); 1911, ‘Gen. Insect., Ponerinae,’ p. 16 (9), Pl. 1, fig. 7. 
Type locality: Canmmnoow (Conradt). 
2. Simopone marleyi Anno.ip, 1915, Ann. South African Mus., XIV, p. 

20 (8). 
Type locality: Stella Bush, Durban, Nata. (Marley). 
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Amblyoponini Forel 

Mystrium RoGeR 

Mystrium Rocer, 1862, Berlin, Ent. Zeitschr., VI, p. 245. Emery, 1911, ‘Gen. 
Insect., Ponerine,’ p. 22. * 

Genotype: Mystrium mysticum Roger, 1862.. 

1. Mystrium silvestrii Sanrscu, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 310, fig. 1 (8, 9). 

Type locality: Victoria, Cameroon (F. Silvestri). 

Xymmer (SANTSCH1) 

Stigmatomma subg. Xymmer Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 311. 

Genotype: Stigmatomma (Xymmer) muticum Santschi, 1914. 

1. Xymmer muticum (Sanrscui). 

Stigmatomma (Xymmer) muticum Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 311, fig. 2 (8). 

Type locality: Ibadan, Nigeria (F. Silvestri). 

Platythyreini Emery 

Platythyrea Rocér 

Platythyrea Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 172. Emery, 1911, ‘Gen. 
Insect., Ponerinz,’ p. 28. 

Pons (part) GersT2cKeR, 1858, Monatsb. Ak. Wiss. Berlin, p. 262. 

Pachycondyla (part) F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 108. 
Genotype: Pachycondyla punctata F. Smith, 1858. 

1. Platythyrea arnoldi Forex, 1913, Deutsch. Ent. Zeitschr., Beih., p. 206 
(8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 28 (8). 

Type locality: Shiloh, SourHern Ruopesia (G. Arnold). 

2. Platythyrea conradti Emery, 1899, Ann. Soc. Ent. Belgique, nee p. 
464 (8, ); 1900, Bull. Soc. Ent. Italiana, XXXII, p. 107, fig. 2a (co). Foren, 
1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 45 (8); in Schultze, 1910, ‘Forschungs- 
reise in Siidafrika,’ IV, p. 3 (co). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 129 
(8). Ewery, 1911, ‘Gen. Insect., Ponerinw,’ p. 29 (8, o), Pl. u, figs. 1, 1b. Foren, 
1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 335 (8, #); 1916, Rev. Suisse Zool., 
XXIV, p. 398 (8, o). See p. 59. 

Type locality: Cameroon (Conradt). 

West Arrica: (Filleborn). Frenca Conco: Gaboon (H. Petersen). Frr- 

NANDO Po: (Conradt). Bretcian Coneo: St. Gabriel (Kohl); Risimu (Lang and 
Chapin). 

3. Platythyrea cooperi ArNotp, 1915, Ann. South African Mus., XIV, p. 29 
(8, o). 

Type locality: Stella Bush, Durban, Nata (C. B. Cooper). 

4. Platythyrea cribrinodis (Gerstmcker) Roger, 1863, Berlin. Ent. 

Zeitschr., VII, p. 173; 1863, ‘Verzeich. Formicid.,’ p. 17. Mayr, 1863, Verh. Zool. 
Bot. Ges. Wien, XIII, p. 442. Grerstecxer, 1871, Arch. f. Naturg., XX XVII, 1, 

p. 355; 1873, in ‘v. d. Decken’s Reisen in Ost Afrika, Gliederthiere,’ p. 346 (8). 
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_ Ewery, 1881, Ann. Mus. Civ. Genova, XVI, p. 270; 1892, ibid., XXXII, p. 111 (8). 
Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 27. Mayr, 1893, Jahrb. Hamburg. Wiss. 
 Anst., X, 2, p. 200; 1895, Ann. Naturh. Hofmus. Wien, X, p. 125. Emery, 1895, 

Ann. Mus. Civ. Genova, XXXV, p. 177; 1896, ibid., XXXVII, p. 154 (8, &); 
‘1897, ibid, XXXVIII, p. 597 (8, @). H. STADELMANN, 1898, ‘Deutsch-Ost- 

_ Afrika, IV, Hym., p. 41. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, 
_ p.76(8); 1907, Ann. Mus. Nat. Hungarici, V, p.2(8). Mayr, 1907, Sitzb. Ak. Wiss. 
‘Wien, math. naturw. K1., CXVI, Abt. 1, p. 387; in Sjéstedt, 1907, ‘Exped. Kili- 

_ mandjaro, Meru, etc.,’ II, 8, p. 10 (9, @). Emery, 1911, ‘Gen. Insect., Ponerine,’ 
_p.29(8). Foret, 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 361 (8). Emery, 
1912, Annuar. Mus. Zool. Univ. Napoli, N. S., ITI, ‘No. 26, p. 1 (8). Forex, 1913, 
Ann. Soe. Ent. Belgique, LVII, p. 110 (8); 1913, Deutsch. Ent. Zeitschr., Beih., p. 
208 (#7). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 47 
(8, #). ArRwoxp, 1915, Ann. South African Mus., XIV, p. 23 (8, <), Pl. 1, fig. 4. 

. Ponera cribrinodis Gerst=ckeER, 1858, Monatsb. Ak. Wiss. Berlin, p. 262 (8); 
in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 504 (8), Pl. xxxn, fig. 3. Roger, 
1860, Berlin. Ent. Zeitschr., IV, p. 295. 

Type locality: Mozampique (Peters). 

Ruopesia: Bulawayo (G. Arnold); Lake Bangweolo (Elena d'Aosta). German 

East Arnica: Lake Tanganyika (Reichardt); Tanga (H. Brauns); Mt. Lettema 

(Katona); Buiko (Zimmer); Ngare-na-Nyuki, Mt. Meru (Sjéstedt); Kihenga; 

Korogwe; Mbusini (Stuhlmann); Mt. Ugono. British East Arrica: Manda 
Island; Patta Island (Voeltzkow); Mombasa (v. d. Decken; C. Alluaud); Bura (H. 
Prell); Nairobi; Masai Plain; Tiwi; Lusinga Island, Victoria Nyanza; Fort Hall, 
Mt. Kenia, Meranga District (C. Alluaud); Maddo Wells (V. Bottego). Somaui- 

LAND: Lugh; Matagoi to Lugh (V. Bottego); Mogadiscio; Obbia; Milmil (Bric- 

chetti-Robecchi). Asysstn1a: wells of Laffarugh to wells of Aberio, Ogaden (V. 
Bottego); Kaka, Schoa (Antinori); Salole; Lake Abaja; Bela; Daua (Ruspoli). 

Uaanva: Gondokoro (F. Werner). 
4,. Var. brevidentata, new name. 
Platythyrea cribrinodis var. punctata ARNOLD, 1915, Ann. South African Mus., 

XIV, p. 24 (8); nec Platythyrea punctata (F. Smith). 
Type locality: Victoria Falls, Ruopesta (G. Arnold). 
4,. Var. brevinodis Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicide,’ p. 47 (8). 
Type locality: Samburu, Wa-Nyika District, Brrrisu East Arrica (C. Alluaud). 
Britisn East Arrica: Mwatate, Wa-Taita District; Kibwezi, Wa-Kamba 

District (C. Alluaud). 
5. Platythyrea crucheti Sanrscui, 1911, Rev. Zool. Afr., I, p. 205 (8). 
Type locality: Cucala, Benavera (J. Cruchet). 

6. Platythyrea frontalis Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 
466 (8, 2); 1911, ‘Gen. Insect., Ponerinew,’ p. 29 (8, 9). 

Type locality: Cameroon (Conradt). 

7. Platythyrea gracillima Wu. M. Wueeter. See p. 59 (8). 
Type locality: Avakubi, Beraian Conoco (Lang and Chapin). 

8. Platythyrea lamellosa Rocrr, 1863, Berlin. Ent. Zeitschr., VII, p. 173; 
1863, ‘ Verzeich. Formicid.,’ p. 17. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 

442. Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 27. Mayr, 1895, Ann. Naturh. 
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Hofmus. Wien, X, p. 125. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 29 (8). Foret, 
1913, Rev. Zool. Afr., II, p. 307 (c"). Annoip, 1915, Ann. South African Mus., 
XIV, p. 25 (8). 

Ponera lamellosa Rocer, 1860, Berlin. Ent. Zeitschr., IV, p. 295 (8). 

Sima xthiops var. grisea Fore, in Schultze, 1910, ‘ Forschungsreise in Siidafrika,’ 

IV, p. 5 (@). 
Type locality: Cape of Good Hope. ” 

Care Province: (G. Arnold). TransvaaLt. Orance Free Strate: (O. 
Schneider). BecHvuANALAND: between Khakhea and Kang (L. Schultze). 

8a. Subsp. longinoda Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 75 (8); 
in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 3 (8). Emery, 1911, ‘Gen. 

Insect., Ponerine,’ p. 29 (8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 26 

(8). 
Type locality: Valdezia, Transvaat (P. Berthoud). 

BECHUANALAND: Kooa to Sekgoma (L. Schultze). 

8a. Var. rhodesiana Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 347 (2). 
ARNOLD, 1915, Ann. South African Mus., XIV, p. 27 (8, 9, co), Pl. 1, fig. 3. 

, Platythyrea lamellosa var. rhodesiana Fore., 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 110 (8, &). 

Type locality: SournerN Ruopesta (G. Arnold). 

Beioian Conco: Kasongo (Pons). 

8b. Subsp. suturalis Forex, 1909, Ann. Soc. Ent. Belgique, LIII, p. 64 (9). 
Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 29 (8). 

Type locality: Bencueva (C. Wellman). 
9. Platythyrea mocquerysi Emery, 1900, Bull. Soc. Ent. Italiana, xxl e 

270 (8, 9). See p. 1007. 
9,. Var. matopoensis ArNoLp, 1915, Ann. South African Mus., XIV, p. 32 

(9). 
Type locality: Matoppo Hills, Sournern Ruopesia (G. Arnold). 

10. Platythyrea modesta Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 

467 (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 129 (8). Emery, 1911, “Gen. 
Insect., Ponerine,’ p. 29 (8). Forex, 1916, Rev. Suisse Zool., XXIV, p. 398 (8). 

Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp., 1910-11,’ I, p. 371 (8). 

Type locality: CAMEROON. 
Cameroon: Mundame (Conradt). Spantsa Guinea: Uelleburg (Tessmann). 

BetLG1an Conco: Duma (Schubotz). ‘ 
11. Platythyrea occidentalis Exn. Anpré, 1890, Rev. d’Ent. Caen, IX, p. 

315 (9). Daxia Torre, 1893, ‘Cat. Hym.,’ VII, p. 27. Ern. Anpré, 1895, Rev. 

d’Ent. Caen, XIV, p. 3 (c*). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 29 (9, o). 
Type locality: Suerra Leone (Mocquerys). 

Frencu Conco: Ogowe (Mocquerys). 

12. Platythyrea schultzei Foret, in Schultze, 1910, ‘Forschungsreise in 

Siidafrika,’ IV, p. 3 (8). Exery, 1911, ‘Gen. Insect., Ponerine,’ p. 29 (8). ARnoxp, 
1915, Ann. South African Mus., XIV, p. 25 (8). 

Type locality: Salem, German Sournwest Arnica (L. Schultze). 

Sournern Ruopesita: Lonely Mine (Swale). German Sourawest AFRICA’ 

Windhoek (L. Schultze). : 

12;. Var. bequaerti Foret, 1913, Rev. Zool. Afr., II, p. 307 (8, @). 
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__. Type locality: Nyangwe, Beiatan Conco (J. Bequaert). 
> Bevaran Conco: Sankisia (J. Bequaert). 

___—s«-'18.':s«éPlatythyrea tenuis Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 
467 (8, 2); 1911, ‘Gen. Insect., Ponerin,’ p. 29 (8, @). 
‘Type locality: Cameroon (Conradt). 
e. _ 14. Platythyrea viehmeyeri SANTSCHI, 1913, Ann. Soc. Ent. Belgique, 

ee “Type locality: Khutu Steppe, German East Arnica (K. Schwartze). 

Proceratiini Emery 

Sysphincta RoGrer, emend. 

a Alists Rocun, 1863, Berlin. Ent. Zeitschr., VII, p. 175. 
_ Sysphincta Mayr, 1865, ‘Reise Novara, Zool.,’ II, Formicide, p. 12. Emery, 

aa (omen Ent. Zeitschr., p. 359; 1911, ‘Gen. ‘Insect., Ponerinz,’ p. 50. 
Proceratium (part) Mayn, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 437. 

_ Ponera (part) Rocer, 1860, Berlin. Ent. Zeitschr., IV, p. 291. 
Genotype: Sysphingta micrommata Roger, 1863. 

1. §Sysphincta arnoldi (Foret) Arnotp, 1915, Ann. South African Mus., 

XIV, p. 35 (8). 
___-—s* Proceratium (Sysphincta) arnoldi Forev, 1913, Dome. Ent. Zeitschr., Beih., 

p. 210 (8). 
Type locality: Bulawayo, Sournern Ruopesia G. Arnold). 

Discothyrea RoGER 

Discothyrea Roger, 1863, Berlin. Ent. Zeitschr., VII, p. 176. Emery, 1901, Ann. 

Soc. Ent. Belgique, XLV, p. 51; 1911, ‘Gen. Insect., Ponerine,’ p. 51. 
Genotype: Discothyrea testacea Roger, 1863. 
1. Discothyrea hewitti Arnovp, 1916, Ann. South African Mus., XIV, p 

160 (8). 
Type locality: Grahamstown, Care Province (Hewitt). 

2. Discothyrea oculata Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 52 

(8, 9, #). Sanrscur, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 351 
(8, #). Emery, 1911, ‘Gen. Insect., Ponerinw,’ p. 52 (8, 2, @). Sanrscut, 1914, 
Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 312 (8). 

Type locality: Cameroon (L. Conradt). 
Frenca Conco: Brazzaville (A. Weiss). Frencu Guinea: Mamou (F. Silvestri). 

2,. Var. sculptior Sanrscur, 1913, Ann. Soc. Ent. Belgique, LVII, p. 302 (8). 
Type locality: Frencu Conco (A. Weiss). 
3. Discothyrea tregaordhi Sanrscur, 1914, Med. Géteborgs Mus. Zool. 

Afd., III, p. 3 (8). 
Type locality: Pietermaritzburg, N atau (I. Triigirdh). 

Probolomyrmex Mayr 

Probolomyrmex Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 2. Emery, 

1911, ‘Gen. Insect., Ponerins,’ p. 52. 
Genotype: Probolomyrmezx filiformis Mayr, 1901. 
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1. Probolomyrmex filiformis Mayr, 1901, Ann. Naturh. Hofmus. Wien, 

XVI, p. 3 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 52 (8), Pl. 1, figs. 10, 10b. 
Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 312 (8). Arnoux, 
1915, Ann. South African Mus., XIV, p. 34 (9), Pl. 1, figs. 2, 2a. 

Type locality: Port Elizabeth, Care Province (H. Brauns). 

Frencu Guinea: Kakoulima (F. Silvestri). 

Escherichia ForREL 

Escherichia Fore., 1910, Zool. Jahrb. Abt. Syst., XXXIX, p. 245. Emery, 

1911, ‘Gen. Insect., Ponerine,’ p. 53. 
Genotype: Escherichia brevirostris Forel, 1910. 
1. Escherichia brevirostris Fore., 1910, Zool. Jahrb. Abt. Syst., XXIX, | 

p. 246 (8). Emery, 1911, ‘Gen. Insect., Ponerinae,’ p. 53 (8). 
Type locality: Ghinda, Errrrea (K. Escherich). 

Pseudosphincta ARNOLD 

Pseudosphincta ARNOLD, 1916, Ann. South African Mus., XTV, p. 161. 

Genotype: Pseudosphincta poweri Arnold, 1916. 
1. Pseudosphincta poweri Arnowp, 1916, Ann. South African Mus., XIV, 

p. 162, figs. 9, 9a (8). 
Type locality: Kimberley, Care Province (Power). 

Ponerini Forel 

Centromyrmex Mayr 

Centromyrmex Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 894. Emery, . 

1911, ‘Gen. Insect., Ponerine,’ p. 57. 
Spalacomyrmez Emery, 1889, Ann. Mus. Civ. Genova, XXVII, p. 489. 

Ponera (part) Rocrr, 1861, Berlin. Ent. Zeitschr., V, p. 5. 

Genotype: Centromyrmex bohemani Mayr, 1866. 
1. Centromyrmex constanci# Arnoip, 1915, Ann. South African Mus., 

XIV, p. 38 (8, 9), Pl. m1, figs. 14, 14a, 14b, 14e. 
Type locality: Bulawayo, Sovurnern Ruopesta (G. Arnold). 

Sournern Ruopesta: Bembesi (G. Arnold). 

1,. Var. arnoldi (Sanrscut). 
Centromyrmex arnoldi Santscut, 1919, Rev. Zool. Afr., VI, p. 229, fig. (8, o). 
Centromyrmex constantie var. arnoldi SANTscut, 1920, Ann. Soc. Ent. Belgique, 

LX, p. 8. . 
Type locality: Amatongas Forest, Porruauese East Arrica (G. Arnold). 

2. Centromyrmex sellaris Mayr, 1896, Ent. Tidskr., XVII, p. 230 (8). 

Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 58 (8). 
Type locality: Cameroon (Sjéstedt). 
2,. Var. longiventris Sanrscut, 1919, Rev. Zool. Afr., VI, p. 229 (8). 
Centromyrmer sellaris Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

p. 313 (8) (mec Mayr). 
Type locality: Victoria, Cameroon (F. Silvestri). 
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i . Streblognathus Mayr 

__ Streblognathus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 716. Emery, 
_ 1899, Ann. Soc. Ent. Belgique, XLIII, p. 468; 1911, ‘Gen. Insect., Ponerinz,’ p. 61. 

_ Ponera (part) F. Sarra, Rocer. 
_ Genotype: Ponera xthiopica F. Smith, 1858. 

1. Streblognathus ethiopicus (F. Suir) Mayr, 1862, Verh. Zool. Bot. Ges. 
Wien, XII, p. 716 (8), Pl. xIx, figs. 10 and 11; 1863, ibid., XIII, p. 454. Rocer, 
1863, ‘Verzeich. Formicid.,’ p. 19. Data ‘Tonne, 1893, ‘Cat. Hym.,’ VII, 

 -p.3l. R. T. Lewis, 1896, Journ. Quekett Micr. Club, (2) VI, p. 274, Pl. xm, figs. 
‘1-8 (8). Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 468 (); 1900, Bull. 
Soe. Ent. Italiana, XXXII, p. 105, fig. 1 (<). Foret, 1909, Ann. Soc. Ent. Belgique, 
___ LAT, p. 51 (8); in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 3 (8). 
Bat ‘Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 61 (8). Sanrscut, 1914, Med. Géteborgs 
_ Mus. Zool. Afd., III, p. 3 (8). ARNOLD, 1915, Ann. South ‘Alvionn Mus., XIV, p. 41 

(8, &), PL. 1, fig. 5. 
__—_——* Ponera xthiopica F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 91 (8), Pl. v1, 
figs. 19, 20. Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 11 (8). 
Type locality: South Africa. 

_--~—s«#;BasuTowanp. NatAv: Van Reenen (I. Tragirdh); Durban (Wilms; v. Stuck- 
_____ tad); Richmond (J. R. Ward). Care Province: Willowmore (H. Brauns); Uiten- 

age. TransvaaL: (Heinemann). 

Paltothyreus Mayr 

_____ Paltothyreus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 735; 1866, ibid., 
XVI, p. 894. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 62. 

; Formica (part) Fasricius. Ponera (part) Guérin, F. Surru, Roger. 

Pachycondyla (part) F. Surrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 105. 
Genotype: Formica tarsata Fabricius, 1798. 
1. Paltothyreus tarsatus (Fasricius) Mayr, 1862, Verh. Zool. Bot. Ges. 

___-*Wien, XII, p. 736. Roaer, 1863, ‘Verzeich. Formicid.,’ p. 17. Mayr, 1863, Verh. 
Zool. Bot. Ges. Wien, XIII, p. 440; 1866, ibid., XVI, p. 894 (*), Pl. xx, fig. 6. Fore, 

_ im Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 136 (8, 2, @). 
Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 557 (8, 2, o%); 1892, Ann. Mus. 

_ Civ. Genova, XXXII, p. 111 (8). Fore, 1892, Mitth. Schweiz. Ent. Ges., VIII, 
p. 352 (8, 2). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 32. Mayr, 1893, Jahrb. 

_ Hamburg. Wiss. Anst., X, 2, p. 200. H. Srapetmann, 1893, Mitth. Deutsch. 
 Schutzgeb., VI, p. 217. Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 74. Emery, 

1894, Mem. Acead. Se. Bologna, (5) IV, p. 112 (8). Mayr, 1895, Ann. Naturh, 

Hofmus. Wien, X, p. 126 (8, 2, co"). Ewery, 1895, Ann. Mus. Civ. Genova, XXXV, 
"~~ p. 177. En. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 3 (8, 2). Marr, 1896, 
= Ent. Tidskr., XVII, p. 231. Emery, 1896, Ann. Mus. Civ. Genova, XXXVII, p. 

115 (8, 2, co"); 1897, ibid., XX XVIII, p. 597. Foret, 1897, Abhandl. Senckenberg. 

Naturf. Ges., XXI, p. 188 (9). H. Srapetaann, 1898, ‘ Deutsch-Ost-Afrika,’ IV, 

Hym., p. 41. A. v. Scuvvrness, 1899, Bull. Soc. Vaudoise Sc. Nat., (5) XXXV, 
p. 253 (9). Emery, 1899, Ann. Mus. Civ. Genova, XXXIX, p. 500 (8, 2, o); 

2 1900, Bull. Soc. Ent. Italiana, XXXII, p. 112, fig. 5 (8, @). Sudsrepr, 1904, ‘I 
Viastafrikas Urskogar,’ p. 210. Scnéntanp, 1904, Trans. Ent. Soc. London, Proc., p. 
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xl. Zavatrart, 1907, Boll. Mus. Zool. Anat, Comp. Torino, XXII, No. 548, p.2( 9); 

1907, ibid., XXII, No. 550, p. 2 (9). Drxey and Lonestarr, 1907, Trans. Ent. 
Soe. London, pp. 354 and 357. Mayr, in Sjéstedt, 1907, ‘Exped. ee 
Meru, etc.,’ II, 8, p. 8. Fore, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 75 
(8); 1909, Ann. Soc. Ent. Belgique, LIII, p. 51 (8, 9) and p. 64(9). Sanrtscut, 
1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 350 (8, 9). Zavarrart, 1909, ‘Tl 
Ruwenzori, Parte Scientif.,’ 1, p. 213 (9). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, 
p. 129(8, 9, o&). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 3 

(8); 1911, Bull. Soe. Vaudoise Se. Nat., (5) XLVI, p. 361 (8). Srrrz, 1911, ‘Wiss. 
Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ III, p. 377 (8, 9). Emery, 1911, 
‘Gen. Insect., Ponerinew,’ p. 62 (8), Pl. m, fig. 14; 1912, Annuar. Mus, Zool. Univ. 
Napoli, N. S., III, No. 26, p. 1 (8). Forex, 1913, Rev. Zool. Afr., II, p. 308 (8); 
1913, Ann. Soc. Ent. Belgique, LVII, p. 347 (8, 2, o); 1913, Rev. Suisse Zool., 
XXI, p. 666 (8, @). SanrscHt, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
p. 313 (8, 2); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicid#,’ p. 47 (8, 
Q); 1914, Med. Géteborgs Mus. Zool. Afd., IL, p. 4 (8). Arnoxp, 1915, Ann. South 
African Mus., XIV, p. 44 (8, 9, co), PL. 1, figs. 6 and 10. Srrrz, 1916, ‘Ergebn. 

Zweit. Deutsch. Zentr. Afr. Exp. (1910-11),’ I, p. 371 (8). Sanrscur, 1919, Rev. 

Zool. Afr., VII, pp. 79 and 81 (8, 9, co). Carpenter, 1920, ‘A Naturalist on Lake 
Victoria,’ pp. 50 and 281. See p. 61. 

Formica tarsata Fasricius, 1798, ‘Suppl. Ent. Syst.,’ p. 280 (8); 1804, ‘Syst. 
Piez.,’ p. 408 (8). 

Ponera tarsata LEPELETIER, 1836, ‘Hist. Nat. Ins. Hym.,’ I, p. 194 (8). Roger, 
1860, Berlin. Ent. Zeitschr., IV, p. 310; 1861, ibid., V, p. 166. 

Ponera gagates GuéRIN, 1845, ‘Ieonogr. Régne Anim.,’ VII, Insect., p. 423 (8). 
Farrmaire, in J. Thomson, 1858, ‘Archives Entomologiques,’ II, p. 263. F. Smrrn, 
1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 90. 

Ponera pestilentia F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 92 (8). 
Ponera spiniventris F. Smrru, 1858, ibid., p. 92 (@). 

Pachycondyla simillima F. Smrru, 1858, ibid., p. 105 ( 9 ), Pl. vu, fig. 17. Roger, 
1863, ‘ Verzeich. Formicid.,’ p. 18. 

Paltothyreus pestilentia A. Girarp, in Capello and Ivens, 1882, ‘From Benguella 
to the Territory of Yacca,’ I], p. 204. M. L. Sykes, 1900, Trans. Manchester 
Microsc. Soc., XX, (1899), p. 90. W. F. Kirpy, 1900, Proc. Zool. Soc. London, p. 47. 

Paltothyreus pestelentia Raposzkowsky, 1881, Jorn. Sci. Ac. Lisboa, VIII, No. 
31, p. 198. A. Grrarp, ibid., p. 227. 

Paltothyreus ? simillima Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 
358. 

Type locality: Gorée Island, SeNEGAMBIA. 

SeneGcamBiaA: Dakar (C. Alluaud); Thiés (F. Silvestri). Casamance: (Claveau). 
Portucugese Guinea: Bissis Island (Lucas). Frenca Guinea: Los Islands (C. 
Alluaud), Konakry; Kakoulima; Kindia (F. Silvestri). Srerra Leone: Samlia 
Falls, River N’Gamie (Mocquerys). Ivory Coast: Dimbroko (Le Moult); Jaeque- 

ville; Grand Bassam ‘Lohier); Assinie (C. Alluaud). Goin Coast: Akra. Togo: 
Bismarckburg (Conradt; Biittner). Cameroon: (Sjéstedt; F. Silvestri; Conradt); 
Mundame (Conradt); Bibundi (Tessmann). Spranisu Guinea: Alen (Tessmann). 
Frencn Coneo: Ogowe (Mocquerys); Fort Crampel (Le Moult); Brazzaville. 
Betcian Conco: Kwesi to Kilo (Bayer); Kondué (Luja); Kiniati; Eala (R. 
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‘Mayné); Mayombe (Deleval); village of Denge, Niangara (Huttereau); Katanga 
(Lemaire) ; Ikelemba (Kinsberger); Boga; Beni; Avakubi; Ubangi District 
(Schubotz) ; ; Kindu (Grauer); Lake Leopold II (Leyder); Garanibe, Yakuluku; 

% Medje; Risimu; Leopoldville; Bafwasende; Faradje; Gamangui; 
\baka; Niangara; Niapu; Ngayu; Akenge; Avakubi (Lang and Chapin). 

iwencs: (Welwitsch). Benaueta: (C. Wellman). German SourHwest AFrRIca: 
(Litbbert); Okahandja (Peters); Omaheke (Trotha). Ruopesta: Luapula River 
(Elena d’Aosta); Bulawayo, Bembesi; Victoria Falls; Matoppo Hills (G. Arnold); 

_ Kazungula (Jallé). Care Province: Willowmore (H. Brauns). Narav: Stamford 
Hill (1. Tragirdh); Port Natal (H. Brauns). ZuLuLanp: (Marley). PorTuGuEsE 

‘East Arnica: Delagoa (Liengme); Inhambane (Fornasini). German East Arrica: 
- Tanga; Rosako, Usaramo (Stuhlmann); Buiko; Monga (H. Prell); Amani (Zimmer); 
Mombo, Usambara (Sjéstedt); Lake Tanganyika (Reichardt). Zanzrpar: (Voeltz- 
kow). Brirtisu East Arnica: Patta Island (Voeltzkow); Shimoni; Mbuyuni, Pori; 

|! Victoria Nyanza; Nyangnori, western Nandi (Alluaud and Jeannel); 

Mombasa (H. Prell). Ucanpa: Buzubizi (Alluaud and Jeannel); Butiti; Tbanda 
_ (Duke of Abruzzi). Somaianp: (C. Keller); Bularli (Peel); Merca (Taramasso) ; 

_ Mogadiscio; Obbia; Ellahelaj, Uorandi; Las Ej (Bricchetti-Robecchi); Hargeisa 
* (V. Bottego). Apyssinia: Buditu to Dimes: Arussi Galla (V. Bottego); Webi 
_ (Bricchetti-Robecchi); Ogaden; Daua (Ruspoli). 

___ Has been recorded from Madagascar, but undoubtedly through an error. 
s,s Var. medianus Santscut, 1919, Rev. Zool. Afr., VII, pp. 80 and 82 (8, 

4 ae ). 

‘Type locality: Brazzaville, Frencu Conco (A. Weiss). 
Cameroon: Molundu (Reichensperger). Frencu Conco: Ubangi (Augustin) ; 
_ Borda (Charleux). Benoveta: Cucala (J. Cruchet). 

1y. Var. subopacus Sanrscut, 1919, Rev. Zool. Afr., VII, pp. 80 and 82 (8, 2). 
Type locality: Samkita, Frencu Conao (F. Faure). 

Beet biz la. Subsp. delagoensis (Emery) Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 
_ Orient., Formicide,’ p. 48 (8, 2). 

Palicthareus tarsatus var. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 126. 
____ Paltothyreus tarsatus var. delagoensis Emery, 1899, Ann. Soc. Ent. Belgique, 

_ XLII, p. 468 (8, 2); 1911, ‘Gen. Insect., Ponerine,’ p. 62 (8, 2). ARNoLp, 1915, 
Ann. South African Mus., XTV, p. 45 (8). Santscut, 1919, Rev. Zool. Afr., VII, pp. 

80 and 82 (8). 
Type locality: Delagoa Bay, Porruauese East Arrica. 

___Rutopesta: (G. Arnold). German East Arnica: Mt. Kilimanjaro, River Himo 
(C. Alluaud); Pangani (Reichensperger). Brrrish East Arrica: Mt. Kenia, 
Meranga, Fort Hall; Bura, Wa-Taita; Kibwezi, Wa-Kamba; Mombasa; Maji-ya- 
chumvi, Wa-Nyika; Samburu, Wa-Nyika (Alluaud and Jeannel). 

la}. Var. robustus (Sanrscur). 
er eaioa tarsatus var. robusta Santscut, 1919, Rev. Zool. Afr., VII, pp. 81 and 

$2 (8, 9). 
Type locality: Buarsangueli, SomatrLanp (Revoil). 
lag. Var. striatidens (Sanrscui). 
Paltothyreus tarsatus var. striatidens Sanrscut, 1919, Rev. Zool. Afr., VII, pp. 

a $1 and 82 (8, 9). 
a Type locality: Kibwezi, Brrrisn East Arnica (C. Alluaud). 
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Glyphopone Foret 
Glyphopone, Foret, 1913, Rev. Zool. Afr., IT, p. 308. 
Genotype: Glyphopone bequaerti Foret, 1913. 

1. Glyphopone bequaerti Foret, 1913, Rev. Zool. Afr., II, p. 308, fig. 1 

(2); 1913, Ann. Soc. Ent. Belgique, LVII, p. 347 (9). Bequarrt, 1913, Rev. Zool. 
Afr., II, p. 422. 

Type locality: Kibombo, Betatan Conco (J. Bequaert). 

Beiaian Conco: Kasongo (Pons). 

Leptopone (ARNOLD) 

Glyphopone subg. Leptopone Arnotp, 1916, Ann. South African Mus., XIV, 
p. 163. 

Genotype: Glyphopone (Leptopone) rufigaster Arnold, 1916. 

1. Leptopone rufigaster (ArNoLp). 

Glyphopone (Leptopone) rufigaster ArnNoLD, 1916, Ann. South African Mus., 
XIV, p. 163, figs. 10, 10a (9). 

Type locality: Victoria Falls, Ruopesra (G. Arnold). 

Megaponera Mayr 

Megaponera Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 734. Emery, 
1911, ‘Gen. Insect., Ponerine,’ p. 67. 

Megaloponera Rocer, 1863, ‘Verzeich. Formicid.,’ p. 17. 

Ponera (part) Guérin, Gerst#cker, Rocer. Formica (part) Fasricrus, 
LATREILLE. 

Genotype: Formica fetens Fabricius, 1793. 

1. Megaponera fotens (Fasricius) Mayr, 1862, Verh. Zool. Bot. Ges. Wien, 

XII, p. 735 (8); 1863, ibid., XIII, p.428. Macrerrti, 1884, Ann. Mus. Civ. Genova, 

XXI, p. 538 (8); 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (8). Datta 
Torre, 1893, ‘Cat. Hym.,’ VII, p. 30. Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., 

X, 2, p. 200; 1895, Ann. Naturh. Hofmus. Wien, X, p. 125. Emery, 1897, Ann. Mus. 

Civ. Genova, XXXVIII, p. 597 (8, o). H. Srapetmann, 1898, ‘Deutsch-Ost- 
Afrika,’ IV, Hym., p. 41. Gesrro, 1901, Ann. Mus. Civ. Genova, XL, p. 729. 
Mayr, 1907, Sitzb. Ak. Wiss. Wien, math. naturw. K1., CX VI, Abt. 1, p. 387. Srrrz, 

1910, Mitt. Zool. Mus. Berlin, V, p. 130 (8); 1911, ‘Wiss. Ergebn. Deutsch. Zentr. 
Afr. Exped. (1907-08),’ III, p. 377 (8). Esery, 1911, ‘Gen. Insect., Ponerinz,’ 

p. 68 (8); 1912, Annuar. Mus. Zool. Univ. Napoli, N. 8., III, No. 26, p. 1 (8). 
ARNOLD, 1913, Proc. Rhodesia Sc. Assoc., XII, p. 12; 1914, ibid., XIII, p. 26. H. 

Bravuns, 1914, ibid., XIII, pp. 33, 35, 39, and 42. Sanrscut, 1914, ‘Voy. Alluaud et 

Jeannel Afr. Orient., Formicidae,’ p. 48 (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 313 (8). Arnowp, 1915, Ann. South African Mus., XIV, p. 46, fig. 6 (8, 
°, &), Pl. 1, figs. 7, 8, and 8a. Povtron, 1915, Trans. Ent. Soc. London, pp. v—vii 
and lvi-Ixi. BickHarpt, 1916, Entom. Blatter, XII, p. 2. Srrrz, 1916, ‘Ergebn. 

Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 371 (8, @). Carpenter, 1918, 

Trans. Ent. Soc. London, (1917), Proc., p. lx; 1920, ‘A Naturalist on Lake Victoria,’ 
p. 282. See p. 64. ei 

Formica fetens F anricius, 1793, ‘Ent. Syst.,’ II, p. 354 (8); 1804, ‘Syst. Piez.,’ 
p. 401 (8). F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 32. 
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_ Formica analis Larreiiie, 1802, ‘Hist. Nat. Fourmis,’ p. 282 (8). 
_ Ponera ee Gvéari, in Lefebvre, 1848, ‘Voy. Abyssinie,’ IV, Zool., part - 
6, p. 352 (8), Pl . vu, fig. 6. F. Smrrx, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 90. 
Raposzkowsky, 1876, Hor. Soc. Ent. Rossice, XII, p. 140. Cotnavintia: 1900, 
Bull. Soc. Ent. Italiana, XXXII, p. 297. 
_ Ponera leviuscula Gerst=cKer, 1858, Monatsb. Ak. Wiss. Berlin, p. 262 (8); 

in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 505 (8), Pl, xxxu, fig. 4. 
_ Ponera fetens GerstecKer, 1858, Monatsb. Ak. Wiss. Berlin, p. 262; 1859, 
kt Nature, XXV, 2, p. 431. Rocer, 1860, Berlin. Ent. Zeitschr., IV, p. 310 

_ (8). Gersracxer, 1862, in Peters, ‘Reise n. Mossambique, Zool.,’ V, p. 504 (8). 
_-—s Megaloponera fatens Rocer, 1863, ‘Verzeich. Formicid.,’ p. 17. Emery, 1877, 
Ann. Mus. Civ. Genova, IX, p. 368. Raposzkowsky, 1881, Jorn. Sci. Ac. Lisboa, VIII, 
No. 31, p. 197. Foret, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 352 (8); 1894, 
___ ibid., TX, p. 75. Emery, 1895, Ann. Mus. Civ. Genova, XXXV, p. 177; 1899, ibid., 
--XXXIX, p. 500 (<7). Foren, 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, 
(1903), p. 369 (8, a); 1907, Ann. Mus. Nat. Hungarici, V, p. 2 (8). Mayr, in 

__ Bjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 9 (8, @). Forex, 1909, 

Ann. Soc. Ent. Belgique, LIII, p. 64 (8); 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 244 
(8). -~Prerx, 1911, Zool. Anzeiger, XX XVIII, p. 244, fig. 1. Foret, 1911, Rev. 

__ Zool. Afr., I, p. 274 (8); 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVI, p. 361 (8); 
1913, Ann. Soc. Ent. Belgique, LVII, pp. 108 (8) and 347 (8, &); 1913, Rev. Zool. 
Afr, II, p. 308 (8); 1913, Deutsch. Ent. Zeitschr., Beih., p. 206. J. Bequaert, 

1913, Rev. Zool. Afr., IT, p. 422 (8). 
_—s« Ponera crassicornis Gerst#@cKeER, 1858, Monatsb. Ak. Wiss. Berlin, p. 262 (8); 
____ 1862, in Peters, ‘Reise n. Mossambique, Zool.,’ V, p. 506 (8), Pl. xxxu, fig. 5. Rocer, 

- 1860, Berlin. Ent. Zeitschr., IV, p. 309; 1863, ‘Verzeich. Formicid.,’ p. 23. Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 448. 

ae Megaponera crassicornis Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 200. 
- Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 30. Emery, 1897, Ann. Mus. Civ. Genova, 

_ XMXXVIIL, p. 597 (8). H. Srapetamann, 1898, ‘ Deutsch-Ost-Afrika,’ IV, Hym., p. 41. 
= Megaloponera crassicornis Emery, 1877, Anti. Mus. Civ. Genova, [X, p. 368 (8). 
Foret, 1892, -Mitth. Schweiz. Ent. Ges., VIII, p. 352 (8); 1907, Ann. Mus. Nat. 

_ Hungarici, V, p. 2 (8). 
> Megaponera dohrni Emery, 1902, Rend. Acead. Se. Bologna, N. 8., VI, p. 30 

(8). 
Tyre locality: Guinea (Isert). 

Fe Senecamaia: Thiés (F. Silvestri). Suerra Leone: (F. Silvestri). Gotp Coast: 
Akropong (Imhoff). Toco: (H. Brauns); Bismarckburg (Conradt). SovurHEern 
Nigerta: Agege; Ibadan (Farquharson). Cameroon: Metit (G. Schwab). 

Frencu Conco: Fort de Possel; Fort Crampel (Schubotz). Brtatan Conco: 

Lukula (Daniel); Kondué (Luja); Kambove (8S. A. Neave); Malela; Sankisia (J. 
Bequaert); Kwesi to Kilo (Bayer); Kindu (Burgeon); Kwidjwi Island, Lake Kivu; 
Libenge (Schubotz); Zambi; Niangara; Rungu; Avakubi; Faradje; Panga to 
Banalia; Boyulu; Niapu; Garamba; Akenge; Gamangui (Lang and Chapin). 

Ancoia: (Welwitsch). Benoveta: (C, Wellman). Ruopesta: Mumbwa (Doll- 
man); Loangwa Valley (8. A. Neave); Bulawayo (G. Arnold); Luapula River 

(Elena d'Aosta). Porrvuavese East Arnica: Tete; Mozambique (Peters). Ger- 

man East Arnica: Mt. Kilimanjaro (Bornemisza); Moschi (Katona); Njussi 
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(H. Prell); Amani, near Buiko (Zimmer); Mbusini; Bondei (Stuhlmann); Kibonoto, 
Mt. Kilimanjaro (Sjéstedt); Itigi; Kyaka Fort on the Kagera River (G. D. H. 

Carpenter); Usambara. Zanzipar. British East Arnica: Pori of Serengeti 
between Bura and Taveta; Fort Hall; Mbuyuni (Alluaud and Jeannel). UGanpa: 
Unyoro Province, Lake Albert (C. Alluaud); Gondokoro (F. Werner). ApyssrnzA: 
Arussi Galla, Ganale Gudda; Sancurar to Amarr Burgi; Dimé to Bass Narok (V.. 

Bottego); Sciotel (Beccari); Daua; Ogaden; Degabolla; Lake Abaja; Brava 
(Ruspoli); Gogfale; Harar (Kachovskij); southern Abyssinia (Ilg); Adua; Makalle. 
Soma.itanp: (C. Keller); Lower Ganana (V. Bottego). Errrrea: Keren (Beccari; 
Magretti); Bogos (Antinori); Ghinda (K. Escherich). Anoio-Eeyprian Supan: 
Sennar. 

1,. Var. rapax Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formici- 

de,’ p. 49 (9). 
Type locality: New Moschi, Mt. Kilimanjaro, 800 m., GermMan East Avnioa 

(Alluaud and Jeannel). 

German East Arrica: Moschi and Kilema, 1400-1500 m. (Alluaud and Jeannel). 

Ophthalmopone FoREL . 

Ophthalmopone Forex, 1890, Ann. Soc. Ent. Belgique, XXXIV, C. R., p. exi. 
Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 69. 

Pachycondyla (part) Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 360. 
Genotype: Ophthalmopone berthoudi Forel, 1890. 

1. Ophthalmopone berthoudi Foret, 1890, Ann. Soc. Ent. Belgique, 
XXXIV, C. R., p. exii (8). Datua Torre, 1893, ‘Cat. Hym.,’ VII, p. 31. Foret, 

1894, Mitth. Schweiz. Ent. Ges., IX, p. 76 (8, @). Emery, 1911, ‘Gen. Insect., 
Ponerine,’ p. 69 (8, @). Forex, 1913, Ann. Soc. Ent. Belgique, LVI, p. 108 (8). 
ARNOLD, 1915, Ann. South African Mus., XIV, p. 50 (8, o), Pl. m1, figs. 11, 13. 

Type locality: Valdezia, Transvaau (P. Berthoud). ‘ 

SourHerRN Ruopests: Bulawayo (G. Arnold). Porruagurse East AFRIca: 

Delagoa (Liengme). 
2. Ophthalmopone depilis Emery, 1902, Rend. Acead. Se. Bologna, N.S., 

VI, p. 29 (8); 1911, ‘Gen. Insect., Ponerinz,’ p. 69 (8). 
Type locality: San Toomé (Mocquerys). 
3. Ophthalmopone hottentota Emery, 1902, Rend. Accad. Se. Bologna, 

N.S., VI, p. 30; 1911, ‘Gen. Insect., Ponerinew,’ p. 70 (8). Arnop, 1915, Ann. South 
African Mus., XIV, p. 52 (8, &), Pl. u, fig. 12. 

Pachycondyla hottentota Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 360 
(8); 1890, Ann. Soc. Ent. France, (6) X, p. 72 (8). Datta Torre, 1893, ‘Cat. 

Hym.,’ VII, p. 34. 

Ophthalmopone lanceolata Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 125 

(8). 
Type locality: Cape of Good Hope (L. Péringuey). 

SouTHERN Ruopesia: Sebakwe (G. Arnold). Cape Province: generally (G. 
Arnold); Willowmore (H. Brauns). 

4. Ophthalmopone ilgi Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 76 
(8). Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, p. 597 (8); 1911, ‘Gen. 
Insect., Ponerine,’ p. 70 (8). 
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type wali: i deiies ApyssiniA (Ig). 
| SomatiLaxp: (Ruspoli). 

; _ 5. Ophthalmopone mocquerysi Emery, 1902, Rend. Accad. Se. Bologna, 
N.S. VI,p-20(8). Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 422 (8). Emery, 
1911, ‘Gen. Insect., Ponerine,’ p. 70 (8). 

: _ Type locality: San Tuomeé (Mocquerys). 
_ Ancota: Mossamedes. 

Bothroponera Mayr 

ners Mave, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 717. 
_ Pachycondyla subg. Bothroponera Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 

8. ‘Foret, ArNoip, Santscut. 
___ Pachycondyla (part) F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 105. 

_Ponera (part) Jervon, F. Swrru, Rocer. 
_ Genotype: Bothroponera pumicosa Roger, 1860. 
i = ‘Bothroponera cariosa Exenr, 1895, Ann. Soc. Ent. France, LXIV, 

aa 20 (8). 
__—_— Pachycondyla (Bothroponera) cariosa Emery, 1901, Ann. Soc. Ent. Belgique, 
¥ XLY, p. 45; 1911, ‘Gen. Insect., Ponerinz,’ p. 76 (8). Annoxp, 1915, Ann. South 
_ African Mus., XIV, p. 59 (8). 

; Type locality: Delagoa Bay, Porrucuese East Arrica. 

_ Care Province. TRANSVAAL. 
a 2. Bothroponera cavernosa (Rocrer) Mayr, 1862, Verh. Zool. Bot. Ges. 
Wien, XII, p. 717; 1863, ibid., XIII, p. 397. Rocer, 1863, ‘Verzeich. Formicid.,’ 
 p. 16. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 36. 

. _Ponera cavernosa Rocer, 1860, Berlin. Ent. Zeitschr., IV, p. 288 (8). 
Pachycondyla (Bothroponera) cavernosa Emery, 1901, Ann. Soc. Ent. Belgique, 

ei, XLV, p. 45; 1911, ‘Gen. Insect., Ponerine,’ p. 76. Annoxp, 1915, Ann. South Afri- 
ean Mus., XIV, p. 60 (8). 
.. Type locality: Caffraria. 

Care Province. 
3. Bothroponera crassa Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 

111 (8). Datza Torre, 1893, ‘Cat. Hym.,’ VII, p. 36. Foret, 1894, Mitth. 
Schweiz. Ent. Ges., IX, p. 75. Ern. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 2 (8). 

Ponera crassa Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 366, fig. (8). 

Ponera (Bothroponera) crassa Emery, 1895, ibid., XX XV, p. 177. 
Pachycondyla (Bothroponera) crassa Emery, 1901, Ann. Soc. Ent. Belgique, 

XLV, p. 46. Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 244 (8). Emery, 
__-«* 4911, ‘Gen. Insect., Ponerinw,’ p. 77 (2). Forex, 1913, Ann. Soc. Ent. Belgique, 

LVII, p. 347 (8). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formici- 
dx,’ p. 50 (8). 

Type locality: Sciotel, Apyssin1a (Beccari). 
Frencu Conco: Ogowe (Mocquerys). Brtcian Conoco: Mayombe (de 

Briey). Bnrrrisnh East Arnica: Nairobi (C. Alluaud). Enrrrrea: Nefasit (Ilg). 

Apyssinia: (Ilg); Arussi Galla, Ganale Gudda; Wells of Laffarugh to Wells of 

Aberio, Ogaden (V. Bottego); Webi (Bricchetti-Robecchi), Somaumanp: Obbia 
(Briechetti-Robecchi); Erdal. 
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3:. Var. ilgi (Foret). 

Pachycondyla (Bothroponera) crassa var. ilgi Foret, 1910, Zool. Jahrb. Abt. 

Syst., XXIX, p. 244 (8). Emery, 1911, ‘Gen. Insect., Ponerinw,’ p. 77 (8). 
Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidae,’ p. 50 (8). 

Type locality: Schoa, Anyssunta (Ilg). 

British East Arrica: Kenia Region between the Amboni and Naremuru 
Rivers, 1800-2000 m. (Alluaud and Jeannel). 

4. Bothroponera cribrata (Sanrscui). 

Pachycondyla (Bothroponera) cribrata Santscut, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 349 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 76 (8). 
Type locality: Brazzaville, Frenca Conao (A. Weiss). 

5. Bothroponera fugax (Foret). 
Pachycondyla (Bothroponera) fugax Foret, 1907, Ann. Mus. Nat. Hungarici, 

V, p. 7 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 76 (8). 
Type locality: Arusha-chini, Lake Diine, German East Arrica (Katona). 
6. Bothroponera granosa (Rocrer) Mayr, 1862, Verh. Zool. Bot. Ges. Wien, 

XII, p. 717; 1863, ibid., XIII, p. 397. Roger, 1863, ‘Verzeich. Formicid.,’ p. 16. 

Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 36. 

Ponera granosa Rocer, 1860, Berlin. Ent. Zeitschr., IV, p. 290 (8). 
Pachycondyla (Bothroponera) granosa Emery, 1901, Ann. Soc. Ent. Belgique, 

XLV, p. 45; 1911, ‘Gen. Insect., Ponerine,’ p. 76 (8). Foret, 1914, Bull. Soc. 
Vaudoise Se. Nat., (5) L, p. 214 (8). Arnoxp, 1915, Ann. South African Mus., XIV, 

p. 61 (8), Pl. n, fig. 16. 
Type locality: Cape of Good Hope (Drége). 
Care Province: George, Knysna (H. Brauns). Natat. SourHern RHODESIA: 

Victoria Falls (L. Péringuey). 

7. Bothroponera kriigeri (Foret). 
Pachycondyla (Bothroponera) kriigeri Foret, 1910, Ann, Soc. Ent. Belgique, 

LIV, p. 28 (8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 56 (8). 
Pachycondyla (Bothroponera) kruegeri Emery, 1911, “Gen. Insect., Ponerinz,’ 

p. 77 (8). Santscnt, 1914, Med. Géteborgs Mus. Zool. Afd., Ill, p. 4 (8). 
TrAcArpu, ibid., p. 43. 

Type locality: Valdezia, TRANSVAAL (P. Berthoud). 
ZuLuLAND: Umfolosi (I. Tragardh). Transvaau: (G. Arnold). 

7:. Var. rhodesiana (Foret). 
Pachycondyla (Bothroponera) kriigeri var. rhodesiana Forew, 1913, Ann, Soc. 

Ent. Belgique, LVII, p. 109 (8). Arnovp, 1915, Ann. South African Mus., XTV, p. 

57 (8, @). 
Type locality: Bulawayo, SourHern Ruopesta (G. Arnold). 

7a. Subsp. asina (Sanrscui). 
Pachycondyla (Bothroponera) asina Sanrscut, 1912, Ann. Soc. Ent. Belgique, 

LVI, p. 153 (8). 

Pachycondyla (Bothroponera) kruegeri subsp. asina Santscut, 1914, Med. Géte- 
borgs Mus. Zool. Afd., Il, p. 4 (8). 

Type locality: Bririsn East Arrica (Demarchi). 
ZuLuLAND: Umfolosi (I. Trag&rdh). 

8. Bothroponera levissima (ARNOLD). 
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(Bothroponera) levissima ARNOLD, 1915, Ann. South African Mus., 
X1Y, p58 (9), P ur, figs. 15, 15a. 
on. Saldanha Bay, Care Province (G. Arnold). 

. Bothroponera nasica (Sanrscui). 

(Bothroponera) nasica Santscut, 1920, Ann. Soc. Ent. Belgique, 

_ Type locality : Samkita, Frencu Conco (F. Faure). 
10. Bothroponera pachyderma (Emery). See p. 73. 

(Bothroponera) pachyderma Emery, 1901, Ann. Soc. Ent. Belgique, 

XLY, p. 49 (8, 2). Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, etc.,’ 
me. oe 9 (8). Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 76 (8, 2). 

_ Type locality: Cameroon (Conradt). 
German East Arnica: Kibonoto, Mt. Kilimanjaro, 1000-2000 m.; Natron 

‘ae (Sjéstedt). Betctan Conco: Manamana; Bafwasende; Medje; Ngayu; 
Niangara; Akenge (Lang and Chapin). 

«10. Var. attenata (SanTscu!). 

_ Pachycondyla (Bothroponera) pachyderma var. attenata Santscu1, 1920, Ann. 

Soe. Ent. Belgique, LX, p. 7 (8). 
Type locality: N’gazi, BeLatan Conco (Elskens). 

10,. Var. funerea Wm. M. Wueeter. See p. 73 (9). 

_ Type locality: Medje, Betaian Conco (Lang and Chapin). 

10;,. Var. postsquamosa (Santscui). 

_Pachycondyla (Bothroponera) pachyderma var. postsquamosa Santscui, 1920, 
rey Soc. Ent. Belgique, LX, p. 7 (8). 
‘Type locality: Lobay, Frencu Conco (Riggenbach). 

11. Bothroponera picardi (Foret). 

Pachycondyla (Bothroponera) picardi Fore, 1901, Mitth. Schweiz. Ent. Ges., 
X, p. 304 (8); in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 559 (8). Emery, 
1911, ‘Gen. Insect., Ponerinew,’ p. 77 (8). 

Type locality: between the Cubango and Cuito Rivers, Mossamepes (Baum 

and Van der Kellen). 
12. Bothroponera pumicosa (Rocer) Mayr, 1862, Verh. Zool. Bot. Ges. 

Wien, XII, p. 717; 1863, ibid., XIII, p. 397. Rocer, 1863, ‘Verzeich. Formicid.,’ 
p. 16. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 36. 

Ponera pumicosa Rocer, 1860, Berlin. Ent. Zeitschr., IV, p. 290 (8). 
Pachycondyla pumicosa Fore, 1901, Rev. Suisse Zool., TX, p. 344. 
Pachycondyla (Bothroponera) pumicosa Emery, 1901, Ann. Soc. Ent. Belgique, 

XLV, p. 45. Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 130 (8). Forex, in Schultze, 

1910, ‘Forschungsreise in Siidafrika,’ IV, p. 4 (8). Emery, 1911, ‘Gen. Insect., 
Ponerinew,’ p. 76 (8). Sanrscur, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 4 
(8). Arno.p, 1915, Ann. South African Mus., XIV, p. 62 (8, <). 

Type locality: Caffraria. 
Cameroon: Mundame (Conradt). Care Province: (H. Brauns; Drége); 

Cape Town (Wilms). Natav: (Haviland); Van Reenen (I. Trigirdh). 
12,. Var. berthoudi (Foret). 
Pachycondyla berthoudi Fore., 1901, Rev. Suisse Zool., IX, p. 344 (8). 

Pachycondyla (Bothroponera) berthoudi Emery, 1911, ‘Gen. Insect., Ponerine,’ 
p. 76 (8). Foret, 1913, Rev. Zool. Afr., II, p. 306 (8, o). 
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Pachycondyla (Bothroponera) pumicosa subsp. berthoudi Forex, 1913, Ann. Soc. 
Ent. Belgique, LVI, p. 109 (8). Arnoup, 1915, Ann. South African Mus., XTV, p. 
63 (8, @). 

Type locality: Valdezia, TRansvaa. (P. Berthoud). 

Carre Province: Willowmore (H. Brauns). 
12,. Var. sculpturata (Sanrscui). 

Pachycondyla (Bothroponera) sculpturata SANTSCHI, 1912, Ann. Soe. Ent. Bel- 
gique, LVI, p. 151 (?). 4 

Type locality: Zambésie, Ruopesta (Demarchi). 

MozamBique: (G. Vasse). 
13. Bothroponera sanguinea (Santscut). 
Pachycondyla (Bothroponera) sanguinea Santscut, 1920, Ann. Soc. Ent. Belgique, 

LX, p. 7 (9). 
Type locality: Conco (obtained from Le Moult). 
14. Bothroponera silvestrii (Sanrscni). 
Pachycondyla (Bothroponera) silvestrii Santscut, 1914, Boll. Lab. Zool. Gen. 

Agrar. Portici, VIII, p. 313 (8). 
Type locality: Aburi, Gop Coast (F. Silvestri). 

15. Bothroponera sjéstedti (Mayr). See p. 74. 

Ponera sjéstedti Mayr, 1896, Ent. Tidskr., XVII, p. 231 (8, 2, o). 

Pachycondyla (Bothroponera) sjéstedti Emery, 1901, Ann. Soc. Ent. Belgique, 
XLV, p. 45; 1911, ‘Gen. Insect., Ponerinw,’ p. 77 (8, 2, @). 

Pachycondyla (Bothroponera) sjestedti Santscut, 1914, Boll. Lab. Zool. Gen. 
Agrar. Portici, VIII, p. 315, fig. 3 (9). 

Type locality: Cameroon (Sjéstedt). 
Cameroon: Victoria (F. Silvestri); Mbalmajo to Ekeneli (G. Schwab). Bet- 

GtIAN ConGo: Malela (J. Bequaert). 
16. Bothroponera soror (Emery). See p. 74. 
Ponera (Bothroponera) soror Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, 

p. 472 (8, 9). 
Pachycondyla (Bothroponera) soror Emery, 1901, ibid., XLV, p. 46. Santscut, 

1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 350 (8). Sxrrrz, 1910, Mitt. Zool. 
Mus. Berlin, V, p. 129 (8, 9). Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 78 (8, 
). Forex, 1913, Ann. Soc. Ent. Belgique, LVII, p. 110 (8); 1913, Rev. Zool. 
Afr., II, p. 306 (2). Arnoxp, 1915, Ann. South African Mus., XIV, p. 59 (8). 

Pachycondyla soror BequaErt, 1913, Rev. Zool. Afr., II, p. 421. 

Type locality: Cameroon (Conradt). 
Toco: Bismarckburg (Conradt). Cameroon: Metit (G. Schwab); Mundame 

(Conradt); Yaunde (Zenker). Frencn Conco: Brazzaville (A. Weiss). BrLGtan 

Conao: Elisabethville; Sankisia (J. Bequaert); Akenge; Medje; Ngayu; Niangara; 

Avakubi; Niapu (Lang and Chapin). Ruopesta: Springvale; Bulawayo (G. 
Arnold). 

16,. Var. ancilla (Emery). See p. 74. 
Ponera (Bothroponera) soror var. ancilla Emery, 1899, Ann. Soc. Ent. Belgique, 

XLII, p. 472 (8). 
Pachycondyla (Bothroponera) soror var. ancilla Emery, 1901, Ann. Soc. Ent. 

Belgique, XLV, p. 46; 1911, ‘Gen. Insect., Ponerinz,’ p. 78 (8). 
Type locality: River Kuilu, Frenca Coneo. 
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__-—« Betaran Conco: Isangi (Lang and Chapin). 
16a. Subsp. suturalis (Foret). 

____- Pachycondyla (Bothroponera) soror subsp. suturalis Foret, 1907, Rev. d’Ent. 
‘Caen, XXV1, p.,133 (8). Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 78 (8). 
f "Type locality: Karssa, Apyssinta (de Rothschild). 

17. Bothroponera strigulosa Emery, 1895, Ann. Soc. Ent. France, LXIV, 
Pp 19 (9). 
__ Pachycondyla (Bothroponera) strigulosa Emery, 1901, Ann. Soc. Ent. Belgique, 
XLY, p. 45; 1911, ‘Gen. Insect., Ponerinx,’ p. 76 (8). Arnoxp, 1915, Ann. South 

_ African Mus., XTV, p. 61 (8). 
oe Type locality: Kimberley, Care Province (E. Simon). 
18. Bothroponera talpa Ern. Anpré, 1890, Rev. d’Ent. Caen, IX, p. 316 

* —@. Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 37. See p. 73. 
Ponera (Bothroponera) talpa Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, 

—p. 473 (8). 
i Pachycondyla (Bothroponera) talpa Emery, 1901, ibid., XLV, p. 45. Santscut, 
b 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 314 (@ ). 
= ‘Type locality: Sterra Leone (Mocquerys). 
= _ Frencu Gurvea: Kakoulima (F. Silvestri). Gotp Coast: Aburi (F. Silvestri). 

= Caneroox. Betcran Conco: Niapu; Niangara, Avakubi; Medje (Lang and 

18a. Subsp. variolata (Sanrscut). 
(Bothroponera) variolata Santscut, 1912, Ann. Soc. Ent. Belgique, 

LVI, p. 151 (8). 
_-—s Pachycondyla (Bothroponera) talpa subsp. variolata Santscut, 1914, Boll. Lab. 
_ ‘Zool. Gen. Agrar. Portici, VIII, p. 314. 
a Type locality: Frencu Conco (Zimmermann). 

Phrynoponera Wm. M. WHEELER 

Phrynoponera Wu. M. Wuee er, 1920, Psyche, XXVII, p. 53. 
Genotype: Bothroponera gabonensis Ern. André, 1892. 
1. Phrynoponera armata (Sanrscu!). 

_ Pachycondyla (Bothroponera) armata Sanrscut, 1919, Rev. Zool. Afr., VII, p. 

‘$2 (9). 
aves locality: Kitempuka, Beraian Conco (Gérard). 

bequaerti Wu. M. Wueeter. See p. 79 (2). 
Type locality: Ngayu, Beiatan Conco (Lang and Chapin). 
3. Phrynoponera gabonensis (Een. Anpré). See p. 76. 
Bothroponera gabonensis Exn. Anvré, 1892, Rev. d’Ent. Caen, XI, p. 50 (9). 

Darra Torre, 1893, ‘Cat. Hym.,’ VII, p. 36. 
Pachycondyla (Bothroponera) gabonensis Emery, 1901, Ann. Soc. Ent. Belgique, 

XLV, p. 45. Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 130, fig. 1 (8, °). Emery, 
1911, ‘Gen. Insect., Ponerins,’ p. 76 (9). 

Type locality: Gaboon, Frenca Conco. 
Betatan Conco: Kimpoko (Bittner); Bafwasende; Medje; Akenge (Lang and 

Chapin). 
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3:. Var. esta Wa. M. Wueeier. See p.77 (8, 9). 
Type locality: Medje, Beta1an Conco (Lang and Chapin). 
Be.oian Conco: Gamangui; Ngayu (Lang and Chapin). 
3. Var. fecunda Wm. M. Wuee.er. See p.78(8, 9). 
Type locality: Akenge, Betaian Conco (Lang and Chapin). 

Beician Conco: Medje; Ngayu; Avakubi (Lang and Chapin). 

3. Var. robustior (Sanrscui). 
Pachycondyla (Bothroponera) gabonensis var. robustior Santscui, 1919, Rev. 

Zool. Afr., VII, p. 82 (8). 

Type locality: Banalia, BeLGian Coneo (J. Bequaert). 

34. Var. striatidens (Sanrscui). See p. 78. 

Pachycondyla (Bothroponera) gabonensis var. striatidens Santscui, 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 315, fig. 4 (8). 

Type locality: Victoria, Cameroon (F. Silvestri). 
Beiaian Conco: Medje; Akenge; Ngayu (Lang and Chapin). 

35. Var. umbrosa Wa. M. Wueeter. See p. 78 (8). 
Type locality: Medje, BetG1an Conco (Lang and Chapin). 

4. Phrynoponera heterodus Wm. M. Wueever. See p. 78( 2). 

Type locality: Stanleyville, BeLg1an Conco (Lang and Chapin). 
5. Phrynoponera sveni (Foret). See p. 79. : 

Pachycondyla (Bothroponera) sveni Fore., 1916, Rev. Suisse Zool., XXIV, p. 
398 (8). 

Type locality: Betaian Conco (Kohl). 

Beiatan Conco: Medje (Lang and Chapin). 

Ectomomyrmex MAyYrR 

Ectomomyrmex Mayr, 1867, Tijdschr. v. Ent., X, p. 83. ; 

Pachycondyla subg. Ectomomyrmer Emery, 1911, *Gen. Insect., Ponerinz,’ 
p. 78. 

Pachycondyla (part) F. Smrru. Bothroponera (part) Emery, Foren. Ponera 

(part) Ern. Anpr#&, Fore. 

Genotype: Ectomomyrmex javanus Mayr, 1867. 

1. Ectomomyrmex brunoi (Foret). 
Pachycondyla (Ectomomyrmex) brunoi Forex, 1913, Deutsch. Ent. Zeitschr., 

Beih., p. 205 (€). Anrnoxp, 1915, Ann. South African Mus., XTV, p. 53 (8, o). 
Type locality: Bulawayo, Ruopgsia (G. Arnold). 

> 

Euponera ForREL 

Ponera subg. Euponera Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, p. 126 (sensu stricto). 

Euponera Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 43 (sensu laliore). 
Foret, 1901, ibid., XLV, p. 141. Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 79. 

Ponera (part) F. Smrrn, Rocer, Mayr, ete. Formica (part) Fasricrvs. 

Genotype: Euponera sikore Forel, 1891. 

Subgenus 1. Mesoponera EMERY 
Euponera subg. Mesoponera Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 43; 

1911, ‘Gen. Insect., Ponerinz,’ p. 80. 
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_ Mesoponera Brxcuam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 99. 
_ Ponera subg. Xiphopelta Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 
Bd (misspelled Hiphopelta on the same page). 

_ Buponera subg. Xiphopelta Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 206. 
Pachycondyla (part) Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 890. 

_ Ponera (part) F. Smirun, Rocer, Mayr, ete. 

_ Subgenotype: Ponera caffraria F. Smith, 1858. 
ae 1. Euponera (Mesoponera) caffraria (F. Smrrn) Emery, 1901, Ann. Soe. 

Br Sak Sateince, XLV, p. 46; 1911, ‘Gen. Insect., Ponerinz,’ p. 81 (8, 2). Foret, 
___- 1913, Ann. Soc. Ent. Belgique, LVII, p. 108 (8). Arnoxp, 1915, Ann. South African 
__-‘Mus., XIV, p. 65 (8, 9, @), Pl. u, figs. 17, 17a and PI. m1, fig. 22. 

___ Ponera caffraria F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 91 (2). Rocer, 
1860, Berlin. Ent. Zeitschr., IV, p. 285; 1863, ‘Verzeich. Formicid.,’ p. 16. Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 447; 1886, ibid., XXXVI, p. 358. Datta 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 38. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, 
a p. 124 (8, 2). Exery, 1899, Mem. Accad. Sc. Bologna, (5) VIII, p. 3 (larva), Pl 

Bet Mige. 
ss“ Ponera quineensis Exn. ANpré, 1890, Rev. d’Ent. Caen, IX, p. 318 (8). Datta 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 39. Emery, 1895, Ann. Soc. Ent. France, LXIV, 

p. 20. 
_ Mesoponera caffraria Drxey and Lonestarr, 1907, Trans. Ent. Soc. London, 

pp. 332 and 342 ( ). 
_Euponera (Brachyponera) caffraria Santscut, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 350. 
a Euponera (Mesoponera) caffra Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 

_ Portici, VIII, p. 315 (8). 
. Type locality: Port Natal, Natav. 

_ Frence Gurvea: Kakoulima (F. Silvestri). Srerra Leone: (Mocquerys). 

Cameroon: (H. Brauns). Frencn Conco: Brazzaville (A. Weiss). Ruopesta: 
Springvale (G. Arnold). BrecuvaNaLanp: Serui (Dixey and Longstaff). TRans- 

_ WAAL: Pretoria (E. Simon). Nara: (C. B. Cooper and Marley); Colenso (Dixey 

and Longstaff). Care Province: Willowmore (H. Brauns). 
2. Euponera (Mesoponera) elisz# (Forre.). See p. 1008. 

2,. Var. redbankensis (Foret). 
Ponera (Xiphopelta) arnoldi var. redbankensis Forex, 1913, Ann. Soc. Ent. Bel- 

gique, LVII, p. 109 (9). 
Euponera (Mesoponera) elize var. redbankensis Annoup, 1915, Ann. South 

African Mus., XIV, p. 71 (8). 
Type locality: Redbank, Ruoprsta (G. Arnold). 

a 2a. Subsp. divaricata Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, 
i p.- 6, fig. 3 (8). 

Type locality: Keren, Errrrea (FP. Silvestri). 
Errrrea: Ghinda; Nefasit (F. Silvestri). 
2b. Subsp. rotundata (Emery) Foret, 1913, Deutsch. Ent. Zeitschr., Beih., 

p. 206 (8). 
Ponera elis# var. rotundata Emery, 1895, Ann. Soc. Ent. France, LXTV, p. 20 (8). 
Euponera (Mesoponera) elise var. rotundata Emery, 1901, Ann. Soc. Ent. 

Belgique, XLV, p. 46; 1911, ‘Gen. Insect., Ponerinw,’ p. 81 (8). 
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Euponera (Mesoponera) elize var. rotundata ARNOLD, 1915, Ann. South African 

Mus., XIV, p. 70 (8, ?). 
Ponera (Xiphopelta) arnoldi Fore., 1913, Ann. Soc. Ent. Belgique, — p. 

108 (8). 
Type locality: Bloemfontein, OraNcEe Free State (E. Simon). 

Ruopesta: Bulawayo (G. Arnold). 

3. Euponera (Mesoponera) escherichi (Fore.) Emery, 1915, Boll. Lab. 
- Zool. Gen. Agrar. Portici, X, p. 3 (8). 

Pachycondyla (Bothroponera) escherichi Forer, 1910, Zool. “Jahrb. Abt. Syst., 
XXIX, p. 244 (8). 

Euponera (Mesoponera?) escherichi, Emery, 1911, ‘Gen. Insect., Ponerins,’ 
p. 82. 

Type locality: Nefasit, Exrrrea (K. Escherich; F. Silvestri). 
4. Euponera (Mesoponera) fossigera Mayr. Arnoip, 1915, Ann. South 

African Mus., XIV, p. 71 (8), Pl. 1, fig. 20. 
Euponera fossigera Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 3 (8). 
Euponera (Mesopénera?) fossigera Emery, 1911, ‘Gen. Insect., Ponerinez,’ p. 82. 
Type locality: Port Elizabeth, Care Province (H. Brauns). 

5. Euponera (Mesoponera) havilandi (Foret). 
Megaloponera (Hagensia) havilandi Foret, 1901, Rev. Suisse Zool., IX, p. 333 

(8); in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 3 (8). 
Megaponera (Hagensia) havilandi Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 

69 (8). 
Euponera (Mesoponera) sulcigera Mayr, 1904, Verh. Zool. Bot. Ges. Wien, LIV, 

p. 593 (8). 
Euponera havilandi ARNOLD, 1915, Ann. South African Mus., XIV, p. 67 (8, 7). 
Type locality: Nava (Haviland; R. C. Wroughton). 

Natat: Durban (Wilms). Cape Province: Knysna (H. Brauns)'; Grahams- 

town (Hewitt); King William’s Town (R. Godfrey). 

5;. Var. fochi Foret, 1918, Bull. Soc. Vaudoise Sc. Nat., (5) LII, p. 155. 

Type locality: Durban, Naat. 
6. Euponera (Mesoponera) ingesta Wm. M. WHEELER, See p. 82 (8). 
Type locality: Akenge, Betaian Coneo (Lang and Chapin). 

Be.eran Conco: Niapu; Faradje; Lubila (Lang and Chapin). 
7. Euponera (Mesoponera) peringueyi Emery, 1911, ‘Gen. Insect., Poneri- 

ne,’ p. 81. ARNOLD, 1915, Ann. South African Mus., XIV, p. 66 (9), Pl. m, fig. 19. 
Ponera peringueyi Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 474 (8). 
Euponera (Brachyponera) peringueyi Emery, 1901, ibid., XLV, p. 47. 

Type locality: Nord Hook, Care Province (L. Péringuey). 

Carr Province: Saldanha Bay (L. Péringuey). 
8. Euponera (Mesoponera) scolopax Emery, 1901, Ann. Soc. Ent. Belgi- 

que, XLV, p. 46; 1911, ‘Gen. Insect., Ponerinz,’ p. 81. Srrrz, 1916, ‘Ergebn. Zweit. 

Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 371 (8). 
Ponera scolopax Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 473 (8). 
Type locality: Cameroon (Conradt). 

Beiaian Conco: Libenge (Schubotz). 

1Specimens received from Dr. H. Brauns. 
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9. Euponera (Mesoponera) senegalensis Sanrscut, 1914, Boll. Lab. Zool. 
Gen. Agrar. Portici, VIII, p. 315, fig. 5 (8). 

___ Buponera (Xiphopelta) senegalensis Emery, 1915, ibid., X, p. 7. 
Type locality: Thiés, Senecamsta (F. Silvestri). 

aan 10. Euponera (Mesoponera) subiridescens Wu. M. WuHeeter. See p. 
rs 83 (8). 

‘Type locality: Akenge, Betctan Conco (Lang and Chapin). 

‘ ___ Betetan Conco: Medje; Ngayu (Lang and Chapin). 

Subgenus 2. Brachyponera EMERY 

_ Euponera subg. Brachyponera Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 
43; 1911, ‘Gen. Insect., Ponerine,’ p. 83. 
.  Brachyponera Bixcuam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 101. 

_ Pachycondyla (part) Exn. Anpré&, 1890, Rev. d’Ent. Caen, IX, p. 316. 

Ponera (part) Rocer, Mayr, F. Suir, Emery, Forev. 

_ Subgenotype: Ponera sennaarensis Mayr, 1862. 
ll. Euponera (Brachyponera) ambigua (Ern. Anpré) Emery, 1901, Ann. 

Soc. Ent. Belgique, XLV, pp. 47 and 49; 1911, ‘Gen. Insect., Ponerinz,’ p. 84. 
Pachycondyla ambigua Exx. Anvré, 1890, Rev. d’Ent. Caen, IX, p. 316 (2). 

Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 32. 
Type locality: Sterra Leone (Mocquerys). 
12. Euponera (Brachyponera) sennaarensis (Marr) Emery, 1901, Ann. 

Soe. Ent. Belgique, XLV, p. 47. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ IT, 
p.75 (8); 1907, Ann. Mus. Nat. Hungarici, V, p.5 (8). Mayr, 1907, Sitzb. Ak. Wiss. 
Wien, math. naturw. KI., CXVI, Abt. 1, p. 387. Sanrtscur, 1910, Ann. Soc. Ent. 

France, LXXVIII, (1909), p. 350 (8, 9). Foret, 1910, Zool. Jahrb. Abt. Syst., 

- XXIX, p. 245 (8, 2, &). Srivz, 1910, Mitt. Zool. Mus. Berlin, V, p. 130 (8). 
Foret, 1911, Rev. Zool. Afr., IT, p.307 (8). Karawatew, 1911, Rev. Russe Ent., XI, 
p.3(8, 9). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 84 (8). Foret, 1913, Ann. 
Soc. Ent. Belgique, LVII, pp. 108 (8, 9) and 347 (8, @). Sanrscut, 1914, ‘Voy. 

Alluaud et Jeannel Afr. Orient., Formicide,’ p. 50 (8, 2); 1914, Boll. Lab. Zool. Gen. 

Agrar. Portici, VIII, p. 318. Arnoup, 1915, Ann. South African Mus., XIV, p. 72 

(8, 2, &), PL u, fig. 21. Ewenry, 1915, Boll. Lab, Zool. Gen. Agrar. Portici, X, 
p. 3 (8, 9). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 
372 (8). See p. S4. 

Ponera sennaarensis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 721 (98); 
1863, ibid., XIII, p. 450. Roger, 1863, ‘Verzeich. Formicid.,’ p. 16. Mayr, 1878, 
Verh. Zool. Bot. Ges. Wien, XXVIII, p. 662 (9). Emery, 1877, Ann. Mus. Civ. Genova, 

IX, p. 366 (8). Macrerrtt, 1884, ibid., XXI, p. 338 (8). Emery, 1892, Ann. Soc. 
Ent. France, LX, (1891), p. 557 (8); 1881, Ann. Mus. Civ. Genova, XVI, p. 528; 
1892, ibid., XXXII, p. 111 (8, 2). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 42. 
Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 75. Mayr, 1895, Ann. Naturh. 

Hofmus. Wien, X, p. 125. Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337; 

1895, Ann. Mus. Civ. Genova, XXXV, p. 177; 1897, ibid. XXXVIII, p. 597; 
1899, Ann. Soc. Ent. Belgique, XLILI, p. 474. 

Ponera sorghi Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 169 (9); 1863, ‘Ver- 

aeich. Formicid.,’ p. 16. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 450. 
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Ponera senaarensis Macretti, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 
244 (8). Wasmann, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ pp. 202 — 
and 221. 

?Ponera sennaarensis Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 474. 
Euponera sennaarensis Mayr, in Jigerskiéld, 1903, ‘Exped., IX, Formicid.,’ 

p. 2. Brquarrt, 1913, Rev. Zool. Afr., II, p. 421. Arnoip, 1913, Proc. Rhodesia 
Se. Assoc., XII, p. 13. 

Euponera (Brachyponera) sorghi Emery, 1911, ‘Gen. Insect., Ponering,’ p. 84 
(9). 

Type locality: Sennar, ANGLo-EGypTian Supan. 

SenecamMBiA: Dakar (C. Alluaud); Thiés (F. Silvestri). Frenca Guinea: 
Konakry; Kindia; Kakoulima (F. Silvestri). Snerra Leone: Samlia Falls, River 
N’Gamie (Mocquerys). Gotp Coast: Kitta; Akra. Sournern Nicerta: Ibadan; 
Olokemeji (F. Silvestri). Cameroon: Metit; Mbalmajo to Ekeneli (G. Schwab). - 
Spanisu Guinea: Alen (Tessmann). Frenca Conco: Cape Lopez; Brazzaville; 
Mindouli (A. Weiss); Fort Crampel (Schubotz). Breva1tan Conao: Leopoldville (J. 
Maes); Avakubi; Niapu; Stanleyville; Medje; Faradje; Thysville; Zambi (Lang 
and Chapin); Bukama (J. Bequaert). Ruoprsia: Bulawayo (G. Arnold). UGAnpaA: 

Unyoro Province, region of Lake Albert, Kadjura (C. Alluaud); Gondokoro (F. 
Werner). Brirish East Arrica: Voi, Taita district (Alluaud and Jeannel). German 
East Arrica: Pemba Island; Fundu Island (Voeltzkow). Somanmanp: Lower 

Ganana (V. Bottego); Obbia; Mogadiscio; Gubbet-(Bricchetti-Robecchi). Apnys- 
stn1A: Bela; Ogaden (Ruspoli); Sciotel (Beccari); southern Abyssinia (Ig); Webi 
(Bricchetti-Robecchi). Errrrea: Kor Lebka (Magretti); Nefasit; Ghinda (K. 
Escherich); Keren; Ghinda (F. Silvestri). ANG Lo-Ecypt1aAn Supan: Khartum (1. 
Tragirdh; Karawaiew); White Nile (Gredler); Kassala; Bahr-el-Salaam (Magretti). 
AraBiA: Mascat (Biro); Aden; Tes; Cheik Isman (Doria and Beccari). 

12,. Var. ruginota Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 

1910-11,’ I, p. 372 (8). 
Type locality: Yaunde, Cameroon (v. Sommerfeld). 

Subgenus 3. Trachymesopus Emery 

Euponera subg. Trachymesopus Emery, 1911, ‘Gen. Insect., Ponerinew,’ p. 84. 

Pachycondyla subg. Pseudoponera (part) Emery, 1901, Ann. Soc. Ent. Belgique, 
XLV, p. 42. 

Euponera subg. Pseudoponera (part) Forex, 1901, Ann. Soc. Ent. Belgique, 
XLV, p. 141. 

Pseudoponera (part) Brycuam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 91. 

Subgenotype: Formica stigma Fabricius, 1804. 

13. Euponera (Trachymesopus) darwini (Forer) Emery, 1911, ‘Gen. 
Insect., Ponerine,’ p. 86. See p. 1009. 

Belonopelta darwini Forex, 1893, Ann. Soc. Ent. Belgique, XX XVII, p. 460 (2). 
Type locality: Port Darwin, AusTRALIA. 

13,. Var. africana Fore,. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 86. 

Santscul, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 318 (9); 1914, ‘Voy. 
Alluaud et Jeannel Afr. Orient., Formicide,’ p. 51 (9). See p. 85. 

Euponera (Pseudoponera) darwini var. africana Forex, 1909, Ann. Soc. Ent. 
Belgique, LIII, p. 51 (9). 
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Type locality: Luki, Beiatan Coneo (A. Jullien). 
é Sournern Nicerta: Lagos (F. Silvestri). British East Arrica: Taveta 

(Alluaud and Jeannel). Breta1an Conco: Stanleyville (Lang and Chapin). 

14. Euponera (Trachymesopus) lamarki Sanrscur, 1913, Ann. Soc. Ent. 

Belgique, LVII, p. 303 (¢@). 
Type locality: Southern Darbanda, Frencu Conco (Decorse). 
15. Euponera (Trachymesopus) nigeriensis Sanrscui, 1914, Boll. Lab. 

Zool. Gen. Agrar. Portici, VIII, p. 316 (8). 
Type locality: Olokemeji, Nicerta (F. Silvestri). 

Gop Coast: Aburi (F. Silvestri). 
16. Euponera (Trachymesopus) suspecta Sanrscur, 1914, ‘Voy. Alluaud 

et Jeannel Afr. Orient., Formicide,’ p. 51, fig. 1 (8).- 
. Type locality: New Moschi, Mt. Kilimanjaro, 800 m., German East Arrica 
(Alluaud and Jeannel). 

17. Euponera (Trachymesopus) wroughtoni Foret. Emery, 1911, ‘Gen. 

_ Insect., Ponerinw,’ p. 85 (8, @). Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orient., Formicide,’ p. 52 (7). Arnoup, 1915, Ann. South African Mus., XTV, p. 75 
(8, #), Pl. u, fig. 18. 

Euponera (Pseudoponera) wroughtoni Fore., 1901, Rev. Suisse Zool., UX, p. 
341 (8, ). 

Type locality: Navau (R. C. Wroughton). 
Care Province: Knysna (H. Brauns). British East Arrica: Voi, Wa- 

Taita District (C. Alluaud); Tiwi (Alluaud and Jeannel). 
17;. Var. crudelis Fore:. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 85 

(8, #7). Arnovp, 1915, Ann. South African Mus., XIV, p. 76 (8, <). 
Euponera (Pseudoponera) wroughtoni var. crudelis Fore, 1901, Rev. Suisse 

Zool., IX, p. 341 (8, @). 
Type locality: Nava (Haviland). 

Pseudoponera EMERY 

Pachycondyla subg. Pseudoponera (part) Emery, 1901, Ann. Soc. Ent. Belgique, 
XLV, p. 42. 

Pseudoponera Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 86. 

Genotype: Ponera amblyops Emery, 1887. 

Subgenus Promyopias SANTSCHI 

Myopias subg. Promyopias Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 

Portici, VIII, p. 323. 
Promyopias Emery, 1915, ibid., X, p. 26. 
Subgenotype: Myopias (Promyopias) silvestrii Santschi, 1914. 
1. Pseudoponera (Promyopias) asili (Craw.ey). 
Promyopias asili Craw ey, 1916, Entomologist, XLIX, p. 30, fig. ( 9 ). 

Type locality: NyasaLanp (8. A. Neave). 
2. Pseudoponera (Promyopias) silvestrii (Sanrscui). 
Myopias (Promyopias) silvestrii Sanwrscut, 1914, Boll. Lab. Zool. "Gen. Agrar. 

Portici, VIII, p. 324, fig. 10 (9). 
Promyopias silvestrii Emery, 1915, ibid., X, p. 26, fig. 136 (9). 

Type locality: Mamou, Frencu Conoo (F. Silvestri). 
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Cryptopone EMERY 

Cryptopone Emery, 1892, Ann. Soc. Ent. France, LXI, C. R., p. celxxv;_ ‘1911, 
‘Gen. Insect., Ponerine,’ p. 88. 

?Amblyopone (part) Motscrutsky, 1863, Bull. Soe. Nat. Moseou, XXXVI, 
p. 15. 

Genotype: Amblyopone (?) testacea Motschulsky, 1863. 

1. Cryptopone angustata Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 319, fig. 7 (8). 

Type locality: Kakoulima, Frencn Gurnga (F. Silvestri). 

Ponera LATREILLE! 

Ponera LaTREIL.E, 1805, ‘Hist. Nat. Crust. Ins.,’ XIII, p. 257. Emery, 1901, 

Ann. Soc. Ent. Belgique, XLV, p. 41; 1911, ‘Gen. Inetet., Ponerinz,’ p. 88. 
Ponera (part) LATREILLE, 1809, ‘Gen. Crust. Ins.,’ IV, p. 128. 

Formica (part) LaTREILLE, 1802, ‘ Hist. Nat. Fourmis,’ p. 195. 

Bothroponera (part) Forex, 1900, Journ. Bombay Nat. Hist. Soc., XIII, p. 322. 
Genotype: Formica coarctata Latreille, 1802. 

1. Ponera abeillei Ern. Anpré, 1881, Ann. Soc. Ent. France, (6) I, C. R., 
p. xlviii (8). 

Type locality: Ajaccio, Corsica. 

1,. Var. cammerunensis Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 321 (8). 

Type locality: Victoria, Cameroon (F. Silvestri). 

2. Ponera coarctata (Larremie) Datta Torre, 1892, Wien. Ent. Zeitg., 
XI, p. 93. 

Formica coarctata Lilac 1802, Bull. Soc. Philomath. Paris, III, p. 65 
(8, 2), Pl. m, fig. 1. 

Type locality: ‘Jardin du Luxembourg, prés de Gentilly,’ France (Latreille). 

The typical form is found in Southern Europe (northward to Paris), the Mediter- 
ranean subregion and the Caucasus. 

2a. Subsp. boerorum Foret, 1901, Rev. Suisse Zool., IX, p. 339 (8); 1907, 
Ann. Mus. Nat. Hungarici, V, p. 2 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 
90 (8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 83 (8). ° 

Type locality: Nava, 1600 m. (Haviland). 

German East Arrica: Kibosho (Katona). 

2a. Var. @mula Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 53 (8). 

Ponera dulcis var. emula Santscut, 1910, Ann. Soc. Ent. France, LXXTX, p. 351 

(8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 90 (8). 
Type locality: Kibosho, Mt. Kilimanjaro, 1400 m., German East Arrica (C. 

Alluaud). 

German East Arrica: Tanga, cave C (C. Alluaud). 

2b. Subsp. natalensis Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd.,” 
III, p. 7 (8), 

Type locality: Riehmond, Narat (I. Trigfrdh). 

1Ponera denticulata F. Smith, a, — moa Soon Brit. Mus.,’ VI, p. 90 (9 APR ee. 13 and 14, was 
described b: iy ie the * "Cape of ope."’ It is a synonym of Malayan Odontoponera 
transversa ( mith). 
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_—«< Bs Pome ceca Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
__— ip. 322, fig. 9 (8, @). Foret, 1916, Rev. Suisse Zool., XXIV, p. 397 (2). 

_ Type locality: Victoria, Cameroon (F. Silvestri). 
_ Berean Conco: St. Gabriel (Kohl). 

Bair 4. Ponera dideroti Fore:, 1913, Deutsch. Ent. Zeitschr., Beih., p. 203 
2 ig 9, @). ArRnoxp, 1915, Ann. South African Mus., XIV, p. 78 (8, 9, ). 
ies Type locality: Knysna, Care Province (H. Sivens; 

5. Ponera dulcis Fore, 1907, Ann. Mus. Nat. Hungarici, V, p. 2 (8); 1910, 
Zool. Jahrb. Abt. Syst., XXTX, p. 245 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ 
___p. 90 (8). Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 203 (8); 1914, Bull. 

- Soe. Vaudoise Sc. Nat., (5) L, p. 213 (8). Santscut, 1914, ‘Voy. Alluaud et Jeannel 
Afr. Orient., Formicide,’ p. 53, fig. 2 (9). Attuaup and Jeannet, 1914, Arch. Zool. 

_ Gén. Exp., LIII,-p. 366. Arnoxp, 1915, Ann. South African Mus., XIV, p. 82 
(8, 9). 
‘Type locality: Arusha-chini, German East Arrica (Katona). 
: Natat: Durban (Marley). Ruopesia: Bulawayo (G. Arnold). German East 

_ Arrica: New Moschi, Mt. Kilimanjaro, 800 m. (Alluaud and Jeannel). Britis 

East Arrica: Cave A, Shimoni (C. Alluaud). Errrrea: Nefasit (K. Escherich). 

5,. Var. uncta Santscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 7 

(8). 
Type locality: Dukudu, ZuLuLanp (I. Trigardh). 

# _ 6. Ponera ergatandria Foret, 1893, Trans. Ent. Soc. London, p. 365 (8, 
9, @). Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 44. Wueeter, 1908, Bull. 

American Mus. Nat. Hist., XXIV, p. 125 (8, 9, @). Emery, 1911, ‘Gen. Insect., 
Ponerinz,’ p. 92. Sanrscut, 1912, Ann. Soc. Ent. Belgique, LVI, p. 154. Foret, 

1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 213 (8). Sasvacat, 1914, ‘Voy. Alluaud 
et Jeannel Afr. Orient., Sosinicide,’ p. 53 (8). 

: Type locality: St. Vincent, West Inpres (H. Smith). 
Canary Istanps: Teneriffe. Natat: Durban (Marley). British East 

Arnica: Shimoni (Alluaud and Jeannel). 
Tropicopolitan; introduced in hothouses of temperate regions. 

‘ 6a. Subsp. cognata Sanrscui, 1912, Ann. Soc. Ent. Belgique, LVI, p. 153 

_ (8). Foret, 1913, Deutseh. Ent. Zeitachr., Beih., p. 203 (8). Arnotp, 1915, 
Ann. South African Mus., XIV, p. 81 (8). 

Type locality: Cucala, Benave a (J. Cruchet). 
Raopesis: Bulawayo (G. Arnold). 
6b. Subsp. petri Forer, 1916, Rev. Suisse Zool., XXIV, p. 397 (8). 
Type locality: St. Gabriel, Betaian Coneo (Kohl). 

7. Ponera gleadowi Foret, in Emery, 1895, Mem Accad. Sc. Bologna, (5) 
V, p. 292, footnote (8). 

Type locality: Poona, Inpia (R. C. Wroughton). 
7a. Subsp. wthiopica Foret, 1907, Rev. d’Ent. Caen, XXVI, p. 132 (¢). 

Emery, 1911, ‘Gen. Insect., Ponerinew,’ p. 91. Arno ip, 1915, Ann. South African 
Mus., XIV, p. 83 (8). 

Type locality: Techafianani, southern Apyssinia (de Rothschild). 
Care Province: Willowmore (H. Brauns). 

8. Ponera inaudax Sanrscus 1919, Rev. Zool. Afr., VII, p. 83 (8). 
Type locality: Yambuya, Betaian Conoco (J. Bequaert). 
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9. Ponera incisa Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
p. 320, fig. 8 (8). 

Type locality: Lagos, Sovrnern Nicerta (F. Silvestri). 

10. Ponera myrmicari# Wasmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. 
Berlin, VII, p. 144 (§). 

Type locality: Soppo, Cameroon (v. Rothkirch). 

11. Ponera orba Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 7, 
fig. 4 (8). 

Type locality: Ghinda, Errrrea (F. Silvestri). 

12. Ponera punctatissima (part?) Rocrr, 1859, Berlin. Ent. Zeitschr., III, 

p. 246 (8, 9). Foret, 1874, ‘Fourmis de la Suisse,’ pp. 64, 66 (8, 9, @). Eryn. — 
Anpr6, 1882, ‘Spec. Hym. Europ. Algérie,’ II, pp. 241, 242, 245 (8, 9, o), Pl. 

xiv, figs. 15, 16. Emery, 1895, Mem. Accad. Se. Bologna, (5) V, ». 294, figs. 
9, 10 (8, 9); 1901, Ann. Soc. Ent. Belgique, XLV, >. 44; 1909, Deutsch. Ent. 
Zeitschr., p. 373, fig. 11 (8, 9, &@); 1911, ‘Gen. Insect., Ponerine,’ p. 91, Pl. m1, fig. 
5. Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 320 (+). See p. 1009. 

Ponera androgyna Rocer, 1859, Berlin. Ent. Zeitschr., III, p. 254, footnote (). 

Ponera contracta (part) Mernert, 1860, Danske Vidensk. Selsk. Skrift., naturv. 
math. Afd., (5) V, p. 322 (8; nec 9, @). 

Ponera tarda CHARLALEY, 1877, Ent. Monthly Mag., XIV, p. 162. 
Type locality: Rauden, Germany (in hothouses). 

Frencu Guinea: Konakry (F. Silvestri). Nigeria: Olokemeji; Lagos (F. 
Silvestri). 

13. Ponera ragus# Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 91. See p. 1010. 

Ponera ragusai Emery, 1894, Il Naturalista Siciliano, XIV, p. 28 (8); 1895, 
Mem. Acead. Se. Bologna, (5) V, pp. 292, 297, fig. 18 (8); 1901, Ann. Soe. Ent. 
Belgique, XLV, p. 44. Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 2 (8). 

Sanrscui, 1908, Ann. Soc. Ent. France, LXXVII, p. 519 (9, &@). Emery, 1909, 
Deutsch. Ent. Zeitschr., p. 370, fig. 9a (8). 

Type locality: Srcmy (Ragusa). 

Eeypr: Cairo (Boreard). German East Africa: Boma Gombe (Katona). 
13;. Var. sordida (SAntTscu1). : 

Ponera ragusai var. sordida Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr., 
Orient., Formicide,’ p. 54 (8). 

Type locality: Shimoni, Brrrisn East Arrica (Alluaud and Jeannel). 
13a. Subsp. bulawayensis (ForeL) ArNovp, 1915, Ann. South African Mus., 

XIV, p. 80 (8). 
Ponera ragusai subsp. bulawayensis Foret, 1913, Deutsch. Ent. Zeitschr., 

Beih., p. 203 (8). 
Type locality: Bulawayo, Ruopesta (G. Arnold). 

14. Ponera rothkirchi WAsmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, 
VII, p. 145 (8). 

Type locality: Soppo, Cameroon (v. Rothkirch). 

15. Ponera spei Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 423 (8). 
Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 92 (8). Arnoip, 1915, Ann. South 
African Mus., XIV, p. 77 (8). 

Type locality: Mountains of Nata (R. C. Wroughton). 
Care Province: Algoa Bay (H. Brauns). 

ee - 
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a Subsp. devota Sanrscut, 1913, Med. Géteborgs Mus. Zool. Afd., III, 
 P 5). 

_ Type locality: Richmond, N arat (I. Triagardh). 

15a;. Var. sancta Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 213 (§). Ss . Type locality: Durban, Nara (G. Arnold). 

‘16. Ponera sulcatinasis Sanrscur, 1914, Med. Goteborgs Mus. Zool. Afd., 

aoe _ Type locality: Richmond, Nara (I. Tragirdh). 
B ‘16a. Subsp. durbanensis Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L 

‘eg 213 (8). 
_ Type locality: Durban, Nata (G. Arnold). 
17. Ponera tregaordhi Sanrscu, 1914, Med. Géteborgs Mus. Zool. Afd., 

oe fst 
Type locality: Pietermaritzburg, N arat (I. Trigfrdh). 

Asphinctopone SANTSCHI 
Tit F euiakopone Santscur, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

4 a ere: Asphinctopone silvestrii Santschi, 1914. 
4 silvestrii Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. 

% "Portic, VIIL p 318, fig. 6 (8). 
‘Type locality: Olokemeji, Nicerra (F. Silvestri). 

Plectroctena F. SMITH 

Plectroctena ¥. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 101. Emery, 1911, 
‘Gen. Insect., Ponerinz,’ p. 94. 

_ Formica (part) Srrvoia, 1853, Mem. Accad. Sc. Torino, XIII, p. 79. 
Genotype: Plectroctena mandibularis F. Smith, 1858. 
1. Plectroctena cristata Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, 

__p. 470 (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 129 (8). Emery, 1911, ‘Gen. 
 Insect., Ponerine,’ p. 95 (8). See p. 88. 

; ‘Type locality: Cameroon (Conradt). 
Toco: (Conradt; Schréder). Cameroon: Mundame (Conradt); Barombi 

(Preuss). Fernanpo Po: (Conradt). Brtctan Conco: Medje; Akenge (Lang and 

2. Plectroctena gabonensis Santscui, 1919, Bull. Soc. Vaudoise Sci. Nat., 

(5) LIL, p. 336 (8). 
Type locality: Libreville, Frenca Conoco (Chalot). 
Frencu Conoco: Samkita (F. Faure). 
3. Plectroctena mandibularis F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, 

E  p. 101 (8, &), Pl. vu, figs. 1-5. Gersrecxer, 1871, Arch. f. Naturg., XXXVII, 1, 
 p. 355; 1873, in ‘v. d. Decken’s Reisen in Ost Afrika, Gliederthiere,’ p. 346. Emery, 

1895, Ann. Soc. Ent. France, LXIV, p. 19. Mayr, 1895, Ann. Naturh. Hofmus. 
Wien, X, p. 124. Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 469 (9 erg.). 

Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ II, 8, p. 18. Emery, 
1911, ‘Gen. Insect., aemieeene p. 95 (8, o), Pl. mu, fig. 7; 1912, Annuar. Mus. 
Zool. Univ. Napoli, N. 8., III, No. 26, p. 2 (8). Foret, 1913, Ann. Soc. Ent. 
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Belgique, LVII, p. 108 (8); 1913, Rev. Zool. Afr., I], p. 308 (8); 1913, Rev. Suisse 
Zool., XXI, p. 666 (8). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 54 (8, @). ARNOLD, 1915, Ann. South African Mus., XIV, p. 86 
(8, 9 erg., co”). 

Ponera caffra (Kiva) Sprnoia, 1853, Mem. Accad. Se. Torino, XIII, p. 69 (with- 

out description). Emery, 1893, Boll. Mus. Zool. Anat. Comp. Torino, VIII, No. 163, 
p. 2. é ‘ 

Plectroctena caffra Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 41 (8, 9, &); 

1863, ‘Verzeich. Formicid.,’ p. 19. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 
p. 442. Emery, 1891, Ann. Soc. Ent. France, LX, p. 556 (8), Pl. xv, figs. 3, 4. 

Daa Torre, 1893, ‘Cat. Hym.,’ VII, p. 31. Forex, 1894, Mitth. Schweiz. Ent. 
Ges., IX, p. 74. Drxey and Lonastarr, 1907, Trans. Ent. Soc. London, p. 336. 

Zavatrart, 1909, ‘Il Ruwenzori, Parte Scientif.,’ I, p. 213 (oc). Forex, 1909, Ann. 

Soc. Ent. Belgique, LITI, p. 51 (8); in Schultze, 1910, ‘ Forschungsreise in Siidafrika,’ 
IV, p. 3 (8, &); 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 361 (8). 

Plectroctena caffra subsp. major Fore., 1894, Mitth. Schweiz. Ent. Ges., TX, p. 

74 (9 erg.). 
Plectrotena caffra H. SraDELMANN, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 

41. 

Plectroctena mandibularis var. major Emery, 1911, ‘Gen. Insect., Ponerine,’ 
p. 95. Sanrscut, 1914, Med. Géteborgs Mus. Zool. Afd., ITI, p. 8 (8); 1914, ‘Voy. 
Alluaud et Jeannel Afr. Orient., Formicide,’ p. 54 (8). ArRnotp, 1915, Ann. South 
African Mus., XIV, p. 86 (8, 9 erg., ). 

Type locality: Port Natal, Nara (Gueinzius). 
Cameroon: (Conradt). Beteian Conco: Katanga (Lemaire); valley of the 

Lubumbashi (Buttgenbach). Rxopesta: Bulawayo (G. Arnold); Luapula River 
(Elena d’Aosta). German Souruwest Arrica: (Liibbert). Katamari Desert (L. 
Schultze). Orance Free Stare. Cape Province: Cape Town (Wilms); Mafe- 

king (L. Schultze). Nartau: Durban (Wilms). Transvaat: Makapan (E. Simon); 
Valdezia (Creux and P. Berthoud); Johannesburg (Dixey and Longstaff). Zuxv- 
Lanp: Umfolosi (I. Tragirdh). Detacoa: (P. Berthoud). German East Arrica: 

Kibonoto, Kilimanjaro (Sjéstedt); Lake Tanganyika (Reichardt); Moschi, Mt. Kili- 
manjaro, 1120 m. (Alluaud and Jeannel). British East Arrica: Wanga (v. d. 

Decken); Nairobi (H. Prell); Fort Hall; Nairobi; Bura, Wa-Taita; River Tchania 
(Alluaud and Jeannel); Samburu, Wa-Nyika District (C. Alluaud). UGanpa: 

Tbanda (Duke of Abruzzi). i 
3). Var. strigosa Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 469 (8); 

1911, ‘Gen. Insect., Ponerinw,’ p. 95 (€). Forex, 1912, Ent. Mitt. Deutsch. Ent. 

Mus. Berlin, I, p. 81 (8). ARrnowp, 1915, Ann. South African Mus., X2V, p. 88 (8). _ 
Type locality: Naat. 

Changmane, Africa. 

4. Plectroctena minor Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 

556 (9), Pl. xv, figs. 1, 2. Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 31. Emery, 
1902, Rend, Accad. Sc. Bologna, N.8., VI, p. 32 (8, 2); 1911, ‘Gen. Insect., Pone- 
rine,’ p. 95 (8, 9). Sanpscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

p. 325. Foret, 1916, Rev. Suisse Zool., XXIV, p. 398 (8, 2). See p. 88 (? ergat., 
oc). 

Type locality: Assinie, Ivory Coast (C. Alluaud). 
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Srerra Leone. Goip Coast: Aburi (F. Silvestri). Cameroon: Victoria (F. 
stri). Fernanpo Po: (Conradt). Brtaian Conco: St. Gabriel (Kohl); 

; Stanleyville; Niapu (Lang and Chapin). 
Var. dentata Sanrscut, 1912, Ann. Soc. Ent. Belgique, LVI, p. 150; 1914, 

Alluaud et Jeannel Afr. Orient., Formicidae,’ p. 54 (8). 
a Plectroctena minor SANTScut, 1911, Rev. Zool. Afr., I, p. 205 (8). 

Type locality: Benavexa (J. Cruchet). 
_ Ueanpa: Ibanda, Mt. Ruwenzori, 1400 m. (C. Alluaud). 
_ 4a. Subsp. conjugata Sanrscu1, 1914, Med. Géteborgs Mus. Zool. Afd., IIT, 

. 8 
vie locality: Stamford Hill, Navau (1. Tragardh). 
Nava: Charlestown (I. Trigardh). Zuiuuanp: (I. Tragdrdh). 

ate Myopias RoGcer 

_ Myopias Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 39. 
_ Genotype: Myopias amblyops Roger, 1861. 
1. Myopias subterranea (ArNovp). ; 
- Plectroctena subterranea ARNoLD, 1915, Ann. South African Mus., XIV, p. 84 

a « ), Pl. my, figs. 23, 23a. 
i . _ Type locality: Bulawayo, Ruopesta (G. Arnold). 

- Reopesta: Shiloh (G. Arnold). 
la. Subsp. gabonensis (Sanrscut). 

_ figaa subterranea subsp. gabonensis Santscui, 1919, Rev. Zool. Afr., Vil, 

90 (8) 
eens eat: Gaboon, Frencu Conco (F. Faure). 

Psalidomyrmex ErN. ANDRE 

ines Ern. Anpré, 1890, Rev. d’Ent. Caen, IX, p. 313. Emery, 
3 19H, ‘Gen. Insect., Ponerinez,’ p. 95. : 
ee Pad idensirmer foveclatue Exn. André, 1890. 
a ae F Psalidomyrmex foveolatus Erx. Anvré, 1890, Rev. d’Ent. Caen, IX, 
 p. 314 (8). Daxxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 31. Srrrz, 1910, Mitt. Zool. 
_ Mus. Berlin, V, p. 129 (8, *). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 96 (8). 

1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 325 (8). 
Type locality: Sterna Leone (Mocquerys). 
Frencu Guinea: Kakoulima (F. Silvestri). Cameroon: (Conradt); Bibundi 

_ (Tessmann). 
7 2. Psalidomyrmex longiscapus Santscui, 1920, Ann. Soc. Ent. Belgique, 

_ LX,p.8(¢9). 
___—s-' Type locality: Samkita, Frencu Conco (F. Faure). 

3. Psalidomyrmex obesus Wu. M. Wureter. See p. 92 (8). 
Type locality: Medje, Beraian Conco (Lang and Chapin). 

2 4. Psalidomyrmex procerus Emery, 1901, Ann. Soc. Ent. Belgique, XLV, 
_ p. 50(8). Srirrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 129 (8). Emery, 1911, ‘Gen. 
 Insect., Ponerinae,’ p. 96, Pl. 111, fig. 8. See p. 90. 

Psalidomyrmex foveolatus Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 471 

(9%, &) (nec André). 
Type locality: Camexoon (Conradt). 
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Toco: Bismarckburg (Conradt). Cameroon: Mundame (Conradt). Brtoran 
Coneo: Medje; Akenge; Niapu (Lang and Chapin). 

5. Psalidomyrmex reichenspergeri Sanrscui, 1913, Ann. Soe. Ent. Bel- 
gique, LVII, p. 302 (8); 1914, Deutsch. Ent. Zeitschr., p. 288 (@*). See p. 90. 

Type locality: Molundu, Cameroon (Reichensperger). 

Cameroon: Soppo (v. Rothkirch). Brteran Conco: Akenge (Lang and 
Chapin). 

Cacopone SANTSCHI 
Cacopone Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 325. 
Genotype: Cacopone hastifer Santschi, 1914. 

1. Cacopone hastifer Sanrscur, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VII, p. 325, fig. 11 (8). 

Type locality: Aburi, Gotp Coast (F. Silvestri). 

Leptogenyini Forel 

Leptogenys ROGER 
Leptogenys Rocsr, 1861, Berlin. Ent. Zeitschr., V, p. 41 (sensu stricto). 

Leptogenys Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 198 (sensu 
latiore). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 97. 

Lobopelta Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 733. 
Ponera (part) Jervon, F. Smrrn, Rocer, Buck.ey. 

Genotype: Leptogenys falcigera Roger, 1861. 

Subgenus 1. Leptogenys RoGer, sensu stricto! 
Subgenotype: same as genotype. 

1. Leptogenys bellii Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, p. 59 
(8); 1911, ‘Gen. Insect., Ponerine,’ p. 99 (8). 

Type locality: Ghinda, Errrrea (Belli). 

2. Leptogenys conradti Foret, 1913, Rev. Suisse Zool., XXI, p. 666 (8). 
Type locality: Cameroon (Conradt). 

3. Leptogenys cribrata Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 20 

(8); 1911, ‘Gen. Insect., Ponerine,’ p. 99 (8). ARrNnotp, 1915, Ann. South African 
Mus., XIV, p. 91 (8). - 

Type locality: Vrijburg, Cape Province (E. Simon). 

4. Leptogenys crustosa Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 326, fig. 12 (8). : 
Type locality: Konakry, Frencu Gurvea (F. Silvestri). 

5. Leptogenys ferrarii Fore., 1913, Deutsch. Ent. Zeitschr., Beih., p. 209 
(8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 94 (8). 

Type locality: Bulawayo, Ruopesta (G. Arnold). 

5a. Subsp. dentatula Santscut, 1915, ‘Ann. Soc. Ent. France, LXXXIV, p. 
246 (8). 

Type locality: Kataki, Benetan Conco (Gérard). 

‘According to Forel, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 81, ys pruinosa 
Forel, originally described from Ceylon, was found at Wambers fo wood imported ag Africa. 
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. Leptogenys Santscur, 1914, ‘Voy. Alluaud et Jeannel Afr. 
., Formicide,’ p. 55, fig. 3 (8). Attuaup and Jeannet, 1914, Arch. Zool. 

» 375. 

: Cave B, Kulumuzi, Tanga, German East Arrica (Alluaud and 

‘ ei : Dakar, Senecamsta (F. Silvestri). 
‘ele “yy Leptogenys maxillosa (F. Smit) Rocer, 1861, Berlin. Ent. Zeitschr., 
a VY, p. 43 (8); ); 1863, ‘Verzeich. Formicid.,’ p. 19. Mayr, 1863, Verh. Zool. Bot. Ges. 
Wien, 2 p. 426; 1886, ibid., XXXVI, p. 358. Datta Torre, 1893, ‘Cat. Hym.,’ 
» VIE, p. 46. Euxny, 1911, ‘Gen. Insect., Ponerine,’ p. 99. Forex, 1913, Ann. Soc. 
Ent. Basie, LVII, p. 110 (8). Amnotp, 1915, Ann. South African Mus., XIV, p. 

Aagdid @), Pl. m, fig. 24. See p. 1011. 
___ Ponera mazillosa F. Srru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 93 (8, ). 

_ Type locality: Mavritivs (Beke). 
% _ Ruopesta: Bulawayo (G. panes. Matacasy Recion. West Inpies: St. 

q “Thomas. 
e. i Leptogenys pavesii Ria 1892, Ann. Mus. Civ. Genova, XXXII, p. 
Mm (8). Dauxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 46. Emery, 1911, ‘Gen. Insect., 

2 ~ Ponerine,’ p.99(8). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formici- 
E., ee (. Lamporn, 1920, Trans. Ent. Soc. London, (1919), Proc., pp. liv and 

“Type locality: Obbia, SomaLianp (Bricchetti-Robecchi). 
_ ___ Brrrisu East Arrica: Shimoni (Alluaud and Jeannel); Voi (Alluaud). Soma- 
LELAND: Erdal (Pavesi). German East Arnica: Lindi (Lamborn). 
—-‘10._Leptogenys schwabi Fone, 1913, Deutsch. Ent. Zeitschr., Beih., p. 
— ARnop, 1915, Ann. South African Mus., XIV, p. 93 (8). 
‘Type locality: Bulawayo, Ruopvesta (G. Arnold). 
__-—s«d..-« Leptogenys stuhlmanni Mayr. H. Srapetmann, 1898, ‘Deutsch-Ost- 

Afrika,’ IV, Hym., p. 39. Forex, 1909, Ann. Soc. Ent. Belgique, LIII, p. 51 (<*). 
_ Ewenry, 1911, ‘Gen. Insect., Ponerinz,’ p. 100 (8). Forex, 1914, Bull. Soc. Vaudoise 

Se. Nat., (5) L, p. 214 (8). Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
| Formicide,’ p. 55 (8, @). Arnon, 1915, Ann. South African Mus., XIV, p. 91 
(8). Lamsorn, 1920, Trans. Ent. Soc. London, (1919), Proc., p. lv. 
“@ Leptogenys (Lobopelta) stuhlmanni Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., 

 X, 2, p. 198 (8). 
i Type locality: Quilimane, MozameBique (Stuhlmann). 
. Natau: Durban (G. Arnold). Brirish East Arrica: Mombasa (C. Alluaud) ; 

_ Shimoni; Tiwi; Likoni; Cheteni (Alluaud and Jeannel). Norra East Arnica: 
(von Erlanger). German East Arnica: Lindi (Lamborn). 
‘ lla. Subsp. camerunensis (Sritz) Forer, 1916, Rev. Suisse Zool., XXIV, p. 

400. 
Leplogenys camerunensis Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 130 (9). 

_ Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 421. Emery, 1911, ‘Gen. Insect., 
 Ponerinw,’ p. 99 (8). 

Type locality: Barombi, Cameroon (Preuss). 
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lla. Var. angusticeps Foret, 1916, Rev. Suisse Zool., XXIV, p. 309 (8). 
Type locality: St. Gabriel, BeLa1an Conco (Kohl). 

lla,. Var. opalescens Wm. M. Wueever. See p. 94 (8). 
Type locality: Akenge, Beratan Conco (Lang and Chapin). 
116. Subsp. erythrea Emery, 1902, Rend. Accad. Sc. Bologna, N. 8., VI, p. 

33 (8). Fore:, 1907, Rev. d’Ent. Caen, XXVI, p. 131 (8, &); 1910, Zool. Jahrb. 
Abt. Syst., XXIX, p. 247 (8). Emery, 1911, ‘Gen. Insect., Ponerinw,’ p. 100 (8). 
ARNOLD, 1915, Ann. South African Mus., XTV, p. 92 (c*). 

Leptogenys stuhlmanni Emery, 1901, Bull. Soc. Ent. Italiana, XXXII, p. 60 
(8) (nec Mayr). 

Type locality: Ghinda, Errrrea (Belli). 
Erirrea: Nefasit (K. Escherich). Anyssin1a: Bourka (de Rothschild). 

Subgenus 2. Lobopelta (Mayr) 

Lobopelta Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 733. 

Leptogenys subg. Lobopelta Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 101. 
Subgenotype: Ponera diminuta F. Smith, 1857. 

12. Leptogenys (Lobopelta) arnoldi Foret, 1913, Ann. Soc. Ent. Belgique, 

LVII, p. 110 (8, @). Arnoxp, 1915, Ann. South African Mus., XIV, p. 99 (8, 
9, o”), Pl. m1, figs. 27, 27a, and 28. 

Type locality: Plumtree, Ruopgesta (G. Arnold). 

13. Leptogenys (Lobopelta) attenuata (F. Smrrn) Mayr, 1895, Ann. Naturh. 
Hofmus. Wien, X, p. 124 (8). Emery, 1911,‘Gen. Insect., Ponerinm, p. 102 (8). 
ARNOLD, 1915, Ann. South African Mus., XIV, p. 97 (8, ). 

Ponera attenuata F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 91 (8). Rocer, 
1861, Berlin. Ent. Zeitschr., V, p. 14 (8). Mayr, 1863, Verh. Zool. Bot. Ges. Wien, 

XIII, p. 447. Emery, 1893, Boll. Mus. Zool. Anat. Comp. Torino, VIII, No. 163, 

p. 2. : 
Lobopelta? attenuata RoGcer, 1863, ‘ Verzeich. Formicid.,’ p. 19. 

Lobopelta attenuata Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 43. 
Type locality: Cape of Good Hope. 

Care Province: Algoa Bay (H. Brauns). Natat: Durban (C. B. Cooper). 
Portucuese East Arrica: Delagoa Bay. ~ 

13,;. Var. jegerskiewldi (SAnrscut). 

Leptogenys (Lobopelta) jegerskieldi Sanrscut, 1914, Med. _Goteborgs Mus, Zool. 
Afd., ITI, p. 9 (8). 

Lesligwie (Lobopelta) attenuata var. jdgerskiéldi Sanrscut, 1917, Ann. Soc. Ent. 
France, LXXXV, (1916), p. 279. 

Type locality: Richmond, Nartat (I. Triigdrdh). 

14. Leptogenys (Lobopelta) buyssoni Foret, 1907, Rev. d’Ent. Caen, 
XXVI, p. 131 (8). Emery, 1911, ‘Gen. Insect., Ponerina:,’ p. 102 (8). 

Type locality: Hiéka Bourka, southern Apyssry1a (de Rothschild). 

15. Leptogenys (Lobopelta) castanea (Mayr) Emery, 1911, ‘Gen. Insect., 
Ponerine,’ p. 102 (8). Arnoip, 1915, Ann. South African Mus., XIV, p. 101 (8). 

Lobopelta castanea Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 734 (8); 
1863, ibid., XIII, p. 427. Roger, 1863, ‘Verzeich. Formicid.,’ p. 19. Marr, 1865, 

‘Reise Novara, Zool.,’ II, Formicide, p. 72 (8), Pl. m1, fig. 20; 1878, Verh. Zool. Bot. 
Ges. Wien, XXVIII, p. 664 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VIL, p. 44. 
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e2 Eibliqenys castanea Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 20 (8). 
____ Type locality: Cape of Good Hope (Novara Expedition). 

_ Cape Province: Algoa Bay (H. Brauns). Transvaat: Makapan (E. Simon). 
«16. Leptogenys (Lobopelta) ergatogyna Wu. M. Wure.er. See p. 95 
2G. Sae 

Type locality: Medje, Betcian Conco (Lang and Chapin). 
17. Leptogenys (Lobopelta) guineensis Sanrscur, 1914, Boll. Lab. Zool. 

i) Gea Agrar. Portici, VIII, p. 329, fig. 14 (8). 
ote locality: Frenca Gurvea (F. Silvestri). 

Leptogenys (Lobopelta) havilandi Fore:, 1901, Rev. Suisse Zool., 

gn Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 102 (8). ARNOLD, 1915, 
Ann. South African Mus., XIV, p. 96 (8). 
Type locality: Nava (Haviland). 

18a. Subsp. peringueyi Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 210 

Leptogenys (Lobopelta) peringueyi ARNOLD, 1915, Ann. South African Mus., XIV, 

Type locality: Table Mt., Care Province (L. Péringuey). 

19. Leptogenys (Lobopelta) intermedia Emery, 1911, ‘Gen. Insect., 

Ponerine,’ p. 102 (8). Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 214 (8). 

Leptogenys 
(8). 

intermedia Emery, 1902, Rend. Accad. Sc. Bologna, N.S&., VI, p. 32 

Type locality: Willowmore, Care Province (H. Brauns). 
Natat: Durban, Umgeni (G. Arnold). 

20. Leptogenys (Lobopelta) nitida (F. Smira) WaAsmann, 1899, Deutsch. 
Ent. Zeitschr., p. 404. Emery, 1911, ‘Gen. Insect., Ponerinw,’ p. 102 (8). Foret, 

1913, Ann. Soc. Ent. Belgique, LVII, p. 110; 1914, Bull. Soc. Vaudoise Sc. Nat., 
(5) L, p. 214 (8). Santscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 11 
(8). Anrnotp, 1915, Ann. South African Mus., XIV, p. 101 (8; part). 

Ponera nitida F. Surrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 92 (8). Roaer, 
1863, ‘Verzeich. Formicid.,’ p. 23. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 

p. 449. 

nitida Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 358 

(8). Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 45. 
oS tenuis Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907- 

08),’ III, p. 376, fig. 1 (9). 
Type locality: Port Natal, Nara. 
Natat: Estcourt (R. C. Wroughton); Stamford Hill (1. Trigirdh): Shivyre, 

4000 ft. (Haviland). Care Province: Ladismith (H. Brauns). Betatan Conco: 

Lake Kivu (Schubotz). 
5 20,. Var. adpressa Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 214 

(9). 
Type locality: Grahamstown, Care Province (Hewitt). 
20,. Var. ena Fore, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 215 (9). 

Leplogenys (Lobopelta) nitida Annowv, 1915, Ann. South African Mus., XIV, p. 
101 (9; part). 

Type locality: Willowmore, Care Province (H. Brauns). 
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20;. Var. gracilis Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 11 
(8). 

Type locality: Lake Kivu, Betaian Conco (Schubotz). 

20,. Var. grandior Fore, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 335 

(8). 
Type locality: Krantzkloof, Nata (Marley). 

20a. Subsp. brevinodis Foret, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 
335 (8). 

Type locality: George, Care Province (H. Brauns). 

20b. Subsp. insinuata Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., IIT, 
p. 11 (8). 

Type locality: Richmond, Narau (I. Trag&rdh). 

21. Leptogenys (Lobopelta) parva Foret, 1901, Rev. Suisse Zool., [X, p. 332 

(8, o). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 102 (8, @). Arnoxp, 1915, 
Ann. South African Mus., XTY, p. 102 (8). 

Type locality: Narau (Haviland). 

21,. Var. bellua Foret, 1914, Bull. Soe. Vaudoise Se. Nat., (5) L, p. 214 (8). 
Type locality: Durban, Nava (G. Arnold). 
21). Var. dispar Sanrscur, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 

10 (8). 
Type locality: ZoLuLanp (1. Triigfirdh). 

22. Leptogenys (Lobopelta) piroske Fore., 1910, Zool. Jahrb. Abt. Syst., 

XXIX, p. 247 (8). Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 102 (8); 1915, Boll. 
Lab. Zool. Gen. Agrar. Portici, X, p. 3 (8). 

Type locality: Ghinda, Errrrea (K. Escherich; F. Silvestri). 

23. Leptogenys (Lobopelta) sulcinoda (Ern. ANpr&) Emery, 1911, ‘Gen. 

Insect., Ponerinew,’ p. 102 (8). 
Lobopelta sulcinoda Erxn. ANvR&, 1892, Rev. d’Ent. Caen, XI, p. 48 (8). Daria 

Torre, 1893, ‘Cat. Hym.,’ VU, p. 46. 
Type locality: Gaboon, Frencu Conco. 

Odontomachini Mayr 

Anochetus Mayr 

Anochetus Mayr, 1861, ‘Europ. Formicid.,’ p. 53. Emery, 1909, Deutsch. Ent. 
Zeitschr., p. 374; 1911, ‘Gen. Insect., Ponerine,’ p. 107. 

Stenomyrmex Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 711. 

Myrmecia (part) Fasricrus. Odontomachus (part) Iuuicer, F. Smrra, Sprvoia, 

Rocer. 
Genotype: Odontomachus ghilianii Spinola, 1851. 

1. Anochetus africanus (Mayr) Fore, 1887, Mitth. Schweiz. Ent. Ges., 
VII, p. 382. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 47. Fore, 1907, Ann. Mus. 

Nat. Hungarici, V, p.1. Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 
351 (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 131 (8). Emexy, 1911, ‘Gen. 

Insect., Ponerine,’ p. 108 (8, 2, @). Foret, 1913, Deutsch. Ent. Zeitschr., Beih., 

p. 203 (8). Sanrscur, 1914, Bol!. Lab. Zool. Gen. Agrar. Portici, VIII, p. 331 (8). 

Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 372 (9). See 

pp. 97 and 1012. 



1923) __ Wheeler, Ants of the Belgian Congo 791 
eS : 

africanus Mayr, 1865, ‘Reise Novara, Zool., Il, Formicidx,’ p. 
__H, footnote (8). Ex. Anpré, 1892, Rev. d’Ent. Caen, XI, p. 47 (8, 2). 

_  —s Anochetus africanus var. camerunensis Mayr, 1896, Ent. Tidskr., XVII, p. 236 
(8, @). _Enery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 476 (8, 9, ). 
‘Type locality: Gop Coast. 

= ‘Gown Coast: Aburi (F. Silvestri). Cameroon: (Sjéstedt); Mundame (Con- 
_ radt); Victoria (F. Silvestri); Bibundi (Tessmann); Molundu (Schultze). Frencu 

_ Conco: Brazzaville (Weiss); Gaboon. BeLta1an Conco: Medje (Lang and Chapin). 
; German East Arrica: Kibosho (Katona). Somauitanp: (C. Keller). 

i. Var. obscuratus (Santscu1) Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 

d , 108 (8, 2). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orieat., Formicide,’ 

p12 (8). 

a “Amochetus madagascariensis var. obscuratus Santscui, 1910, Ann. Soc. Ent. 
a France, LXXIX, p. 351 (8, 2). 
_--—s«s Type locality: Kibosho, Mt. Kilimanjaro, German East Arnica (C. Alluaud). 

_ German East Arrica: New Moschi (Alluaud and Jeannel). British East 
Arnica: Mwatate, Wa-Taita Province (C. Alluaud). 
2. Amochetus bequaerti Foret, 1913, Rev. Zool. Afr., II, p. 309 (8); 1913, 
Deutsch. Ent. Zeitschr., Beth., p. 203 (8). Arnowp, 1915, Ann. South African Mus., 

XIV, p. 103 (€, 2, #). Forex, 1916, Rev. Suisse Zool., XXIV, p. 400 (2). See p. 99. 
Type locality: Bukama, Betcian Conco (J. Bequaert). 

-Beweian Conco: (Kohl); Garamba (Lang and Chapin). Ruopges1a: Bulawayo 

(G. Arnold). 
2a. Subsp. abstractus Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, 

ag locality: Amanzimtoti, Nava (I. Tragfrdh). 
Anochetus concinnus Sanrsciti, 1920, Ann. Soc. Ent. Belgique, LX, p. 

9 ( ri 
Type locality: Lugombe, Beta1an Conco (Gérard). 
4. Anochetus estus Wu. M. Wuerier. See p. 98 (8). 
Type locality: Akenge, Beic1an Conco (Lang and Chapin). 
5. Anochetus grandidieri Fore:. See p. 1013. 
5. Var. katonz Foret, 1907, Ann. Mus. Nat. Hungarici, V, p.1 (9). Esery, 

1911, ‘Gen. Insect., Ponerine,’ p. 109 (9). . 
oo, locality: Moschi, German East Arnica (Katona). 
6. Anochetus levaillanti Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 21 

(8). Forex, 1910, Zool. Jahrb. Abt. Syst., X XIX, p. 248 (8). Enxery, 1911, ‘Gen. 
Insect., Ponerina:,’ p. 108 (8). Foret, 1913, Ann. Soe. Ent. Belgique, LVII, p. 108 

_ (8). Arnworp, 1915, Ann. South African Mus., XIV, p. 107 (8, 9), Pl. 11, figs. 25, 
' Qha, 25d. 

Type locality: Hamman’s Kraal, Transvaat (E, Simon). 

Sournern Ruopesta: Springvale (G. Arnold). Enrrrea: Nefasit (K. 
Escherich). 

7. Anochetus opaciventris Wu. M. Wueeer. See p. 98 (§). 
Type locality: Akenge, Betaian Conco (Lang and Chapin). 

8. Anochetus parvus Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 330 (8). 

Type locality: Olokemeji, Nicenia (F. Silvestri). 
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8. Var. longiceps Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 331 (9). 

Type locality: Victoria, Cameroon (F. Silvestri). 

9. Anochetus pellucidus Emery, 1902, Rend. Accad. Se. Bolas = 8., 
VI, p. 33 (€); 1911, ‘Gen. Insect., Ponerine,’ p. 109 (€). 
at locality: CAMEROON (Conradt). 

9,. Var. aurifrons Santscut, 1910, Ann. Soc. Ent. France, LXXVIIL, (1909), 

p. 351 (t). penn 1911, ‘Gen. Insect., Ponerine,’ p. 109 (8). 
Type locality: Frencu Conoco. 

9%. Var. maynei Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 347 (9). 
Type locality: Congo da Lemba, Beta1an Conco (R. Mayné). 

10. Anochetus punctaticeps Mayr, 1901, Ann. Naturh. Hofmus. Wien, 

XVI, p. 4 (8). Faery, 1911, ‘Gen. Insect., Ponerine,’ p. 109 (8). Arnon, 1915, 
Ann. South African Mus., XIV, p. 105 (§), Pl. 111, fig. 26. See p. 99. 

Type locality: Port Elizabeth, Carr Province (H. Brauns). 
BexGtan Conco: Babeyru (Lang and Chapin). 

11. Anochetus punctatus Sanrscu, 1914, Med. Géteborgs Mus. Zool. Afd., 
III, p. 13 (8). 

Type locality: Lake Sibayi, ZuLULAN»p (I. Triigfirdh). 

1l;. Var. occidentalis Sanrscni, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VII, p. 330 (8). 

Type locality: Victoria, Camproon (F. Silvestri). 

12. Anochetus rothschildi Forre., 1907, Rev. d’Ent. Caen, XXVI, p. 129 
(8, @ 2). Emery, 1911, ‘Gen. Insect., Ponerinae.’ p. 109 (9). 

Type locality: Daouélé, SomaLiLanp (de Rothschild). 

ApysstniA: Diré Daua; Upper Aouache, Endessa (de Rothschild). 
13. Anochetus talpa Foren, 1901, Rey. Suisse Zool., IX, p. 351 (8). Emery, 

1911, ‘Gen. Insect., Ponerine,’ p. 110 (§). Sanrscu, 1914, Boll. Lab. Zool. Gen. 
Agrar. Portici, VIII, p. 331 (8). Arnoxp, 1915, Ann. South African Mus., XTV, p. 

106 (8). 

Type locality: Navat (Haviland). 

Nigeria: Ibadan (F. Silvestri). 
14. Anochetus tregaordhi Mayr, in Jigerskidld, 1903, ‘Exped., IX, 

Formicid.,’ p. 2 (8). Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIIT, (1909), p. 

351 (8). ‘Fount, 1916, Rev. Suisse Zool., XXIV, p. 400 (8). 
Anochetus tragaordhi Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 110 (8). 
Anochetus tragaordhi Karawatew, 1911, Rev. Russe Ent., XI, p. 3 (8). 
Type locality: Khartum, ANeLo-Ecyptian Supan (I. Triigfirdh; Karawaiew). 
Frencu Conco: Brazzaville (A. Weiss). BretGcian Conco: (Kohl). 

Odontomachus LATREILLE 

Odontomachus LaTretLux, 1805, ‘Hist. Nat. Crust. Ins.,’ XIII, p. 257. Mayr, 

1862, Verh. Zool. Bot. Ges. Wien, XII, p. 710. Emery, 1911, ‘Gen. Insect., Ponerine,’ 

p. 111. 
Pedetes Brernstetn, 1861, Verh. Zool. Bot. Ges. Wien, XI, Sitzb., p. 7. 
Formica (part) Linnaus, LaTREILLE, etc. Myrmecia (part) Fapricros. Ponera 

(part) LarremLie, LEPELeTIEeR. 
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ss <2 Patron, 1894, American Naturalist, XXVIII, p. 618. 
“La septa Formica hematoda Linnwus, 1758. 

LS we “LXXVUL (1000), 2 350 (9). ‘Srrvz, 1910, Mitt. Zool. Mus. Berlin, Y, p. 
+ ) (§). Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 27. Emery, 1911, ‘Gen. 
Insect., Ponerine,’ p. 113 (8). Foret, 1911, Bull. Soc. Vaudoise Se. Nat., (5) 

, p.362 (8, 2): 1913, Rev. Zool. Afr., I, p. 309 (8); 1913, Rev. Suisse Zoul., 
Dall @, #). Sawnscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

_ 332 (8); 1914, Deutsch. Ent. Zeitschr., p. 288 (c*); 1914, ‘Voy. Alluaud et 
nel Afr. Orient., Formicide,’ p. 57 (8, 7). Srrrz, 1916, ‘Ergebn. Zweit. 

r 2 Zentr. Afr. Exp. 1910-11,’ I, p: 372 (€). See p. 100. 
Odor igen Strrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 

, p. 378 (8). ‘ (1907-08),” II 
assiniensis subsp. intermedius Santscut, 1914, Med. Géteborgs 

Gown Coast: Aburi (F. Silvestri). Toco: Bismarckburg (Conradt; Bittner); 
> (Baumann). Cameroon: (Bartsch); Molundu (Schultze); Mundame 

adt); Soppo (von Rothkirch). Fernanvo Po: (Conradt). Frenca Conco: 
a Fort de Possel and Fort Crampel (Schubotz); Brazzaville (A. Weiss). 

Conco: Beni (Borgerhoff); Kimpoko (Bittner); Bakaie, between 
ye and Stanleyville (Fauconnet); Akenge; Medje; Ngayu; Niangara; 
(Lang and Chapin). German Easr Arnica: Buiko (H. Prell); Amani 

mmer); Buddu Forest (Schubotz). Ucanpa: Toro; Unyoro, Mubende Region; 
, Tbanda, Mt. Ruwenzori, 1400 m. (C. Alluaud). 

» Var. aterrimus Wa. M. Wueeter. See p. 102 (8). 
Type locality: Niapu, Betaian Conoco (Lang and Chapin). 

1, Var. furvior Wu. M. Wreever. See p. 101 (8, 9). 
_ Type locality: Faradje, Bercian Conco (Lang and Chapin). 

_ Bexatan Conoco: Yakuluku; Stanleyville; Bafwasende; Medje; Ngayu; 
Akenge; Boyulu; Niangara (Lang and Chapin); Thysville (J. Bequaert). 

ce 1s. Var. fuscus Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910- 

a U1,’ I, p. 372 (8, 9). 
_-—s ‘Type locality: Duma, Betatan Conco (Schubotz). 

‘Ja. Subsp. caffrorum Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, 
p. 14 (8). 

_ Type locality: Dukudu, ZuiuLanp (I. Trig&rdh). 

«16. - Subsp. faucanneti Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 27 (8). 
_ Eweny, 1911, ‘Gen. Insect., Ponerine,’ p. 113 (8). 
"Type locality: Bakaie, between Nyangwe and Stanleyville, Betaian Conco 
_ (Fauconnet). 

x 2. Odontomachus hematoda (Linn x£us) Davia Torre, 1893, ‘Cat. Hym.,’ 

VII, p. 50. Ers. Anvré, 1895, Rev. d’Ent. Caen, XIV, p.2 (8). Mayr, 1896, Ent. 
Tidskr., XVII, p. 238 (c"). Emeny, 1899, Ann. Mus. Civ. Genova, XX XIX, p. 500; 

1899, Mem. Acead. Se. Bologna, (5) VITI, p. 3 (larva), Pl. 1, fig. 4; 1911, ‘Gen. Insect. 
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Ponerine,’ p. 114, Pl. m1, fig. 18. ArNoup, 1915, Ann. South African Mus., XIV, p. 
108 (8, 2, o). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch, Zentr? Afr. Exp. 1910-11,’ I, 
p. 373 (8, @). See pp. 102 and 1013. 

Formica hematoda Linnxvus, 1758, ‘Syst. Nat.,’ Ed. 10, L, p. 582 (8). P. F. 
Gme.ix, 1766, ‘Onomatol. Hist. Nat.,’ III, p. 925. Linnaus, 1767, ‘Syst. Nat.,’ 
Ed. 12, I, 2, p. 965 (8). Fasricrvus, 1775, ‘Syst. Ent.,’ p. 395 (8). Pu. L. Mtier, 
in Linnzus, 1775, ‘Vollst. Natursyst.,’ V, 2, p. 916 (8), Pl. xxvu, fig. 17. Fasricrus, 
1781, ‘Spec. Insect.,’ I, p. 494 (8); 1787, ‘Mantissa Insect.,’ I, p. 311 (8). Gmexin, 
in Linnzus, 1790, ‘Syst. Nat.,’ Ed. 13, I, 5, p. 2803 (). Curist, 1791, ‘Naturg. d. 
Insect.,’ p. 516 (8). Oxrvier, 1791, ‘Encyel. Méthod. Insect.,’ VI, p. 502 (8). 
Fasricrus, 1793, ‘Ent. Syst.,’ Il, p. 364 (8). Larremue, 1802, ‘Hist. Nat. Fourmis,’ 
p. 192 (8). 

Formica maxillosa DeGerEr, 1773, ‘Mém. Hist. Ins.,’ III, p. 601 (2), Pl. xxx, 

figs. 3-5. Gdze, in DeGeer, 1780, ‘Abh. Gesch. Insekt.,’ III, p. 390 (9), Pl. xxx1, 
figs. 3-5. Rerzivus, 1783, ‘Gen. et Spec. Insect.,’ p. 75 (9). 

Formica unispinosa Fasrictius, 1793, ‘Ent. Syst.,’ II, p. 359 (8). Laces 
1802, ‘Hist. Nat. Fourmis,’ p. 193 (8), Pl. vim, fig. 53. 

Myrmecia hematoda Fapricius, 1804, ‘Syst. Piez.,’ p. 425 (8). 
Myrmecia unispinosa Fasricws, 1804, ibid., p. 423 (8). Orivier, 1811, ‘Eneyel. 

Méthod. Insect.,’ VIII, p. 114 (8). 
Odontomachus hematodes LaTREILLE, 1805, ‘Hist. Nat. Crust. Ins.,’ XIII, 

p. 257 (€). Iviicer, 1807, Mag. f. Insectenk., VI, p. 194. LepeLerrer, 1836, ‘Hist. 
Nat. Ins. Hym.,’ I, p. 187 (€). F: Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 76 
(8, 9, &), Pl. v, figs. 4-7. Gerstacker, 1858, Monatsb. Ak. Wiss. Berlin, p. 262; 
1859, Arch. f. Naturg., XXV, 2, p. 431. Roger, 1861, Berlin. Ent. Zeitschr., V, p. 24 
(8, 9, &@). GersracKer, in Peters, 1862, ‘Reisen. Mossambique, Zool.,’ V, p. 503 
(8, @). Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 711; 1863, ibid., XIII, 

p. 436. Roger, 1863, ‘Verzeich. Formicid.,’ p. 22. Mayr, 1867, Tijdschr. v. Ent., 
V, p. 79 (8, @); 1867, Journ. Mus. Godeffroy, XII, p. 85. W. F. Kirsy, 1884, Ann. 
Mag. Nat. Hist., (5) XII, p. 405. Macrerrt, 1884, Ann. Mus. Civ. Genova, XXI, 
p. 538 (8); 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (8). Wasmann, 
1892, Wien. Ent. Zeitg., XI, p. 317. Emery, 1892, Ann. Soc. Ent. France, LX, (1891), 

pp. 557 and 561 (8, °). Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p: 74. Mayr, 
1895, Ann. Naturh. Hofmus. Wien, X, p. 126. Emery, 1895, Ann. Soc. Ent. France, 

LXIV, p. 22. Brycuam, 1903, ‘ Fauna Brit. India, Hym.,’ I, p. 47 (8, 9). Mayr, 1907, 
Sitzb. Ak. Wiss. Wien, math. naturw. K]., CX VI, Abt. 1, p. 387. Zavarrart, 1909, 

‘Il Ruwenzori, Parte Scientif.,’ I, p. 213 (8, @). Sanrscni, 1910, Ann. Soc. Ent. 

France, LX XVIII,(1909), p.350(8, 9). Forex, 1909, Ann. Soc. Ent. Belgique, LIII, 
p. 5149, @). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 130 (§, 2). Foret, in 
Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 4 (8, o); 1912, Mitt. Naturh. 
Mus. Hamburg, X XIX, p. 179 (8); 1913, Ann. Soc. Ent. Belgique, LVII, pp. 108 
and 347 (8, 9); 1913, Rev. Zool. Afr., Il, p. 309 (9). Lamporn, 1914, Trans. Ent. 
Soe. London, (1913), p. 442 (8). Sanrscnt, 1914, ‘Voy. Alluaud et Jeannel Afr. 
Orient., Fermicide,’ p. 58 (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 
331 (8, 2); 1920, ‘Etudes Maladies Parasites Cacaoyer S. Thomé,’ X, p. 2 (8). 

Odontomachus unispinosus ILLIGER, 1807, Mag. f. Insectenk., VI, p. 194. Lepr- 

LETIER, 1836, ‘Hist. Nat. Ins. Hym.,’ I, p. 187 (8, 9). F. Smrrn, 1853, Trans. Ent. 
Soe. London, (2) II, Proe., p. 134. 
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Ponera (Odontomachus) hematoda LatreiL.Ee, 1809, ‘Gen. Crust. Ins.,’ IV, p. 128. 
Ponera (Odontomachus) unispinosa LaTREILLE, 1809, ibid., IV, p. 128. 

Ponera hematoda Lere.tetier, 1825, ‘Encycl. Méthod. Insect.,’ X, p. 184 (9). 

Ponera unispinosa Lereetier, 1825, ibid., X, p. 184 (9). 
Formica (Odontomachus) hematodes BLANCHARD, in Cuvier, 1849, ‘Régne Animal,’ 

: Ed. 3, Insect, Pl. cxvn, fig. 6 ( ). 
Odontomachus simillimus F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 80 (9), 

__ PL y, figs. 8-9; 1860, Journ. Proc. Linn. Soc. London, Zool., IV, Suppl., p. 72. 
Odontomachus hzmatodes var. microcephalus Emery, 1890, Bull. Soc. Ent. 

Italiana, XXII, p. 104, PI. v, fig. 1 (mermithergate). 
Type locality: “in America meridionali.”’ 

i itan. Senecamspia: Thiés (F. Silvestri). Frenca Guinea: Kindia 

_____ (F. Silvestri). Lreerta: Junk River (H. Brauns). Ivory Coast: Assinie (C. Allu- 
aud). Gop Coast: Kitta (H. Brauns); Aburi (F. Silvestri). Nigerta: Ibadan; 
Lagos; Olokemeji (F. Silvestri); Oni Camp, 70 miles east of Lagos (Lamborn). 
Cameroon: (H. Brauns); Barombi (Freyer); Bibundi (Tessmann); Yaunde 
(Zenker); Moliwe region (Conradt); Victoria (F. Silvestri). Fernanpo Po: (Con- 
radt). Spanisa Guinea: Alen (Tessmann). San Tomé: (de Seabra). Frencu 
Coneo: Ogowe (Mocquerys); Brazzaville (A. Weiss). Betatan Conco: Kimpoko 
(Bittner); Boma (Leboutte); Leopoldville (Lamarche); Congo da Lemba (R. 

Mayné); Libenge (Schubotz); Mayombe (de Briey); Duma (Montchal); Stanley- 

ville; Malela; Faradje; Zambi; Avakubi; Leopoldville; Vankerckhovenville; 
_ Garamba; Akenge (Lang and Chapin); Matadi; Katala (J. Bequaert). SournerNn 

Ruopesta: Bulawayo (G. Arnold). BecuuaNnaLanp: Severelela; Khakhea to 
Kang (L. Schultze). Transvaat: Hamman’s Kraal (E. Simon); Lydenburg. 

Detacoa: (Liengme). Mozamsique: (Peters). Ucanpa: Ibanda; Kitagueta; Butiti; 
Nakitawa (Duke of Abruzzi); Entebbe (H. Schultze). Brirish East Arrica: 

Shimoni; Kisumu; Mombasa (Alluaud and Jeannel). Anysstnta: (Ilg); Dimé to 
Bass Narok (V. Bottego). ANGto-Ecyptian Supan: Khor Attar (F. Werner); 
Bahr-el-Salaam (Magretti). Erirrea: Sogodas; Kor Lebka (Magretti). 

2,. Var.stanleyi Wu. M.Wueeter. See p. 102(€). 
Type locality: Stanleyville, Betatan Conco (Lang and Chapin). 
2. Var. troglodytes Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicid#,’ p. 58 (9). 
Type locality: Shimoni, Brrrisu East Arrica (Alluaud and Jeannel). 

PSEUDOMYRMINZ2 Emery 

Pseudomyrmini Emery 

Tetraponera I. Smitru 

Tetraponera F. Surru, 1852, Ann. Mag. Nat. Hist., (2) LX, p. 44; 1877, Trans. 
Ent. Soc. London, p. 68. Donistruorre, 1916, Ent. Record, XXVIII, p. 244. 

Sima Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 178. Emery, 1915, Zool. 

Anzeiger, XLV, pp. 265-266; 1917, Bull. Soc. Ent. France, p. 94. 
Tetraponera Emery (as a subgenus). Pseudoponera (part) Smrru. Eciton 

Jenvon (nec Latreille). 

Genotype: Eciton nigrum Jerdon, 1851 = Tetraponera atrata Smith, 1852. 
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1. Tetraponera ambigua (Emery). 
Sima ambigua Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 23 (8, 2). Foret, 

1894, Mitth. Schweiz. Ent. Ges., TX, p.89 (without description); 1901, ibid., X, p. 311; 
in Baum, 1903, ‘ Kunene-Sambesi Expedition,’ p. 564; in Schultze, 1910, ‘ Forschungs- 
reise in Siidafrika,’ IV, p. 5 (8, 9, o). 

Sima (Tetraponera) ambigua ARNnoup, 1916, Ann. South African Mus., XIV, p. 
185 (8, 2, o). 

Type locality: Hamman’s Kraal, Transvaa (E. Simon). 

TRANSVAAL: Makapan (E. Simon). BrcnuaNALAND: Kang to Kgokong (L. 
Schultze). Mossamepes: between the Cubango and Cuito Rivers (Baum and Van 
der Kellen). Sournern Apyssinia: (Ilg). 

la. Subsp. erythrea (Emery). 

Sima ambigua subsp. erythrea Emery, 1895, Ann. Soc. Ent. France, LXIV, p 
23 (8). 

Type locality: Aden, Arasia (E. Simon). 
1b. Subsp. rhodesiana (Foret). 

Sima ambigua subsp. rhodesiana Forex, 1913, Ann. Soc. Ent. Belgique, LVII, 

p. 112 (§). Arnon, 1914, Proc. Rhodesia Se. Ass., XIII, p. 31, PL., fig. 1 (8). 
Sima (Tetraponera) ambigua subsp. rhodesiana ARNOLD, 1916, Ann. South 

African Mus., XIV, p. 186 (8, 2). . 
Type locality: Plumtree, Sourmern Ruopesta (G. Arnold), 
SouTHern Ruopesia: Bembesi (G. Arnold). 

2. Tetraponera andrei (Mayr). 

Sima andrei Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 144 ). ARNOLD. 
1916, Ann. South African Mus., XIV, p. 179 (8). 

Type locality: Delagoa Deas Portuacuese East Arrica (H. Brown). 
3. Tetraponera anthracina (Sanrscui). See p. 106. 
Sima anthracina Santscut, 1910, Ann. Soc. Ent. France, LXXVHL (1909), p. 

355 (8); 1910, ibid., LX XIX, p. 352, fig. 3 (8). Foret, 1911, Rev. Zool. Afr., I, p. 
275 (8); 1913, Anite Soe. Ent. Belgique, LVII, p. 350 (§); 1916, Rev. Suisse Zool., 
XXIV, p. 403 (8). 

Type locality: Combra Tora, Frencu Coneo (A. Weiss). 

Betatan Conco: St. Gabriel (Kohl); Kisantu; Congo da Lemba (R. Mayné); 
Thysville; Lubutu (Bequaert); Stanleyville (Lang and Chapin). 

4. Tetraponera bifoveolata (Mayr). 
Sima bifoveolata Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 146 (8); in 

Jigerskiéld, 1903, ‘Exped., LX, Formicid.,’ p. 4 (8). 
Sima (Tetraponera) bifoveolata ARNOLD, 1916, Ann. South African Mus., XIV, p 

184 (9). 
Type locality: Delagoa Bay, Portucuese East Arrica (H. Brauns). 

ANGLO-EcyptT1an Supan: Kaka, White Nile (I. Trigirdh). Zanzmar: (H. 
Brauns). 

A subspecies is known from Palestine. 

4a, Subsp. maculifrons (Sanrscu). 
Sima foveolata subsp. maculifrons Santscut, 1912, Ann. Soc. Ent. Belgique, 

LVI, p. 162 (8). 

Type locality: Obock, Frencn SoMALILAND (Maindron). 
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Sima capensis Dania Torre, 1893, ‘Cat. Hym.,’ VII, p. 53. 
Type locality: Cape of Good Hope. 
6. Tetraponera claveaui (Sanrscui). 
Sima claveaui Santscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 304 (8). 

a ‘Type locality: Senegal (Claveau). 
7. Tetraponera clypeata (Emery). 

a _ Sima clypeata Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 361 (8), Pl. xvu, 
3 figs. 4 and 5. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 53. Emery, 1895, Ann. Soc. 

nt. France, LXIV, p. 24 (8); 1899, Mem. Accad. Sc. Bologna, (5) VIII, p. 4 (larva). 
Sima (Tetraponera) clypeata ARNOLD, 1916, Ann. South African Mus., XIV, p. 

, 2), PL. vy, figs. 50, 50a. 
Type locality: Cape of Good Hope (L. Péringuey). 
Care Province: Cape Town; Matjesfontein (E. Simon). 

_ Za. Subsp. braunsi (Fore.). : 

__ Sima braunsi Foren, 1913, Ann. Soc. Ent. Belgique, LVII, p. 112 (8, @). 
_ Sima (Tetraponera) clypeata subsp. braunsi ARNOLD, 1916, Ann. South African 

us., XIV, p. 184 (8, 9), Pl. v, fig. 49. 
_ Type locality: Willowmore, Care Province (H. Brauns). 

Ja. Var. durbanensis (Fore). 
Sima braunsi var. durbanensis Forex, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L 

_ ~p. 218 (8). 
ei _ Sima (Tetraponera) clypeata subsp. braunsi var. durbanensis ARNOLD, 1916, Ann. 
Seep Mus., XIV, p. 184 (8). 
‘Type locality: Durban, Natau (G. Arnold). 

* ‘Ja. Var. equidentata (ArNoLp). 
_ —s Sima (Tetraponera) clypeata subsp. braunsi var. equidentata ARNOLD, 1916, Ann. 
___ South African Mus., XIV, p. 184 (8), PI. v, fig. 48. 
ahs Type locality: Cape Town, Care Cotony (G. Arnold). 

8. Tetraponera emeryi (lore). 
oe - Sima capensis Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 23 (8) (nec 
e Fr. | Senth). 

Sima emeryi Fore, 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 367 (8). 
on Sima (Tetraponera) emeryi Annoup, 1916, Ann. South African Mus., XIV, p. 187 
me. <8). 
‘ Type locality: Pretoria, Transvaav (E, Simon). 

9. Tetraponera encephala (Sanrscu). 
Sima encephala Sanrscut, 1919, Rev. Zool. Afr., VII, p. 84 (9). 

Type locality: Saint Louis, Senecamata (Claveau). 

= 10. Tetraponera gerd# (Srirz). 

= Sima gerdw Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ 
III, p. 381, fig. 4 (9). 

Type locality: Amani, German East Arnica (Vosseler). 
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ll. Tetraponera le moulti (Sanrsent). 

Sima le moulti Santscut, 1920, Ann. Soc. Ent. France, LXXXVIII, (1919), 
p. 375 (9°). 

Type locality: Fort Crampel, Frencu Conco (Le Moult). 

12. Tetraponera liengmei (Foret). 

Sima liengmei Foret, 1894, Mitth. Schweiz. Ent. Ges., [X, p. 88 (€, o). 
Sima (Tetraponera) liengmei Arnowp, 1916, Ann. South African Mus., XIV, p. 

181 (8, o). 

Type locality: Delagoa Bay, PorruGcuese East Arrica (Liengme). 

13. Tetraponera mayri (Fore). 

Sima mayri Foret, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 53 (9). 
Type locality: Cameroon (H. Brauns). 

14. Tetraponera mocquerysi (rn. AnprRé&). 

Sima mocquerysi Ern. ANpré, 1890, Rev. d’Ent. Caen, LX, p. 319 (8). Dara 
Torre, 1893, ‘Cat. Hym.,’ VII, p. 54. Emery, 1895, Ann. Soc. Ent. France, LXIV, 
p. 23 (8); 1895, Ann. Mus. Civ. Genova, XXXV, p. 178. Mayr, 1895, Ann. Naturh. 
Hofmus. Wien, X, p. 146. Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 131 (8). 
Santscu, 1910, Ann. Soc. Ent. France, LXXIX, p. 352, fig. 2 (€); 1914, Boll. Lab. 
Zool. Gen. Agrar. Portici, VIII, p. 334 (8). Fore, 1916, Rev. Suisse Zool., XXIV, 
p. 403 (8). Sanrscut, 1920, Ann. Soc. Ent. Belgique, LX, p. 10. 

Type locality: Smerra Leone (Mocquerys). 

Gotp Coast: Chama (H. Brauns). Toco: Bismarckburg (Conradt). Frencn 
Gutnga: Kakoulima (F. Silvestri). Spanish Guinea: Alen (Tessmann). Frenca 
Conco: Benda (Charleux). Betatan Conco: (Kohl). Apyssty1a: Arussi Galla, 

Ganale Gudda (V. Bottego). 

14,. Var. elongata (Srirz). 
Sima mocquerysi var. elongata Stitz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 

Exped. (1907-08),’ III, p. 378, fig. 2 (8). 

Type locality: Buddu Forest, German East Arrica (N. W. of Bukoba) (Schu- 
botz). 

14,. Var. lepida Wm. M. Wuee.er. See p. 106 (8, 9). 

Type locality: Faradje, Betatan Conco (Lang and Chapin). 
Beta1an Conco: Yakuluku; Garamba (Lang and Chapin). 

14;. Var. lutea (Srrrz). 

Sima mocquerysi var. lutea Strrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 
Exped. (1907-08),’ III, p. 381, fig. 3 (8, 2). 

Type locality: Kwidjwi Island, Lake Kivu, Betatan Conoco (Schubotz). 

l4a. Subsp. emacerata (Sanrscut). See p. 107. 
Sima mocquerysi subsp. emacerata SANTSCHI, 1910, Ann. Soc. Ent. France, LX XTX, 

p. 352, fig. 1 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 70 

(8, 2). ; 
Sima emacerata Sanrscut, 1920, Ann. Soc. Ent. Belgique, LX, p. 9 (9% ). 

Tyre locality: Nakuru, Rift Valley, Brrrise East Arrica (C. Alluaud). 
Centrat Ucanpa: (C. Alluaud). Betotan Coneo: Stanleyville; Faradje 

(Lang and Chapin); Lubutu; Kasonsero on the Semliki River (J. Bequaert); Ngazi 

(Elskens). 

15. Tetraponera natalensis (F. Smirn) Rocrr, 1863, ‘Verzeich. Formicid..’ 

p. 24. F. Smrru, 1877, Trans. Ent. Soc. London, p. 69. 
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 Pseudomyrma natalensis F. Surru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 160 (@ ). 
Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 452. F. Smrra, 1876, Trans. Ent. 

2 : 3 ee: London, p. 604. 
Sima capensis Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 906 (8), Pl 

xx, fig. 14. Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 113 (8). Datra ~Tonns, 1803, ‘Cat. Hym.,' VI, p. 58. H. Sranruaann, 1898, ‘Deutsch-Ost-Afrika, 
IV, Hym., p. 43 (nec Sima capensis Smith). 

Pseudomyrma capensis Gerst®ckKeER, 1871, Arch. f. Naturg., XX XVII, 1, p. 355; 
1873, in ‘v. d. Decken’s Reisen in Ostafrika, Gliederthiere,’ p. 357 (8, 9 ). 

_ Sima natalensis Emery, 1892, Zool. Anzeiger, XV, p. 237; 1895, Ann. Soc. Ent. 

France, LXIV, p. 22 (8, 2); 1899, Mem. Accad. Se. Bologna, (5) VIII, p. 4 (larva), 
Pl. u, fig. 7. Forex, 1907, Ann. Mus. Nat. Hungarici, V. p. 26 (8); 1911, Bull. Soc. 
Vaudoise Se. Nat., (5) XLVII, p. 367 (8). Santscut, 1914, Med. Géteborgs Mus. 

|‘ Zool. Afd., Tl, p. 15 (8). Anvoup, 1916, Ann. South African Mus., XIV, p. 176 
. @, %). 

_ Type locality: Port Natal, Narat. 
_ South Africa generally (G. Arnold). Care Province: (H. Brauns). Nata: 

Durban (Marley); Weenen District (J. M. Hutchinson); Stamford Hill (I. 
Tragirdh). Zvutvianp: Umfolosi (I. Tragirdh). Transvaat: Makapan; Ham- 

man’s Kraal (E. Simon). Geran East Arnica: Mto-ya-Kifaru (Katona); 
_ Ndara; Ugono Mts. (v. d. Decken). Somatmanp: Obbia (Bricchetti-Robecchi). 
 &. Var. obscurata (Emery). 

_ Sima natalensis var. obscurata Emery, 1895, Ann. Soc. Ent. France, LXI1V, p. 

__-p. 22 (8). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 5 (&); 
1911, Sitzb. Bayer. Akad. Wiss., p. 274; 1911, Bull. Soc. Vaudoise Sc. Nat., (5) 
XLVII, p. 368 (8); 1915, ibid., (5) L, p. 336 (8). 

Sima natalensis subsp. obscurata ARNOLD, 1916, Ann. South African Mus., XIV, 
p. 177 (8, 2, @). 
Type locality: Cape of Good Hope. 

Care Province: Algoa Bay (H. Brauns). Natat: Durban (C. B. Cooper). 
__Norrnern Ruopesia: shore of the Zambesi River (Fr. Steiner). 

1l5,. Var. usambarensis (Foret). 

Sima natalensis var. usambarensis Fore, 1911, Bull. Soc. Vaudoise Se. Nat., (5) 
XLVI, p. 367 (8). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formici- 
dex,’ p. 70 (€, 2). 

Type locality: Monga, German East Arnica (H. Prell). 
German East Arrica: Kilema, Mt. Kilimanjaro, 1440 m.; Kibosho (Alluaud 

and Jeannel). Brirish East Arrica: Moschi (Zimmer); Mombasa; Shimoni; 
Nairobi, Kikuyu; Voi, Taita; Maji-ya-chumvi, Wa-Nyika (Alluaud and Jeannel). 

15a. Subsp. caffra (Santscui). 
Sima natalensis subsp. caffra Santscui, 1914, Med. Géteborgs Mus. Zool. Afd., 

Ill, p. 15 (8, 2, o). Tr&cAron, ibid., p. 43. 
Sima natalensis subsp. obscurata var. caffra ArnNoup, 1916, Ann. South African 

Mus., XIV, p. 178 (8, ?, o*). 

Type locality: Dukudu, ZvuLcLanp (I. Trigirdh). 

Zo ivutannp: Lake Sibayi (1. Trigirdh). 
‘156. Subsp. cuitensis (Foret). 
Sima natalensis subsp. cuitensis Foner, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) 

XLVII, p. 368 (9). 
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Sima natalensis Fore, 1901, Mitth. Schweiz. Ent. Ges, X, p. 311; in Baum, 
1903, ‘Kunene-Sambesi Expedition,’ p. 564. 

Type locality: Between the Cubango River and Cuito River, Mossamepes 
(Baum and Van der Kellen). 

15). Var. bulawayana (lore). . 

Sima natalensis subsp. cuitensis var. bulawayana Forex, 1913, Ann. Soc. Ent. 
Belgique, LVII, p. 112 (8). Arnoip, 1916, Ann. South African Mus., XIV, p. 

179 (8, 9). 

Type locality: Bulawayo, Sournern Ruopesia (G. Arnold). 

SourHerN Ruopesia: Plumtree; Bembesi; Victoria Falls (G. Arnold). 

16. Tetraponera oberbecki (Fore). 
Sima oberbecki Foren, 1911, Rev. Zool. Afr., 1, p. 275 (8); 1913, Ann. Soe. Ent. 

Belgique, LVI, p. 350 (8); 1916, Rev. Suisse Zool., XXIV, p. 403 (9). Sanpscut, 
1920, Ann. Soc. Ent. Belgique, LX, p. 9. 

Type locality: Congo da Lemba, Beitcian Conoco (R. Mayné). 

Be.ai1an Conco: Leopoldville (Kohl); Elisabethville (Leplae). Frencu Conco 

Samkita (F. Faure). 

17. Tetraponera ophthalmica (Emery). See p. 107. 

Sima ophthalmica Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 98 (8). Foret, 
1916, Rev. Suisse Zool., XXIV, p. 403 (8). 

Type locality: Camsnoent (Conradt). 
Be.atan Conco: Bengamisa; St. Gabriel; Stanleyville (H. Kohl); Thysville 

(J. Bequaert). Cameroon: Batanga (G. Schwab). 
18. Tetraponera penzigi (Mayr). 
Sima penzigi Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ II, 

8, p. 10 (8, 9, &@). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, 
p.5 (9%). 

Sima penzegi Sséstevt, 1908, ‘Exped. Kilimandjaro, Meru, ete.,’ LI, 8, pp. 116-117. 
Sima (Tetraponera) penzigi ARNoLD, 1916, Ann. South African Mus., XIV, p. 

180.(8, 2, @). 
Type locality: Mt. Kilimanjaro, Kahe, German East Arnica (Sjéstedt). 
German East Arrica: Tanda, Usambara (Sjéstedt). BecuvuaNALAND: 

tutu (L. Schultze). Apyssinia: (Penzig). 

18a. Subsp. continua (Foret). 
Sima penzigi subsp. continua Forex, 1907, Rev. d’Ent. Caen, XXVI, p. 138 (8). 
Type locality: Gotta, southern Asyssi1a (de Rothschild). 

19. Tetraponera prelli (Fore). 

Sima prelli Foret, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVII, p. 365 (8). 
Type locality: Monga, German East Arrica (H. Prell). 

19,. Var. odiosa (Foret). 
Sima prelli var. odiosa Foret, 1916, Rev. Suisse Zool., XXIV, p. 403 (8). 
Type locality: Betcian Conco (Kohl). 

20. Tetraponera schulthessi (Sanrscui). 
Sima schulthessi Santscut, 1915, Ann. Soc. Ent. France, LXXXIV, p. 249 (2). 

Type locality: Rikatla, Delagoa Bay, Portuguese East Arrica (Junod). 

21. Tetraponera triangularis (Srirz). 
Sima triangularis Stvrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 131 (8). 
Type locality: Alen, SpanisH Guinea (Tessmann). 
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: Olekesneii Sovurnern Nicerta (PF. Silvestri). 

Viticicola Wu. M. WHEELER 

S: igs tessmanni Stitz, 1910. 
cola tessmanni (Srirz). See p. 109 (8, 9, <). 

Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 131, fig. 2 (8). 
91 Rev. Zool. Afr., VII, p. 84 (?). 
i i > Alen, Spanisn Guinea (Tessmann). 
Coxao: Medje (Lang and Chapin). 
castanea Wa. M. Wueerer. See p. 112(8, 2). 

y: Avakubi, Betc1an Conco (Lang and Chapin). 

, Pachysima EMERY 

t. Pachysima Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 97. 
\otype: Tetraponera xthiops F. Smith, 1877. 

Pachysima zthiops (F. Smirn). See p. 114. 
Fo aponera xthiops F. Smrru, 1877, Trans. Ent. Soc. London, p. 71 (8). 
Sim ee” 1893, ‘Cat. Hym.,’ VII, p. 53. H. Kont, 

N 1. Offenbarung, LV, p. 167. Sanrscut, 1911, Rev. Zool. Afr., I, p. 207 
1, 1913, ibid., Il, p. 352 (9). Estee 1904; Tri tiek ee. London, 

442 and 493 (2). H. Scumrrz, 1915, Deutsch. Ent. Zeitschr., p. 500. 

eis Ban Anpré, 1892, Rev. d’Ent. Caen, XI, p. 51 (8, 2). Datta 
‘Cat. Hym.,’ VII, p. 55. Mayr, 1895, Ann. Naturh. Hofmus. Wien, 

H. Kont, 1909, Natur u. Offenbarung, LV, pp. 99, 103, 104, 106, 108, 
Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 131 (&, 9); 1911, ‘Wiss. Ergebn. 

h. Zentr. Afr. Exped. (1907-08),’ III, p. 381 (8, ? ). 
ma (Pachysima) xthiops Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 97, 
nd 3(8, 9, larva). Foret, 1913, Rev. Suisse Zool., XXI, p. 668 (8); 1913, 
ac. Ent. Belgique, LVI, p. 350 (9); 1916, Rev. Sule Seok. XXIV, p. 403 

. Arwowp, 1916, Ann. South African Mus., XIV, p. 174 (8, 2, *). 
7 Tr gage spininoda a 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. 

jm ‘South Africa. 
Sournern Nicer: Oni Camp, east of Lagos (Lamborn). Fernanvo Po: 

< mnrac ). Cameroon: Bipindi (Zenker); Mundame (Conradt); Bibundi (Tess- 
man! em (2: Schwab). Spranisn Gurvea: Eloby Island (H. Brauns); Alen 

“SSI . Frencu Conco: Samkita (F. Faure). Betaian Conco: Kibombo (J. 
rt); Watikaia; Tshopo River; Candolo; Okiavo-Lindi River; St. Gabriel 
;, Mawambi to Avakubi; Duma; Libenge (Schubotz); Avakubi; Stanleyville; 

3 i degaiees, lelttvaes (lemmas). See p. 120. . 
_ Sima (Pachysima) latifrons Exeny, 1912, Ann. Soe. Ent. Belgique, LVI, p. 98, 

"fig. 4 (9). Foret, 1913, ibid., LVII, p. 350 (9%). Sanrscnt, 1914, Deutsch. Ent. 
e  p. 288 (98, 9, o). 
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Sima xthiops Forer, 1913, Rev. Zool. Afric., I, p. 315 (9 ). 

Type locality: Gaboon, Frencu Conco. 

Betotan Conoco: Kondué (Luja); Niangara (Lang and Chapin). Cameroon: 
Tiko near Victoria (F. Silvestri). Frencn Conoco: Lobay (Ringenbach). 

MYRMICINZ Lepeletier 
Myrmicini Emery 

Cratomyrmex EMERY 

Cratomyrmex Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 572. 

Genotype: Cratomyrmer regalis Emery, 1892. 
1. Cratomyrmex regalis Emery, 1892, Ann. Soc. Ent. France, LX, (1891), 

p. 572 (9), Pl. xv, fig. 16. Sanrscnt, 1913, Ann. Soc. Ent. Belgique, LVII, p. 307, 
fig. 3 (8, 2); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VITI, p. 335 (8). 

Messor (Cratomyrmer) regalis Sanrscut, 1920, Ann. Soe, Ent. France, 

LXXXVIII, (1919), p. 377 (8). 
Type locality: Benue, Ntcerta. 
Lower Danomey: Aguagua (Roubaud). Nicerta: Lagos; Olokemeji (F. — 

Silvestri). Congo: (Cabra). 
1;. Var. rubeus Santscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 308 (8). 
Type locality: Lower Danomey (Le Moult). 

1,. Var. sculpturatus (Srivz). 
Cratomyrmex sculpturatus Strrz, 1916, ‘Wiss. Ergebn. Zweit. Deutsch. Zentr. 

Afr. Exp. 1910-11,’ I, p. 378, fig. 2 (9). 
Type locality: Fort de Possel to Fort Crampel, Frenca Coneo (Schubotz). 

Frencu Conoco: Falls of the Nana River near Fort Crampel (Haberer). 

Pheidolini Emery 

Messor FoREL 
Aphznogaster subg. Messor Foret, 1890, Ann. Soc. Ent. Belgique, XXXIV, 

C.R., p. lxviii. : 
Messor Empry, 1908, Deutsch. Ent. Zeitschr., p. 437. 
Formica (part) Fapricrus, Gmevin, Larrei.ue, etc. Myrmica (part) Forsrer. 

Atta (part) Smrra, Rocer. Aphzxnogaster (part) Ern. ANnpré, Datta Torre, 
Emery, Mayr, etc. Stenamma (part) Emery, Foret, Mayr, ete. 

Genotype: Formica barbara Linnzus. 

1. Messor barbarus (Linnazus) Emery, 1908, Deutsch. Ent. Zeitschr., p. 

442 (4, 9, 9, ). : 
Formica barbara Linnavs, 1767, ‘Syst. Nat.,’ Ed. 12, I, 2, p. 962 (8). 

Aphznogaster barbara Macretti, 1877, Ann. Mus. Civ. Genova, IX, p. 373 (8, 
2, o); 1884, ibid., XXI, p. 541 (8); 1884, Bull. Soc. Ent. Italiana, XV,(1883), p. ~ 

245 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 99. r 
Aphznogaster (Messor) barbara Foret, 1892, Mitth. Schweiz. Ent. Ges., VIII, 

p. 352 (8). 
Stenamma (Messor) barbarum Foret, 1904, Ann. Mus. Zool. Ac. Se. St. Péters- 

bourg, VIII, (1903), p. 373 (9 ). 

Type locality: Barbary. 
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The following losalitice probably all refer to some of the subspecies or varieties 

re “Anauo-Eayrran Supan: El Hefera, Settit; Metemma; Sebderat (Magretti); 
Godo Burka (Kachovskij). Somaumanp: (C. Keller). Errrrea: Keren; Kor 
Lebka (Magretti). 
Dye Var. punctatus (Foret). 

barbara var. punctata Fore., 1886, Journ. Asiat. Soc. Bengal, 

ty (Messor) barbara var. punctata Emery, 1891, ‘Explor. Tunisie, 

Fourmia! p. 12. Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 89. 
_ _Messor barbarus subsp. punctatus Rascunwerzncen, 1913, Zool. Jahrb. Abt. 

Syst, XXXV, pp. 187, 198, 201, and 203. Wasmann, 1918, Tijdschr. v. Ent., LX, 

- Apvesnna: Abuker; Diré Deion: Harar (Kristensen); southern Abyssinia (Ilg). 

la. Subsp. latinodus Santscut, 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, 
P. 93, fig. 2, 2 (8). 

_ Type locality: East Africa (?) (Reichensperger). 

«16. - Subsp. ltibberti Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 
Iv, p. 13 (8). 

___ Messor barbarus subsp. lubberti ARNoLD, 1920, Ann. South African Mus., XIV, 
pp. 411 (8). 

Type locality: Okahandja, German Souruwest Arnica (Peters). 
German Sovruwest Arrica: (Liibbert). 
le. Subsp. ruginodis Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 

1910-11)" I, p. 374, fig. 1 (8). 
; _ Type locality: Fort Crampel, Frencu Conco (Schubotz). 

_ Id. Subsp. semirufus (Een. Anpré) Emery, 1908, Deutsch. Ent. Zeitschr., 
pp. 445 and 447 (2, 8, 9). 

Aphznogaster barbara var. semirufa Ern. ANvré, 1883, ‘Spec. Hym. Europ. 
__ Algérie,’ II, pp. 355 and 368 (8, ? ). 
i Type locality: not designated; described from the shores of the Caspran Sea, 

_ Syrqa, Persia, and Asyssrn1a. 
me Id,;. Var. angularis Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicide,’ p. 75 (8). 
Type locality: Naivasha, 1900 m., Bririsu East Arnica (Alluaud and Jeannel). 
Id. Var. galla Emery, 1908, Deutsch. Ent. Zeitschr., p. 447, footnote. Foret, 

1910, Zool. Jahrb. Abt. Syst., X XTX, p. 250 (8). Escnericn, 1911, Biol. Centralbl., 

XXXAI, p. 48, footnote. Karawarew, 1911, Rev. Russe Ent., XI, p. 3 (8). Eaery, 
1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 3 (8, 9, @). 

Aphznogaster (Messor) barbarus Emery, 1892, Ann. Mus. Civ. Genova, XXXII, 
p. 112. 

Stenamma (Messor) barbarum subsp. caduca var. galla Emery, 1895, ibid., 

XXXV, p. 179 (€). 
Messor barbarus subsp. caducus var. galla Emery, 1897, ibid., XX XVIII, p. 597. 
Stenamma (Measor) barbarum var. galla Mayr, in Jigerskiédld, 1903, ‘Exped., 

IX, Formicid.,’ p. 5; in Sjéstedt, 1907; ‘Exped. Kilimandjaro, Meru, ete.,’ II, 8, 

p. 14 (8, 9). 
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Messor barbarus subsp. galla Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 

Portici, VIII, p. 335 (8); 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, p. 92, fig. 2, 
1 (8). 

Type locality: Boran Galla, Upper Ganale, Apyssinia (V. Bottego). 

SenecamBia: Dakar; Thiés (F. Silvestri); Longa. Ano io-EaypTian Supan: 

Khartum (Karawaiew); White Nile Region (I. Triigirdh). Apyssm1a: (Ig); 
Webi; Ogaden (Bricchetti-Robeechi); Kaka, Schoa (Antinori). SomMALmLAND: 

Milmil (Ruspoli); Mogadiscio; Errer-es-Saghir (Briechetti-Robeechi); Obbia 
(Pavesi). Errrrea: Asmara; Keren; Nefasit (F. Silvestri); Bogos (Antinori). 
German East Arrica: Mt. Meru; Kibonoto, Mt. Kilimanjaro (Sjéstedt). 

ld;. Var. rufulus Foret, 1918, Bull. Soc. Vaudoise Se. Nat., (5) LH, p. 156. 

Messor barbarus subsp. semirufus var. rufa Fore, 1910, Zool. Jahrb. Abt. Syst., 
XXIX, p. 250 (€). Escnericu, 1911, Biol. Centralbl., XXXI, p. 48, footnote. 
Karawatew, 1911, Rev. Russe Ent., XI, p. 4 (8). (nec rufa Karawaiew, 1909). 

Type locality: Nefasit, Exrrrea (K. Escherich). 
AnoLo-EeypTiAn Supan: Khartum (Karawaiew). 

ld;. Var. triempressus (SAntTscui). 
Messor barbarus subsp. galla var. triempressa Santscut, 1917, Bull. Soe. Hist. 

Nat. Afr. Nord, VIII, p. 92 (8). 
Type locality: Baguirmi, Techeckna, Chari-Chad. 
Casamance: (Claveau). Apyssinta: Harar; Schoa. 

2. Messor braunsi Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 138 (8). 
ARNOLD, 1920, Ann. South African Mus., XIV, p. 413 (€). 

Type locality: Willowmore, Care Province (H. Brauns). 

3. Messor capensis (Mayr). 

Atta capensis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 743 (8); 1863, 
ibid., XIII, p. 396. 

Aphzxnogaster capensis RocEr, 1863, ‘Verzeich. Formicid.,’ p. 30. Mayr, 1865, 
‘Reise Novara, Zool.,’ II, Formicide, p. 87 (8), Pl. m1, fig. 25; 1866, Verh. Zool. 
Bot. Ges. Wien, XVI, p. 896 (8, ), Pl. xx, fig. 9. Emery, 1884, Ann. Mus. Ciy. 

Genova, XXI, p. 383 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 101. 

Aphznogaster barbara var. capensis PérincuEy, 1886, Trans. Ent. Soc. London, 
Proc., p. xxxvii. WaAsMANN, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop..,’ 

p. 113. Drxey and Lonastarr, 1907, Trans. Ent. Soc. London, p. 340. 

Stenamma (Messor) barbarum subsp. capense Emery, 1895, Ann. Soc. Ent. 
France, LXIV, p. 35. 

Aphznogaster (Messor) barbara var. capensis WASMANN, 1896, Notes Leyden 

Mus., XVIII, p. 75. 

Aphznogaster barbara subsp. capensis Bincuam, 1906, Trans. Ent. Soe. London, 
Proc., p. xxv (9, o”). 

Messor barbarus subsp. capensis ARNOLD, 1913, Proc. Rhodesia Se. Assoc., XII, 
p. 14. Foren, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 242 (8). Arnoxp, 1920, 
Ann. South African Mus., XIV, p. 405 (8, 2, @). 

Stenamma (A phxnogaster) capense REICHENSPERGER, 1915, Med. Géteborgs Mus. 

Zool. Afd., V, p. 16. 
Type locality: Cape of Good Hope (Novara Expedition). 
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“ —— ———s Caste Tonhn Gi, Wilinai):-Kiesbeciey: (Diseiy and Longstalt); 
esigenl (G. Arnold). TransvaaL: Makapan; Pretoria (E. Simon). Natav: 

(G. Arnold); Wessels Neck (C. B. Cooper). 

908 (2). ARNOLD, ‘1920, Ann. South African Mus., XIV, p. 410 (8). 
Be: uh "Type locality: Bothaville, OraNce Free State (H. Brauns). 

3. Var. schenki (Foret). 
__ Messor barbarus subsp. capensis var. schenki Fore, in Schultze, 1910, ‘For- 

- - in Siidafrika,’ IV, p. 15 (€). 
_ Messor barbarus subsp. capensis var. schencki ARNOLD, 1920, Ann. South African 

z ‘Mus., XIV, p. 410 (8). 
met x _ Type locality: Bethanien, German Soutawest Arrica (Schenck). 
Bs. Var. tropicorum (Foret). 

bbe _ Messor barbarus subsp. capensis var. tropicorum Fore, 1910, Ann. Soc. Ent. 
ee Bake, p. 444 (8). 

_---—--s' Type locality: Mossamepes (Baum and Van der Kellen). 
_-—s« Ba.“«Subsp. decipiens (Foret) Sanrscut, 1917, Bull. Soc. Hist. Nat. Afr. 
= Nord, VIIL, p. 94. 
__—s Stenamma (Messor) barbarum subsp. capense var. decipiens Forer, 1905, Ann. 
Soe. Ent. Belgique, XLIX, p. 177 (8, ?). 
_—s Messor barbarus subsp. capensis var. decipiens Fore, in Schultze, 1910, ‘For- 

____ schungsreise in Sidafrika,’ IV, p. 15 (?). Arnon, 1920, Ann. South African Mus., 
XIV, p. 410 (8). 
ss Type locality: Navrat (R. C. Wroughton). 

' ss Carr Province: Cape Flats near Cape Town (L. Schultze). 
3b. Subsp. pseudegyptiacus (Emery). 

___-— Aphznogaster pseudegyptiaca Emery, 1834, Ann. Mus. Civ. Genova, XXI, p. 
384 (9). 

. _ Aphznogaster (Messor) barbarus subsp. capensis var. pseudo-zegyptiaca Emery, 

1891, “Explor. Tunisie, Fourmis,’ p. 12. 
Stenamma (Messor) barbarum subsp. capense var. pseudo-xgyptiacum Emery, 

1895, Ann. Soc. Ent. France, LXIV, p. 35. 

Messor capensis subsp. pseudo-xgyptiaca Sanrscut, 1917, Bull. Soc. Hist. Nat. 
Afr. Nord, VIII, p. 94. 

Messor barbarus subsp. capensis var. pseudoxgyptiaca ARNOLD, 1920, Ann. South 
African Mus., XIV, p. 408 (€, 9, <”), Pl. v, figs. 59 and 59a-b. 

Type locality: Cape of Good Hope (L. Péringuey). 
TRANSVAAL: Makapan (E. Simon). Ruoprsta: Bulawayo (G. Arnold). 
4. Messor cephalotes Emery, 1908, Deutsch. Ent. Zeitschr., p. 443. 

Stenamma (Messor) barbarum subsp. cephalotes Emery, 1895, Ann. Mus. Civ. 

_ Genova, XXXV, p. 179 (8); 1897, ibid., XXXVIII, p. 597 (8). Forex, 1901, 
Mitt. Naturh. Mus. Hamburg, XVIII, p. 61 (8). 

Stenamma (Messor) barbarum var. cephalotes Mayr, in Sjéstedt, 1907, ‘Expél. 
Kilimandjaro, Meru, ete.,’ I, 8, p. 14. 

Type locality: Arussi Galla, Ganale Gudda, Anysstnta (V. Bottego). 
ApyssintA: Giari Bule (Ruspoli). Brrrish East Arnica: Leitokitok, Ngare 

_ Rongai (Sjéstedt). 
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’ 4a. Subsp. plinii Sanrscu, 1917, Bull. Soc. Hist. Nat. Afr. Nord, VIII, p. 94. 
Messor plinii Sanrscut, 1912, Ann. Soc. Ent. Belgique, LVI, p. 165 (8); 1914, 

‘Voy. Alluaud et Jeannel Afr. Orient., Formicidae,’ p. 75 (8). 
Type locality: Nakuru, Rift Valley, 1820 m., Brrrisu East Arrica (Ch. Alluaud). 
Bririsu East Arrica: Tchania-Kamiti, Kikuyu (Alluaud and Jeannel). 

5. Messor denticornis Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 
afrika,’ IV, p. 14 (8, 9, @), Pl. 1, figs. 1 and 3. Arnoxp, 1920, Ann. South African 
Mus., XIV, p. 411 (8, 9, @). 

Type locality: Liideritz Bay, German Sournwest Arrica (L. Schultze). 
German Sovrawest Arrica: Ababis (R. W. Tucker). Care Province: 

Kamaggas; Steinkopf (L. Schultze); Kimberley (G. Arnold). 

i). Var. brunni Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 444 (8). Arno», 
1920, Ann. South African Mus., XIV, p. 413 (8). 

Type locality: Sournwest Arrica (Brunn). 

Care Province: Steckstown (Wartmann). 
5». Var. parvidens Foret, in Schultze, 1910, ‘Forschungsreise in 

IV, p. 15 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 413 (8). 
Type locality: Kubub, German Sournwest Arnica (L, Schultze). 

Pheidole WestTwoop 

Pheidole Westwoop, 1840, Ann. Mag. Nat. Hist., VI, p. 87. 
Leptomyrma Morscuvtsky, 1863, Bull. Soc. Nat. Moscou, XXXVI, p. 17. 
Phidole Bincuam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 220. 

(Ecophthora Heer, 1852, ‘Hausameise Madeiras,’ p. 15. 
Aphzxnogaster (part) Emery. Afta (part) Sykes, F. Smrrn. Formica (part) 

Fapricrus et auct. Myrmica (part) Smirn et auct. (2codoma (part) Jerpvon, Moc- 

GRIDGE. Pristomyrmex Mayr. 
Genotype: Atta providens Sykes, 1835. 
All the Ethiopian species belong to the subgenus Pheidole, sensu stricto. 

1. Pheidole eberlii Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 91 (2, 
8, o); 1904, Ann. Soc. Ent. Belgique, XLVIII, p. 172. 

Pheidole xberlei Mayr, in Jigerskidéld, 1903, ‘Exped., [X, Formicid.,’ p. 7 (8). 

Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 337 (8). Emmpry, 1916, 
Rev. Zool. Afr., IV, p. 250. 

Type locality: Upper Senegal, SeneGAMBIA. 
SenecamBia: Thies (F. Silvestri). ANnoGuo-Eayprian Supan: Ondurman (I. 

Trigirdh). 
la. Subsp. erythrea Emery, 1916, Rev. Zool. Afr., IV, p. 250. 
Pheidole xberlii var. erythrea Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, 

p. 61 (4, €). 
Type | ocality: Massaua, Errrrea (Belli). 

Erirr £A: Ghinda (Belli). 
2. Pheidole akermani Arnowp, 1920, Ann. South African Mus., XIV, pp. 

419 and 471 (2, 8). 

Type locality: Pietermaritzburg, Natrau (C. Akerman). 
3. Pheidole areniphila Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 

afrika,’ IV, p. 30; 1910, Ann. Soc. Ent. Belgique, LIV, p. 14. Arnowp, 1920, Ann. 

South African Mus., XIV, p. 479 (2, §, 9, @). 
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: Khakhea, BECHUANALAND (L. Schultze). 

 arnoldi Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 130 (2, 
13, Deutsch. Ent. Zeitschr., Beih., p. 213 (8). Arnotp, 1920, Ann. South 
a Mus., XIV, pp. 418 and 445, fig. 25 (24, 8, 9, o). 

Type locality: Bulawayo, Ruovesta (G. Arnold). 
Sournern Ruopesi,: common (G. Arnold). 
. Var. ballaensis Axnoup, 1920, Ann. South African Mus., XIV, p. 448 

Type locality: Balla-Balla, Sovurnern Ruopesia (G. Arnold). 
Var. rufescens Arnoup, 1920, Ann. South African Mus., XIV, p. 449 

Type locality: Sipapoma, Sovrnern Ruopesta (G. Arnold). 
_ Sournern Ruovesta: Victoria Falls (G. Arnold). 
_ 5. Pheidole aspera Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 746 
whe og han XII, p. 440. ue 1863, ‘ Verzeich. I spiny hy P- 31. Mayr, 

; Be "Type locality : “Cape of Good Hope (Novara Expedition). 
6. Pheidole aurivillii Mayr, 1896, Ent. Tidskr., XVII, p. 238 (2, 8). 
SudstEDT, 1904, ‘I Vastafrikas Urskogar,’ p. 29. Sasrracut, 1910, Aun. Soc, Bat. 

ane LXXVII, (1909), p. 369 (4%, §, o); 1914, Boll. Lab. Zool. Gen. Agrar. 

Portici, VIII, p. 337 (2, 8). 
Type locality: Cameroon (Sjéstedt). 

YY — Guinea: Kakoulima (F. Silvestri). Frencn Conco: Brazzaville 

. Weiss). 
 f. Var. attenuata Sanrscui, 1910, Ann. Soc. Ent. France, LXX VIII, (1909), 
370 (2%). See p. 129. 
‘Type locality: M’Piaka, Frencu Conco (A. Weiss). 

_ Beveran Conco: Medje; Bafwabaka (Lang and Chapin); Walikale to Lubutu 
Bequaert). 
6. Var. rubricalva Foret, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 337 

a, §). 
‘ ‘Type locality: St. Gabriel, Bera1an Conco (Kohl). 

6a. Svubsp. kasaiensis Foret, 1911, Rev. Zool. Afr., I, p. 279 (4, 8); 1913, 
- ibid., II, p. 353 (2, &). Lawsorn, 1914, Trans. Ent. Soe. London, (1913), p. 443 

rc . Foret, 1916, Rev. Suisse Zool., XXIV, p. 415 (2, 8, 9). 
_ Type locality: Kondué, Betatan Conco (Luja). 

_ Bexroran Conco: St. Gabriel (Kohl). Sournern Nigeria: Lagos (Lamborn). 

“ ey Var. amalrice Forer, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 336 

3 (a, ) 
Type locality: St. Gabriel, Beiatan Conco (Kohl). 

7. Pheidole batrachorum Wm. M. Wueeter. See p. 128 (2, 8). 
Type locality: Akenge, Beta1an Conco (Lang and Chapin). 

___ 8. Pheidole bequaerti Fone, 1913, Rev. Zool. Afr, IT, p. 330 (2, 8). 
F os, ibid., p. 427. 
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Type locality: Lake Kabwe, Betaian Conco (J. Bequaert). ; 

9. Pheidole buchholzi Mayr, 1900, Ent. Tidskr., XXI, p. 276 (2, §). 
Fore., 1910, Ann. Soc. Ent. Belgique, LIV, p. 436 (8). Sanrsemt, 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 336 (9). Foret, 1916, Rev. Suisse Zool., 
XXIV, p. 413 (8, ¢@). 

Type locality: Mungo River, Cameroon (R. Buchholz). 

Cameroon: (L. vy. Muralt); Victoria (F. Silvestri). Betcian Congo: Makanga 
(Kohl). 

10. Pheidole caffra f'mery, 1895, Ann. Soc. Ent. France, LXIV, p. 33 (2). 
Santscui, 1910, ibid., LX XVIII, (1909), p. 361 (2). Arnoxp, 1920, Ann. South 
African Mus., XIV, p..478 (2). . 

Type locality: Hamman’s Kraal, Transvaat (E. Simon). 
Frencu Conco: Brazzaville (A. Weiss). 

10;. Var. amosna Foret, 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 

365 (2). 
Type locality: Errrrea. 

10a. Subsp. abyssinica Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 254 
(4, 8). Reicnensrercer, 1913, ibid., XXXV, p. 193. 

Pheidole caffra subsp. abessinica WaSMANN, 1911, Tijdschr. v. Ent., LIV, p. 199; 
1918, ibid., LX, (1917), p. 395. | 

Type locality: Ghinda, Errrrea (K. Escherich). 

Apyssrn1A: Bisa Timo near Harar; Harar (Kristensen). Erirrea: Nefasit 
(K. Escherich). 2 4 

10b. Subsp. bayeri Forex, 1916, Rev. Suisse Zool., XXIV, p. 413 (2, §). 
Type locality: Kasindi, BeLcian Conco (Bayer). 

10b;. Var. thysvillensis Wm. M. WHEeener. See p. 120 (2, 9). 

Type locality: Thysville, Be:gtan Conco (Lang and Chapin; J. Bequaert). 
10c. Subsp. senilifrons Wm. M. WHeerer. See p. 130 (2, 8). 
Type locality: Yakuluku, Beroran Conco (Lang and Chapin). 

11. Pheidole capensis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 746 

(%, 8); 1863, ibid., XITI, p. 440. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 31. Mayr, 
1865, ‘Reise Novara, Zool.,’ II, Formicide, p. 100 (@, 9), Pl. rv, fig. 29. Péri- 

GuEY, 1886, Trans. Ent. Soc. London, Proc., p. xxxvi. Datia Torre, 1893, ‘Cat. 

Hym.,’ VII, p. 89. Wasmann, 1894, ‘Verzeich. Myrmecoph. Termitoph. Arthrop.,’ 
pp. 115 and 118. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 134 (2, 8). 
Wasmann, 1896, Notes Leyden Mus., XVIII, p. 76. Fore, 1913, Ann. Soc. Ent. 
Belgique, LVI, p. 130 (2, 8, 9). RetcHensrercer, 1913, Zool. Jahrb. Abt. Syst., 

XXXV, pp. 203 and 204; 1915, Med. Géteborgs Mus. Zool. Afd., V, p. 42. Eeny, 

1916, Rev. Zool. Afr., IV, p. 246, figs. 9a-b (2%, 8). Arnnoxp, 1920, Ann. South 
African Mus., XIV, pp. 419 and 441, fig. 23 (@, 8, @). 

Pheidole megacephala subsp. capensis Emery, 1895, Ann. Soc. Ent. France, 

LXIV, p. 34. Wasmann, 1911, Tijdschr. v. Ent., LIV, p. 199. ReicHensPeRGER, 

1915, Med. Géteborgs Mus. Zool. Afd., V. p. 72. 
Type locality: Cape of Good Hope (Novara Expedition). 

Care Province: Willowmore (H. Brauns); Cape Town; Kimberley (E. Simon). — 

11,. Var. dregei Emery, 1916, Rev. Zool. Afr., IV, p. 246, fig. 9a (21). Anno, 

1920, Ann. South African Mus., XIV, p. 443 (2). 
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AD ‘VAAL: Makapan (E. Simon). Orance FREE Sram: Bloemfontein (E. 

. Porrucvese East Arnica: Delagoa Bay. 
1,. Var. modestior Santscui, 1919, Bull. Soc. Vaudoise Sc. Nat., (5) LII, 

ae Subsp. reddenburgensis (Fore.) Emery, 1916, Rev. Zool. Afr., IV, p. 

, fig. 9e (2). 
Pheidole (Allopheidole) cuitensis subsp. fahdeckambiiide Foret, 1913, Ann. Soc. 
Belgique, LVI, p. 135 (2, 8, 2, 2). 

_ Pheidole cuitensis subsp. seldeabeigensis Foret, 1917, Bull. Soc. Vaudoise Sc. 
Met, (5) LI, p. 721. 
_ Pheidole (Allopheidole) cuitensis subsp. reddersburgensis ARNOLD, 1920, Ann. South 

African Mus., XIV, pp. 418 and 450, fig. 26 (2, 8, 2, @). 
‘Type locality: Reddersburg, ORANGE FREE Sears (H. Brauns). 
i: 12. Pheidole clavata rome 1892, Ann. Mus. Civ. neg ite XXX, p. 114. 

rs 5 7 clavate Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 372 (§). 

a ‘Type locality: Keren, Bogos, Exrrrea (Beccari). 

(13. Pheidole concinna Sanrscui, 1910, Ann. Soc. Ent. France, LX XVIII, 

a "Type locality: Draseaville, Frencu Conco (A. Weiss). 
_ 14. Pheidole crassinoda Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 32 
(a, 8). Foret, 1894, Mitth. Schweiz. Ent. Ges., VIII, p. 94 (without description). 
; AYR, 1895, Ann. Naturh. Hofmus. Wien, X, p. 134; in Sjéstedt, 1907, ‘Exped. 

, Meru, etc.,’ II, 8, p. 12 (a, 8, 9, o&@), Foren, 1910, Zool. 
Jahrb. Abt. Syst., XXIKX, p. 253 (2, 8, 2); in Schultze, 1910, ‘Forschungsreise in 

 Siidafrika,’ IV, p.9 (2%, €). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
__ Formicidw,’ p. 77 (8). Annowp, 1920, Ann. South African Mus., XIV, pp. 420 and 
« a E a (2, 9). 

_ Type locality: Makapan, Transvaat (E. Simon). 
German Sovruwest Arrica: Damaraland (Ganz); Okahandja (Casper); 

Herero. Becuvanacanp: Lehututu (L. Schultze). Nara: Verulam (Weitzecker). 
- Detacoa: (Liengme). German East Arnica: Tanga (Alluaud and Jeannel); 
Kibonoto, Mt. Kilimanjaro; Ngare-na-Nyuki, Mt. Meru (Sjéstedt). West Anys- 

a sintA: (Ilg). 
14,. Var. pluto Agnovp, 1920, Ann. South African Mus., XIV, p. 473 (2, 9). 

‘sag locality: Amatongas Forest, Porrugurese Kast Arnica (G. Arnold). 
= Subsp. ruspolii Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, p. 

ier ia, 8). Forer, 1907, Rev. d’Ent. Caen, XXVI, p. 138 (&, o). Srrrz, 1911, 
q *Wiss. Ergebn. Deutsch. Zentr. Afr. Exped. (1907-08),’ III, p. 385 (8). Sanrscut, 

1914, ‘Voy. Alluaud et Jeannel Afr. Orient.,-Formicidy,’ p. 77 (2, 8). ARNoLp, 
1920, Ann. South African Mus., XIV, p. 474 (2, 8, 9, co), Pl. vi, figs. 63-66. 
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Pheidole crassinoda var. ruspolii Fore, 1904, Ann. Mus. Zool. Acad. cep St. 
Pétersbourg, VIII, (1903), p. 373 (2). 

Type locality: Giari Bule, Apyssrn1a (Ruspoli). 

SomMALILAND: Arigalgalu (Ruspoli). Apyssrnia: Ogaden (Ruspoli) ; - 

(de Rothschild). ANnevo-Ecyptian Supan: Godo Burka (Dmitriev). faipiccd 
Congo: Kassenje, Lake Albert (Schubotz). Brrrisn East Arrica: Mbuyuni, Pori, 
1100 m. (Alluaud and Jeannel). Ruoprsia: Bulawayo (G. Arnold). 

15. Pheidole cuitensis Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 437 

(%, 8); 1917, Bull. Soc. Vaudoise Se. Nat., (5) LI, p. 721. Emery; init, Rev. 
Zool. Afr., IV, p. 246. 

Type locality: Between the Cuito River and the Cubango River, MossaMEDES 
(Baum and Van der Kellen). 

16. Pheidole escherichi Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 
254 (4,8, 9). 

Type locality: Ghinda, Errrrea (K. Escherich). 

17. Pheidole excellens Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 744 

(2); 1863, ibid., XIII, p. 440. Roar, 1863, ‘Verzeich. Formicid.,’ p. 30. Daria 
Torre, 1893, ‘Cat. Hym.,’ VII, p. 90. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, 

p. 134. Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 335 (8). 
Type locality: Goip Coast. 

Frencu Guinea: Kindia; Konakry (F. Silvestri). Stave Coast. Too: 
Bismarckburg. 

17a. Subsp. rhodesiana Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 131 

(4, 8). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 419 and 469 (2, 8, <), 
Pl. v1, fig. 69. 

Type locality: Bulawayo, Ruopesia (G. Arnold). 

17b. Subsp. weissi Sanrscur, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 
p. 361 (2); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 335 (2, 8). 

Type locality: Brazzaville, Frencu Conao (A. Weiss). 

NiceriA: Lagos (E. Silvestri). 

18. Pheidole foreli Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 8 

(4, 8). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 12 (9). 
Wasmann, 1911, Tijdschr. v. Ent., LIV, p. 199. Fore, 1914, Bull. Soc. Vaudoise 
Se. Nat., (5) L, p. 241 (@, 8). Reicuensrercer, 1915, Med. Géteborgs Mus. Zool. 
Afd., V, pp. 34, 45, and 73. Emery, 1916, Rev. Zool. Afr., [V, p. 245. ARNoLD, 

1920, Ann. South African Mus., XIV, pp. 417 and 432 (2%, 8, 9). 
Type locality: Sunday River Mts. (2400 ft.), near Port Elizabeth, Care 

Province (H. Brauns). 

Care Province: Deep River near Cape Town in the Cape Flats (L. Schultze); 
Knysna (H. Brauns). Orance Free Srare: Bothaville; Reddersburg (H. Brauns). 

Nata.: Estcourt (R. C. Wroughton). 

18;. Var. pubens Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 
IV, p. 12 (&, 8); 1910, Ann. Soc. Ent. Belgique, LIV, p. 436 (8, 9, co"). AnmNoxp, 
1920, Ann. South African Mus., XTV, p. 434 (2, §). 

Type locality: Navan (R. C. Wroughton: Haviland). 

19. Pheidole irritans (Swirn) Dixry and Lonesrarr, 1907, Trans. Ent. Soc. 
London, pp. 331, 332, and 371. 
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_ Myrmica irritans F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 127 (8). 
Rocer, 1863, ‘Verzeich. Formicid.,’ p. 33. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, 
XIII, p. 433. Daxta Torre, 1893, ‘Cat. Hym.,’ VI, p. 110. 
_ Type locality: Port Natal, Narav. 
_ Care Province: Nahoon River (Dixey and Longstaff). Narat: Colenso; 

Howick (Dixey and Longstaff). 
20. Pheidole jordanica pr Savutcy, 1874, Bull. Soc. Hist. Nat. Metz, XIII, 

a p. 17 (%, §). Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 91. Emery, 1916, Rev. 
te Zool. Afric., IV, p. 233, figs. 4a—c (2, 8). 
. ____ Pheidole megacephala subsp. jordanica Emery, 1889, Ann. Mus. Civ. Genova, 

XXVII, p. 442 (2, §). 
_ Pheidole sinaitica WasmMann, 1894, ‘Verzeichn. Myrmecoph. Termitoph. 
2 cage p. 119 (nec Mayr). 
___ Pheidole sinaitica subsp. laticeps Mayr, in Jigerskidld, 1903, ‘Exped., 1X, Formi- 
sal p. 6 (2, §) (not “latifrons” as quoted by Emery, 1916). 

_ Pheidole schmitzi Foren, 1911, Rev. Suisse Zool., XTX, p. 455 (4, 8, 2). 

_-—-——- Pheidole sinaitica var. laticeps Karawatew, 1911, Rev. Russe Ent., XI, p. 7 

S. ie ‘Type locality: Jericho, Patestine (Piochard de la Brilerie). 
Be — Eeypr. Anoio-Eeyprian Supan: Khartum; Port Sudan (Kara- 

rae Oo 21. ‘Pheidole kitcheneri Foret, emend. 
‘ es Plickdsle kitechneri Font, 1910, Ann. Soc. Ent. Belgique, LIV, p. 436 (2, 82). 
q | Anwow, 1920, Ann. South African Mus., XIV, p. 479 (2, 87). 
_ --—s*~Pheidole kitscheneri Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Pye Formicid p. 76 (4, 8, 2). 
_-—s' ‘Type locality: Mountains of Nata (R. C. Wroughton). 
_____ Brrrtsu East Arrica: Cheteni; Fort Hall, Wa-Kikuyu, 1330 m.; Tchania 

Pe ‘Nive, 1520 m. (Alluaud and Jeannel). 
_-—s«- 22.-—«#Pheidole kohli Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 11, 

footnote (2, 9). See p. 131. 
oe Type locality: Waboniland, Bririsn East Arrica. 

Berean Conco: Medje; Garamba (Lang and Chapin). 

_ -—s«3.-« Pheidole liengmei Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 93 

(8); 1913, Ann. Soc. Ent. Belgique, LVII, p. 134 (%, 8). Sanrscut, 1914, Med. 
_ _ Géteborgs Mus. Zool. Afd., III, p. 23 (8). Retcuensrercer, 1915, ibid., V, p. 18. 
_ Lamuorn, 1920, Trans. Ent. Soc. London, (1919), Proe., pp. liii and lv. Arnon, 
1920, Ann. South African Mus., XIV, pp. 419 and 465, fig. 30 (2, 8, 9), Pl. v1, fig. 71. 
‘Type locality: Delagoa, Porrucurse East Arrica (Liengme). 

5 Zuuurann: Mkosi (1. Triigirdh). Ruopesta: Bulawayo; Rhodesia Falls (G. 

__ Armold). German East Arnica: Lindi (Lamborn). 
{ 23;. Var. malindana Fore., 1913, Ann. Soc. Ent. Belgique, LVII, p. 135 (8). 

Arwoup, 1920, Ann. South African Mus., XIV, p. 468 (8). 
Type locality: Malindi, Sourmern Ruopestia (G. Arnold). 

23.. Var. shinsendensis Forrt, 1913, Rev. Zool. Afr., Il, p. $27 (8). 
Pheidole liengwei var. shinsendensis Bequarrt, 1913, ibid., LI, p. 426. 
Pheidole liengmei var. shinshendensis ARNOLD, 1920, Ann. South African Mus., 

XIV, p. 468 (2, 9). 
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Type locality: Shinsenda, Betaian Conco (J. Bequaert), 

Ruopesta: Bembesi (G. Arnold). 

23a. Subsp. micrartifex Forev, 1913, Deutsch. Ent. Zeilsehr., Beih., p. 
(4, 8). Arnoxn, 192, Ann. South African Mus., XTV, p. 468 (2, 8). 

Type locality: Bulawayo, Ruovesta (G. Arnold). ‘ 

24. Pheidole maufei Arnoip, 1920, Ann. South African Mus., XIV, pp. 

418 and 438, fig. 22a (2, 9). 
Type locality: Belingwe, SourseRN Ruovesta (G, Arnold). 

25. Pheidole mayri Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 91 (4, 
9). 

Type locality: Senegal. 

26. Pheidole megacephala (Fanricius) Rocer, 1863, ‘ Verzeich. Formicid.,’ 

pp. 30 and 49. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 441. Monnns, 
1880, American Naturalist, X]V, pp. 667-670. Foret, 1881, Mitth. Miinchen. — 

Ent. Ver., V, p.8 (8). Luppock, 1882, ‘Ants, Bees and Wasps,’ 5th Ed., pp. 20, 180, 
and 233 (8), Pl. 1, figs. 3 and 4. Eryn. Anpré, 1883, ‘Spec. Hym. Europ. Algérie,’ 
IT, pp. 383, 385, and 386 (2, 8, 9, @). Périnevry, 1886, Trans. Pnt. Soe. London, 
Proc., p. xxxvi. BLacksurRN and Cameron, 1886, Mem. Manchester Lit. Phil. 
Soe., (3) X, p. 236. Darra Torre, 1893, ‘Cat. Hym.,’ VII, p. 92. Mayr, 1893, 
Jahrb. Hamburg. Wiss. Anst., X, 2, p. 201. Wasmann, 1894, ‘ Verzeichn. Myrme- 

coph. Termitoph. Arthrop.,” pp. 115, 116, 118, and 119. Maye, 1896, Ent. Tidskr., 
XVII, p. 238. Wasmann, 1896, Notes Leyden Mus., XVIII, p. 76. Emery, 1897, 
Ann. Mus. Civ. Genova, XXXVIII, p. 598 (8). H. SrapELMANN, 1898, ‘ Deutsch- 
Ost-Afrika,’ IV, Hym., p. 40. Wasmann, 1899, Deutsch. Ent. Zeitsehr., p. 406. 
Mayr, in Jagerskidld, 1903, “Exped., IX, Formicid.,’ p. 7. Wasmann, 1904, Notes 

Leyden Mur., XXV, p.45. Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, 

ete.,’ II, 8, p. 13. Drxey and Lonestarr, 1907, Trans. Ent. Soc. London, pp. 332 

and 336. Sanrsent, 1910, Ann. Soc. Ent. France, LXX VIII, (1909), p.370. WasMann, 
1911, Tijdschr. v. Ent., LIV, p. 198. RetcHensprrcer, 1912, Zool. Jahrb. Abt. Syst., 

XXXV, pp. 203, 212, and 215. Sanrscnt, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 336 (8, 2); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p 

75 (%, 8, 2); 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 22 (4, 8, 9). 
TrAcAropu, ibid., p. 44. ALLuAup and Jeanne, 1914, Arch. Zool. Gén. Exp., LIII, 
p. 366. Emery, 1916, Rev. Zool. Afr., IV, pp. 235 and 238. Wasmann, 1918, 

Tijdschr. v. Ent., LX, (1917), p. 395. Sanrscut, 1920, ‘Etudes Maladies Parasites 
Cucaoyer 8. Thomé,’ X, p. 2(, 8, 2). See PP. 131 and 1018. 

?Formica edax Forsk Au, 1775, ‘Deser. Anim.,’ p. 84. 
Formica megacephala Fasricivs, 1793, ‘Ent. Syst.,’ Il, p. 361. CogueseErt, 

1799, ‘Illustr. Iconogr. Ins.,’ I, p. 26 (8, 9), Pl. v1, fig. 9. Latremmie, 1802, ‘Hist. 
Nat. Fourmis,’ p. 232 (9 ), Pl. xX, fig. 67. Fapricrus, 1804, ‘Syst. Piez.,’ p. 411. . 

Formica (M yrmica) trinodis Losana, 1834, Mem. Accad. Se. Torino, XXXVII, 
p. 327, Pl. xxxv1, fig. 6. 

(Ecophthora pusilla Heer, 1852, ‘Hausameise Madeiras,’ p. 15 (4, 8, 9, @), 
PI. 1, figs. 1-4. Brown, 1869, Proc. Boston Soc. Nat. Hist., XII, p. 211. 

Myrmica? levigata Smrru, 1855, Trans. Ent. Soe. London, (2) III, p. 130 
(8), Pl. rx, figs. 7 and 8. 

Myrmica trinodis Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, p. 414, footnote 
(9). 
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oe - Pheidole pusilla F. Smrrn, ibid., p. 173, Pl. rx, figs. 18-20. Mayr, 1861, 
Formicid.,’ p. 70 (@, 8, 2); 1870, Verh. Zool. Bot. Ges. Wien, XX, pp. 981 

peg (%, 8); in Fedtschenko, 1877, ‘Voy. Turkestan, Formicid.,’ p. 18; 1878, 
Verh. Zool. Bot. Ges. Wien, XXVIII, pp. 674 and 676 (2, 8). Deatachtinn and 
Kirsy, 1880, Ent. sya Mag., XVII, p. 89. Mayr, 1887, Verh. Zool. Bot. Ges. 

Colt idtiele Janus F. a 1858, ‘Cat. Hym. Brit..Mus.,’ VI, p. 175 (&), Pl. rx, 
13-17. Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 360. 

_ %@ecophthora perniciosa Gerst®CKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 263 
(8); im Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 516 (8). 

oy / Myrmica levigata F. Smrru, 1859, Zoologist, XVII, p. 6385; 1862, Ent. Annual, 
p.70(8, 9), Pl., figs. 4, 7, 8. 
_ Pheidole levigata Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 747 (2). 

Wane, 1883, ‘Ants and Their Ways, p. 270 (8). 
_ ?Pheidole perniciosa Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 441. 

F Rocer, 1863, *Verzeich. Formicid.,’ p. 31. Datua Torre, 1893, ‘Cat. Hym.,’ VII, 

= 
a Pheidole megacephala subsp. pusilla Emery, 1916, Rev. Zool Afr., IV, pp. 235 
and 239, fig. 1a (2); 1919, ibid., VI, p. 170, fig. 5a (21). 

_ Pheidole megacephala var. pusilla Santscut, 1920, ‘Etudes Maladies Parasites 
Cacaoyer 8. Thomé,’ X, p. 2 (2, 8). 
Type locality: Mavrrrius ( =Isle de.France). 
Cosmopolitan in tropical and subtropical regions. 

_  Senecamepra: Dakar (F. Silvestri). Cameroon: Sjéstedt). San THomé: (de 
Seabra). Frencu Conoco: Brazzaville (A. Weiss). Brtoian Congo: (Kohl); 

_ Malela; Matadi; Thysville; Boma (J. Bequaert); Zambi; Banana; Niangara; 
_ Akenge; Stanleyville (Lang and Chapin). ANGoxa: St. Paul de Loanda (F. Silvestri). 
Care Province: Cape Town (Raffray). Narav: Stamford Hill (I. Trag&rdh) ; Colenso 
___ (Dixey and Longstaff). ZuLuLanp: Junction of the Umfolosi Rivers (I. Trigirdh). 

_ Transvaat: Johannesburg (Dixey and Longstaff). Porrvauese East Arrica: 
Tete (Peters). German East Arnica: Tanga; New Moschi, Mt. Kilimanjaro, 800 
_m. (Alluaud and Jeannel); Kibonoto, Kilimanjaro; Usambara (Sjéstedt); Baga- 

__ moyo; Kihengo (Stuhlmann). Zanzrpar: (Stuhlmann). British East Arnica: 
_ Shimoni; Ramisi River; Naivasha, Rift Valley, 1900 m.; Nairobi; Port Florence, 
= iuwlvondo Bay (Alluaud and Jeannel). Asyssinta: Ogaden (Ruspoli); Harar 
_ (Kristensen). Anoio-Eayrrian Supan: Abba Island, White Nile (I. Trigirdh). 

_ 26a. Subsp. ilgi (/ore.) Euery, 1916, Rev. Zool. Afr., IV, pp. 236 and 244. 

See p. 132. 
she Pheidole rotundata subsp. ilgi Forex, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 
If, p. 82 (2, 8); 1907, Rev. d’Ent. Caen, XXVI, p. 139 (&, 8, 9, o*); 1913, Ann. 

_ Soe. Ent. Belgique, LVII, p. 128 (2, 8). Rertcnensrercer, 1913, Zool. Jahrb. 
_ Abt. Syst., XXXV, pp. 191 and 195; 10915, Ent. Mitt. Deutsch. Ent. Mus. Berlin, 
IV, p. 123. H. Scumrrz, 1916, Zoolog. Meded. Mus. Leiden, II, p. 28, footnote. 
Wasmann, 1918, Tijdschr. v. Ent., LX, (1917), p. 395. 

Pheidole rotundata subsp. impressifrons var. ilgii AnNoLD, 1920, Ann. Souyp, 
African Mus., XIV, pp. 417 and 427 (2, 8, 9, o®). 

Type locality: Harar, Apyssinia (Ilg; Kristensen). 
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AnysstniA: Hi¢ka-Bourka; Karssa; Tchafianani; Kounhi; Adis-Abeba (de 
Rothschild); Diré Daua (Kristensen). Ruopesta: Bulawayo (G. Arnold), Bririsn 

East Arnica: Fundu Island near Pemba (Voeltzkow). Bretatan Conco: Lesse 
(J. Bequaert). 

2b. Subsp. impressifrons Wasmann, 1905, Notes Leyden Mus., XXV, p 
110; 1911, Tijdschr. v. Ent., LIV, p. 199. Emery, 1916, Rey. Zool. Afr., IV, pp. 236 
and 243, figs. 7b and c (2, 8). 

Pheidole rotundata subsp. impressifrons Fore, 1913, Deutsch. Ent. Zeitschr., 
Beih., p. 213 (@, &). Sanvscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
p. 337 (2, 8). Foret, 1914, Bull. Soc. Vaudoise Se. Nat.; (5) L, p. 239 (2, 8); 
1916, Rev. Suisse Zool., XXIV, p. 416 (a, §). Arnovp, 1920, Ann. South African 
Mus., XIV, p. 426 (2, 8, e). 

Pheidole megacephala subsp. impressiceps WASMANN, 1904, Notes Leyden Mus., 
XXV, pp. 38, 41, 46, and 72, footnote (2, 8, 2) (nec Mayr). 

Pheidole punctulata subsp. impressifrons Fore., 1913, Ann. Soe. Ent. Belgique, 
LVI, p. 127 (, 8, 9); 1913, Rev. Zool. Afr., I, pp. 328 and 352 (8). J. Bequarrt, 
1913, ibid., Il, p. 427. Rercnenspercer, 1915, Ent. Mitt. Deutsch. Ent. Mus. 
Berlin, IV, p. 123. WasMann, 1918, Tijdschr. v. Ent., LX, (1917), p. 396. 

Pheidole rotundata var. impressifrons LAMBoRN, 1914, Trans. Ent. Soc. London, 
(1913), p. 443, 

Pheidole punctatissima subsp. impressifrons Santscut, 1914, Med. Géteborgs 
Mus. Zool. Afd., Ill, p. 22 (@, 8). Tr&cArpn, ibid., p. 45. ReICHENSPERGER, 
1915, ibid., V, pp. 10, 14, and 18. 

Pheidole megacephala subsp. punctulata var. impressiceps EMERY, pre Boll. 

Lab. Zool. Gen. Agrar. Portici, X, p. 3 (2, 8). 

Type locality: Port Elizabeth, Care Province (H. Brauns). 

Sournern Nicerta: Lagos (Lamborn). Bete1an Conco: (Kohl); Welgelegen 
(J. Bequaert). Ruopgsta: Bulawayo (G. Arnold). Transvaau: Pretoria (F. Sil- 

vestri). Cape Province: Willowmore (H. Brauns). Natat: Mountains at 4000 

ft. (Haviland). ZuLuLanp: Junction of Umfolozi (I. Trigirdh). Errrrea: Asmara 
(F. Silvestri). ApyssrntA: Harar (Kristensen). 

26b;. Var. atrocior Sanrscut in litt. Emery, 1916, Rev. Zool. Afr. hie 
236 and 243, fig. 7d (2). 

Type locality: Srerra Leone. 

26c. Subsp. melancholica (Sanrscai) WaAsMANN, 1915, Dnt. Mitt. Deutsch. 
Ent. Mus. Berlin, 1V, p. 280. Emery, 1916, Rev. Zool. Afr., IV, pp. 8 sOOe, 

fig. 7a (A, 9). See p. 132. 

Pheidole punctulata subsp. melancholica Santscut, 1912, Ann. Soe. a Belgique, 

LVI, p. 164 (2, 8). 
Pheidole punctulata var. melancholica Santscut, 1914, Boll. Lab. ited. Gen. 

Agrar. Portici, VIII, p. 337 (2, &, and mermithergate). 
Type locality: Jacqueville, Ivory Coast (Lohier). 
Gop Coast: Aburi (F. Silvestri). Betcran Conco: Garamba (Lang and 

Chapin); St. Gabriel (Kohl). 

26c,. Var. angulata (Srirz) Emery, 1916, Rev. Zool. Afr., IV, pp. 236 and 
243 (21). 

Pheidole megacephala subsp. punctulata var. angulata Srrrz, 1911, ‘Wiss. Ergebn. 
Deutsch Zentr. Afr. Exp. (1907-08),’ III, p. 385 (2, 8). 
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‘Type locality: Lake Mohasi, east of Lake Kivu, German East Arrica (Schu- 
' how. 
¥ 26c.. Var. costauriensis (Sanrscui) Emery, 1916, Rev. Zool. Afr., IV, pp. 

- 236 and 243, fig. 7a (21). 
~ Pheidole rotundata subsp. costauriensis Sanrscut, 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 433 (2%); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 337 (2, §&); 
" eee coe. Ent. France, LX XXIV, p. 250 (8). 
‘Type locality: Winnebah, Goip Coast. 
+ _ Frencu Guinea: Kindia; Kakoulima (F. Silvestri). Sovrnern Nigeria: Iba- 
PY on (F. Silvestri). 

_-—-«- 26d. «~Subsp. nkomoana Foret, 1916, Rev. Suisse Zool., XXIV, p. 415 (2, 
= 8, 9, 0). 
_-—s«sType locality: St. Gabriel, BeLg1an Conco (Kohl). 
Mee  26e. Subsp. punctulata (Mayr) Foret, 1894, Mitth. Schweiz. Ent. Ges., 
ag 1X p. 94. Wasmann, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ p. 117. 
____ - Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 311. Eatery, 1901, Bull. Soc. Fant. 

_ Italiana, XX XIII, p.62(2). Foret, in ‘Soon, 1903, ‘ Kunene-Sambesi Expedition,’ 
_ p. 564. Wasmann, 1911, Tijdschr. v. Ent., LIV, p. 199. Emery, 1916, Rev. Zool. 

Afr., TV, pp. 235 and 241, figs. 6a and 6c (2, 8). See pp. 132 and 1019. 
_——W Pheidole punctulata Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 899 (2). 

_ Ewery, 1881, Ann. Mus. Civ. Genova, XVI, p. 270; 1892, Ann. Soc. Ent. France, 
LX, (1891), p. 563. Daxta Torre, 1893, ‘Cat. Hym.,’ VII, p. 95. Ern. Anprg, 

____—s«1895, Rev. d’Ent. Caen, XIV, p.4(2). Wasmann, 1896, Notes Leyden Mus., XVIII, 

p. 76. H. Srapetmann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 40. Wasmann, 

1907, Deutsch. Ent. Zeitschr., p. 149. Forex, in Voeltzkow, 1907, ‘Reise in Ost- 
afrika,’ II, p. 81; 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 15 (2, 8). F.C. 
Wetiman, 1908, Ent. News, XIX, p. 230. Foret, 1909, Ann. Soc. Ent. Belgique, 
LIM, pp. 53, 59, and 65 (2, 8); 1910, ibid., LIV, p. 441; 1911, Bull. Soc. Vaudoise 

Se. Nat., (5) XLVI, p. 362 (2, 8, 2); 1912, Mitt. Naturh. Mus. Hamburg, XXTX, 

p. 180; 1913, Rev. Zool. Afr., I], p. 328 (4, §). Bequarnrt, ibid., p. 426. Foret, 
1913, Ann. Soc. Ent. Belgique, LVI, p. 353 (@, 8). Sanrscut, 1914, Boll. Lab. Zool. 

Gen. Agrar. Portici, VIII, p. 337 (2, 8). Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., 
(5) L, p. 240 (4%, 8, 9, o&). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

’ p. 76 (2, 8). Reicnensrercer, 1915, Med. Géteborgs Mus. Zool. 
Afd., V, p. 20. Wasmann, 1920, Tijdschr. v. Ent., LXII, (1919), p. 128. ArRnoxp, 

_ 1920, Ann. South African Mus., XIV, pp. 417 and 420 (@, §, 2, o), Pl. v1, fig. 67. 

J. Hewrrr, 1920, South African Journ. Nat. Hist., II, p. 109. 

Pheidole talpa Genstecxer, 1871, Arch. f. Naturg., XXXVII, 1, p. 356 (2); 

1873, ‘in v. d. Decken's Reisen in Ostafrika, Gliederthiere,’ p. 360 (2), PL. x1v, 
fig. 11. 

Pheidole megacephala var. punctulata W asMANN, 1898, Wien. Ent. Zeitg., XVII, 
p. 103; 1899, Notes Leyden Mus., XXI, p. 50. Mayr, in Sjéstedt, 1907, ‘Exped. 

Kilimandjaro, Meru, ete.,’ I], 8, p. 14. Retcnenspercer, 1915, ‘Med. Goteborgs 
Mus. Zool. Afd., V, pp. 37, 38, 41, 46, and 53. 

Type locality: Caffraria. 
Frencu Guinea: Mamou (Silvestri). Ivory Coast: Assinie (C. Alluaud). 

Frencu Conco: Ogowe (Mocquerys). Porrucuese Conco: Conde; Landana 

(Petit); Shiloango (Tschoffen). Betatan Conco: Lower Congo (Solon); Kasai, 
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Kondué (Luja); Leopoldville; Elisabethville; Kasenga; Bukama; Lukonzolwa (J. 
Bequaert); Banana (Busschodts) ; Kinshasa (Waelbroeck) ; Banana to Boma (Tschof- 

fen); Kisantu (Goossens); Mayombe (de Briey; Luja); Kiniati; Congo da Lemba 
(Luja); Boma; Zambi; Banana; Bolobo; Stanleyville; Ngayu; Avakubi; Niapu; 

Faradje; Garamba (Lang and Chapin); Tua (J. Maes). Ancoia: St. Paul de 
Loanda (F. Silvestri). Beneueta: (C. Wellman). Mossamepes: between the 

Cubango and Cuito Rivers (Baum and Van der Kellen). Ruoprsia: Bulawayo (G. 
Arnold). Transvaat: Pretoria. Care Province: Lower Albany; Grahamstown 
(Hewitt); Port Elizabeth (H. Brauns). Natau: Durban (G. Arnold and L. Bevis). 
Porrucuesrk East Arrica: Delagoa Bay (Liengme); Mozambique. Zanzrpar: 

(Ville). German East Arrica: Kibonoto, Mt. Kilimanjaro (Sjéstedt); Marangu, 
Mt. Kilimanjaro, 1800 m. (Alluaud and Jeannel); Amani (H. Prell); Mbaramu (v. d. 

Decken); Moschi (Zimmer). Brrrish East Arnica: Chake Chake, Pemba Island 

(Voeltzkow); Nairobi, 1660 m. (Alluaud and Jeannel). Uacanpa: Entebbe (Schultze). 
ApyssiniA: Let Marefia, Schoa (Antinori). Errrrea: Ghinda (Belli). 

26e,. Var. atrox (ForeL) Emery, 1916, Rev. Zool. Afr., IV, pp. 236 and 241, 
figs. 7b and d (2). 

Pheidole punctulata subsp. atrox Forex, 1913, ibid., 11, p. 328 (4, 8, 2). Br- 
quakrt, ibid., p. 426. Fore, 1913, Ann. Soc. Ent. Belsious, LVII, p. 126. (4, 8, 2). 
WasMann, 1918, Tijdschr. v. Ent., LX, (1917), p. 395. 

Pheidole punctatissima subsp. atroxr SANTscH1, 1914, Med. Géteborgs Mus. Zool. 
Afd., III, p. 22 (@, 8, 9). Tr&eirpn, ibid., p. 44. Reicuenspercer, 1915, 
ibid., V, p. 18. . 

Pheidole punctulata var. atror ARNOLD, 1920, ‘Ann. South African Mus., XIV, p. 
424 (4, 8, 9, &). 

Pheidole Sanuitinn ? Forex, 1914, Bull. Soe. Vaudoise Se. Nat., (5) L, p. 240 
(mermithergate!). ARrNoLp, 1920, Ann. South African Mus., XIV, 425 (recognizes 
its true nature as a mermithergate and found it in the nests of P. megacephala 
punctulata var. atroz). 

Type locality: Elisabethville, Beiaian Conco (J. Bequaert). 

Bevaian Conco: Bukama (J. Bequaert). Ruoprsia: Bulawayo (G. Armold). 
ZeLuLaAND: Junction of the Umfolosi Rivers (I. Trigirdh). Natar: Durban, 
Amanzimtoti (I. TrigArdh). 

26e,. Var. speculifrons (Stirz) Emery, 1916, Rev. Zool. Afr., IV, pp. 236 and 
242 (2). 

Pheidole megacephala var. speculifrons S1rrz, 1911, ‘Wiss. Ergebn. Deutsch. 
Zentr. Afr. Exp. (1907-08),’ III, p. 386 (2, 8) (nee Pheidole speculifrons Dalla ‘Torre, 
1893). 

Type locality: Bukoba, Victoria Nyanza, German East Arnica (Schubotz). 

26f. Subsp. rotundata (Fore) Emery, 1916, Rev. Zool. Afr., VI, pp. 236 and 
244 (4, 9). 

Pheidole rotundata Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 92 (2, 8). 
Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 34. Foret, 1901, Mitth. Schweiz. 
Ent. Ges., X, p. 311; in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 564; 1914, 

Bull. Soc. Vaudoise Se. Nat., (5) L, p. 239 (@, 8). Sanrscut, 1914, Boll. Lab. Zool. 
Gen. Agrar. Portici, VIII, p. 337 (€); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 76 (@). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 417 and 

425, fig. 21 (2, 8, @). 
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ae Type locality: Devacoa (Liengme). 
- Mossameves: between the Cubango and Cuito Rivers (Baum and Van der 

_ Kellen). Transvaat: Pretoria (E. Simon; F. Silvestri). Natav: Durban (G. Arnold). 

: -Raopesta: Livingstone; Chirinda Forest (G. Arnold). Geran East Arnica: 

New Moschi, Mt. Kilimanjaro, 800 m. (Alluaud and Jeannel). British East 
Be. Arnica: Nairobi, Kikuyu (Alluaud). 

27. Pheidole mentita Sanrecut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

x Mul p 338 (21, 8). 
_ Type locality: Kindia, Frencu Gurvea (F. Silvestri). 

Bat 27. Var. pullata Santscut, 1914, Poll. Lab. Zool. Gen. Agrar. Portici, Vil, 

Bee pe Type locality: Camayenne, Frencn Guinea (F. Silvestri). 
28. Pheidole minima Mayr, 1900, Ent. Tidskr., XX1, p. 275 (2, §). 
Type locality: Mungo River, Cameroon (R. Buchholz). 

28). Var. catella Santscni, 1914, Boll. lab. Zool. Gen. Agrar. Portici, VIII, 

‘Type locality: Olokemeji, Sovrnern Nicerta (FI. Silvestri). 

Goxp Coast: Aburi (F. Silvestri). 
28a. Subsp. corticicola Sanrscui, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 366 (2, 8, 2, o). 
Type locality: Brazzaville, Frencu Congo (A. Weiss). 

_. Frencn Conco: Mindouli; Gomba (A. Weiss). 
28b. Subsp. faurei Santscur, 1920, Ann. Soc. Ent. Belgique, LX, p. 15 (8, 

ee 
Type locality: Samkita, Frencu Conco (F. Faure). 

 28c. Subsp. malelana Wm. M. Wueeter. See p. 133 (2, 8). 
Type locality: Malela, Bei.aian Conco (Lang and Chapin). 

29. Pheidole mylognatha Wau. M. Wuretrr. See p. 134 (2, 8). 
Type locality: Banana, Betaian Conoco (Lang and Chapin). 

30. Pheidole niapuana Wm. M. Wueeter. See p. 136 ( 2, §). 
Type locality: Niapu, Betaian Conco (Lang and Chapin). 
31. Pheidole nigeriensis Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. 

‘Portici, VIII, p. 340 (2). 
Type locality: Olokemeji, Sovurnern Nigeria (F. Silvestri). 
32. Pheidole njasse Vieuweyer, 1914, Arch. f. Naturg., LXXIX, Abt. A, 

Heft 12, (1913), p. 35 (2, 8). 
Type locality: Manow, Langenburg, German East Arnica. 

32,. Var. legitima (Sanrscui). 
Pheidole njassx# var..sculptior Vieumeyer, 1914, Arch. f. Naturg., LX XIX, Abt. 

A, Heft 12, (1913), p. 36 (2, 8). (nec P. flavens var. sculptior Forel, 1893). 
Pheidole nyassx# var. legitima Sanrscui, 1916, Bull. Soc. Ent. France, p. 242. 

Type locality: Khutu Steppe, Morogoro, German East Arnica (K. Schwartze). 

_ $3. Pheidole occipitalis fxn. Anpré, 1890, Rev. d’Ent. Caen, LX, p. 321 
(2%, 8). Darra Torre, 1893, ‘Cat. Hym.,’ VII, p. 93. 

Type locality: Sterna Leone (Mocquerys). 
33a. Subsp. neutralis Sanrscni, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 336 (%, 8). 
Type locality: Camayenne, Frencu Guinea (F. Silvestri). 
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34. Pheidole ? pailidelutea (Larrertie) Rooer, 1863, ‘Verzeich. Formi- 
cid.,’ p. 30. Daa Torre, 1893, ‘Cat. Hym.,’ VII, p. 94. 

Formica pallidelutea LaTREILLE, 1802, ‘Hist. Nat. Fourmnis,’ p. 241 (8). AAaKE 

1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 418. 

Type locality: Senegal. 
35. Pheidole philippi Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, x, 

p. 8 (&, §). 
Type locality: Ghinda, Errrrea (F. Silvestri). 
36. Pheidole picata (Foret) Emery, 1916, Rev. Zool. Afr., TV, p. 245, fig. 

8b (4, 8). See p. 1019. 
* Pheidole punctulata var. picata Santscut, 1910, Ann. Soc. Ent. France, LXXVIII, 

(1909), p. 370. 
Frencu Conco: Brazzaville (A. Weiss). 
37. Pheidole prelli Forex, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVI, 

p. 362 (2, 8, 9, &). 
Type locality: Mombasa, Brrrisn East Arrica (H. Prell). 

37a. Subsp. redbankensis Forer, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
128 (2, 8). Arnorp, 1920, Ann. South African Mus., XIV, pp. 418 and 434, fig. 22 

(4, 9). 
Type locality: Bulawayo, Ruovesta (G. Arnold). This is the locality given by 

Forel; Arnold (1920) corrects it to Redbank, SourHeRN RHODESIA. 

37a;. Var. politocciput Sanrscui, 1916, Ann. Soc, Ent. France, LXXXIV, 

(1915), p. 503 (4, €). Awnoxp, 1920, Ann, South African Mus., XIV, pp. 418 and 
436 (4, 8, 9, &). 

Type locality: Victoria Falls, Ruopesta (G. Arnold). 

Ruopesta: Bulawayo (G. Arnold). 
38. Pheidole pulchella Sanrscui, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 360 (8). 
Type locality: Brazzaville, Frenca Conco (A. Weiss). 

39. Pheidolte rugaticeps Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 375 

(4, 8, 9). Macrerri, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 245 (8); 1884, 
Ann. Mus. Civ. Genova, XXI, p. 542 (8). Emery, 1892, ibid., XXXII, p. 112 (8). 
Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 96. Foret, 1910, Zool. Jahrb, Abt. Syst., 

XXIX, p. 253 (2, 8, 9). * Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, 

p. 3 (4, §). 
Type locality: Sciotel, Exrrrea (Beccari). 

Errrrea: Ghinda (K. Escherich; F. Silvestri). Somatmanp: Obbia (Bric- 
chetti-Robecchi); Sinadogo; Erdal (Pavesi). ANGLo-EaypT1an Supan: El Hefera, 

Settit (Magretti). Arapra: Yemen. 
39a. Subsp. arabs (Emery) Foret, 1910, Zool. Jahrb. Abt. Syst., XXTX, 

p. 253 (2%). Sanrsent, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 336. 
Pheidole rugaticeps var. arabs Emery, 1881, Ann. Mus. Civ. Genova, XVI, p 

535 (4, 8, ?). 
Type locality: Tes, southern Arasta (Doria and Beccari). 
Erirrea: Ghinda (K. Escherich). Senecampia: Dakar; Thiés (F. Silvestri). 

40. Pheidole saxicola Wu. M. Wueeter. See p. 138 (2, 9). 
Type locality: Zambi, Betcian Conco (Lang, Chapin and Bequaert). 

Beto1an Conco: Boma (J. Bequaert). 
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a. _Pheidole scabriuscula Gersrecker, 1871, Areh. f. Naturg., XXXVII, 
ae (8); 1873, in. ‘v. d. Tecken’s Reisen in Ostafrika Gliederthiere,’ p. 360 (8). 

a Sit tome locality: Ndara, Bririsu East Arnica (v. d. Decken). 
__ 42. Pheidole schoutedeni Foner, 1913, Rev. Zool. Afr., II, p. 320 (2, 8). 
Bequarnr, ibid., p. 427. 
My Type locality: Welgelegen, Bexctan Conco (J. Bequaert). 

- Var. platycephala (Srivz) Arnoup, 1920, Ann. South African Mus., 

" heidole platycephala Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp., 
Ee I, p. 380, fig. 3 (2, ). 
Type locality: Libenge, Betatan Conco (Schubotz). 

_ 43. Pheidole schultzei “orex, in Schultze, 1910, ‘Forschungsreise in Siid- 
afrika,’ IV, p. 9, fig. 1(2,€, ¢, @). ARNowp, 1920, Ann. South African Mus., XTV, 
_ ~p. 457 (2, 8, 9°, o). 
ee. schulzei Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 436 (2, 8). 
Type locality: Between Kooa and Sekgoma, Becuvanatanp (L. Schultze). 
_ Becnvanatanp: Between Kgokong and Kang (L. Schultze). Ruopesta: 

_Vietoria Falls (R. C. Wroughton). 
«43. ‘Var. gwaaiensis Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 129 

(a, §). Arwnorp, 1920, Ann. South African Mus., XIV, pp. 419 and 458, fig. 28 
(4, 8, 9, a). 

‘Type locality: Gwaai, Ruopesta (G. Arnold). 
7 _ 44. Pheidole sculpturata Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, 

p. 897 (2). Darxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 96. Emery, 1895, Ann. Soc. 
Rtiticsnce, LXIV, p. 31 (2, 8); 1900, Bull. Soc. Ent. Italiana, XXXII, p. 114, 
fig. 8 (2%). Sanrscnr, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 361 
(4%, 8). Foxrn, in Schultze, 1910, ‘Forschungsreixe in Siidafrika,’ IV, p. 9 ¢ 4); 

‘ 1910, Ann. Soc. Ent. Relgique, LIV, p. 436 (€). Arnoxp, 1920, Ann. South Afri- 
ee . XIV, pp. 419 and 461, fig. 29 (2, 8). 

ype locality: Caffraria. 
. _ Frencu Conco: Gomba; Mandouga; Mbamu (A. Weiss). German Sovurs- 

e a aeescs. (Liitbbert); Okahandja (Casper). Transvaau: Pretoria (E. Simon; 
Lounsbury). Orance Free Srare: Bloemfontein (E. Simon); Bothaville (H. 
_ Brauns). Naar: (R.C. Wroughton; Haviland). 

&@ 44,. Var. areolata Foner, 1911, Sitzb. Bayer. Akad. Wiss., p. 269 (2, 8). 
q | Anwou, 1920, Ann. South African Mus., XIV, p. 463 (2, 8). 

Type locality: Bothaville, Onance Fare Srare (H. Brauns). 
_ 44a. Subsp. berthoudi Foret, 1894, Mitth. Schweiz. Ent. Ges., LX, p. 89 
_ (4%, 8); 1910, Ann. Soc. Ent. Belgique, LITI, p. 65 (8). Saxnscut, 1910, Ann. Soc. 
Ent. France, LX XVIII, (1909), p. 361 (@, 8). Annoxp, 1920, Ann. South African 

- Mus., XIV, p. 463 (2, 8). 
Type locality: Valdezia, Transvaat (P. Berthoud). 
Frencu Conco: Gomba; Mandouga; Mbamu (A. Weiss). Benoue.a: (Well- 

man). 
446. Subsp. dignata Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, p. 250 

(2, 9). 
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Type locality: Gomba, Frencu Conco (A. Weiss). 

Frencu Conoco: Mandouga (A. Weiss). 
44c. Subsp. katon# Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 21 (§). 
Type locality: Boma Gombe, German East Arrica (Katona). 

44d. Subsp. welgelegenensis Fore:, 1913, Rev. Zool. Afr., Il, p. 327 (2, 
&). Bequaert, ibid., p. 426. Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 354 
(9). 

Type locality: Welgelegen, Beiaian Conco (J. Bequaert). 

Betaian Conoco: Nieuwdorp (Leplae). 

44e. Subsp. zambesiana Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
133 (4%, &). Arnowp, 1920, Ann. South African Mus., XIV, p. 464 (2, §). 

Type locality: Victoria Falls, Ruopesta (G. Arnold). 

Ruopesta: Shiloh (G. Arnold). 

45. Pheidole sinaitica Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 745 
(%); 1863, ibid., XIII, p. 441. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 31. 

Mayr, 1878, Verh. Zool. Bot. Ges. Wien, XXVIII, p. 675 (2%). Eryn. Anpré, 1881, 
Ann. Soe. Ent. France, (6) I, p. 73; 1883, ‘Spee. Hym. Europ. Algérie,’ II, pp. 383 

and 384. (2, 8). Maarerri, 1884, Ann. Mus. Civ. Genova, XXI, p. 542 (9). 
Daa Torre, 1893, ‘Cat. Hym.,’ VII, p. 96. Foret, 1894, Mitth. Schweiz. Ent. Ges., 
IX, p.94. Mayr, in Jigerskidld, 1903, ‘Exped., [X, Formicidae,’ p. 6 (2, 8). Foret, 
1910, Zool. Jahrb. Abt. Syst., X XTX, p. 253 (@, 3). Emery, 1915, Boll. Lab. Zool. 
Gen. Agrar. Portici, X, p. 3 (4, §); 1916, Rev. Zool. Afric., IV, p. 234, figs. 4d and e. 

Pheidole synaitica MAGRETTI, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 245 
(?). 

Type locality: Sinai Peninsula (v. Frauenfeld). 

Erirrea: Ghinda (K. Escherich); Nefasit (K. Escherich; F. Silvestri). 

Southern Anyssinia: (Ig). ANGLo-EcyeTian Supan: Atbara River; Sebderat 
(Magretti). 

46. Pheidole speculifera Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 373 

(4,8). Macrertt, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 245 (8); 1884, Ann. 
Mus. Civ. Genova, XX], p. 542 (8). Emery, 1895, ibid., XX XV, p. 178(2). Foret, 
1910, Zool. Jahrb. Abt. Syst., XXIX, p. 253 (2, 8); 1913, Rev. Suisse Zool., XXI, 
p. 668 (8). Sanrscur, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidae,’ 

p. 77 (8). See p. 140. 
Pheidole speculifrons Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 96. 
Type locality: Anseba, Errrrea (Beccari). 
Bevatan Conco: Faradje; Garamba (Lang and Chapin). CamEroon: Johewa- 

Albrechtshohe (Conradt). British East Arrica: Mt. Kenia, Amboni River, 1800 
m. (Alluaud and Jeannel). Asyssrn1a: Arussi Galla, Ganale Gudda (V. Bottego). 
Errrrea: Ghinda; Melelia (K. Escherich). ANGio-Ecyptian Supan: Bahr-el- 

Salaam (Magretti). 

46,. Var. ascarus Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, p. 62 (2). 

Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 77 (2, 8). 
Type locality: Ghinda, Errrrea (Belli). 

Britisu East Arrica: Nairobi, 1600 m. (Alluaud and Jeannel). 

46,. Var. cubangensis Foret, 1916, Rev. Suisse Zool., XXIV, p. 413 (2). 
Pheidole crassinoda var. cubangensis Forex, 1901, Mitth. Schweiz. Ent. Ges., X, 

p. 306 (2). 
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 Pheidole crassinoda var. kubangensis Foret, in Baum, 1903, ‘Kunene-Sambesi 
Expedition,’ p. 561 (2). 
Type locality: between the Cubango and Cuito Rivers, Mossamepes (Baum and 

4 5 ‘Van der Kellen). 
Beteran Conco: near Lisala, above Nouvelle Anvers (Kohl). 

47. Pheidole spinulosa Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 438 
(4, 8, 9, &#). Emery, 1916, Rev. Zool. Afr., IV, p. 250 (2). Arnowp, 1920, Ann. 
South African Mus., XIV, pp. 419 and 453 (2, 8, @, ). 

Type locality: Basvrotanp (R. C. Wroughton). 

47a. Subsp. conigera Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 440 (2). 
Type locality: South Africa (Wood Mason). 

47b. Subsp. messalina Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 440 

(4, 8). Amnon, 1920, Ann. South African Mus., XIV, p. 454 (2, 8). 
Type locality: Basurotanp (R. C. Wroughton). __ 
47h. Var. nexa Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 129 (2, 8). 

ARNOLD, 1920, Ann. South African Mus., XIV, p. 455, fig. 27 (@, €, 9), Pl. v1, fig. 
70. ‘ 

Type locality: Ruopestia (G. Arnold). 

Ruopesta: Bulawayo; Plumtree (G. Arnold). 

47b.. Var. poweri Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 241 
(4,8). Amnon, 1920, Ann. South African Mus., XIV, p. 457 (21, 8). 

_ Type locality: Kimberley, Care Province (Power). 

48. Pheidole squalida Sanrscur, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 364 (2, 8). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 

49. Pheidole strator Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 256 

(4, 8). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 76 
(4, 8). Autvaup and Jeannet, 1914, Arch. Zool. Gén. Exp., LILI, p. 366. 

Type locality: Ghinda, Errrrea (K. Escherich). 

Britisu East Arrica: Shimoni; Blue Post Hotel, Kikuyu, 1520 m. (Alluaud 

and Jeannel). : 
49a. Subsp. fugax Arnowv, 1920, Ann. South African Mus., XIV, pp. 418 

and 449, fig. 25a (2, 9). 
Type locality: Amatongas Forest, PortuGurse East Arrica (G. Arnold). 
50. Pheidole teneriffana Forr:, 1893, Ann. Soc. Ent. Belgique, XX XVII, 

p. 465 (2, 8). Every, 1916, Rev. Zool. Afr., LV, p. 250. Sanrscut, 1920, Aon. Soc. 

Ent. France, LX XXVIII, (1919), p. 378. 
Pheidole tenerifana Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, p. 61 (2). 

Type locality: Laguna, Teneriffe, Canary Istanps (Medina). 
Barrrisn East Arnica: Mombasa (G. Arnold). Errrrea: Massaua (Belli). 

51. Pheidole tenuinodis Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, 

p. 10(%, 8). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrike,’ IV, p. 12 

(2, 8); 1913, Ann. Soc. Ent. Belgique, LVI, p. 127 (&, 8); 1918, Deutsch. Fnt. 
Zeitschr., Beih., p. 215 (%, 8). Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 337 (2, 8); 1914, Med. Géteborgs Mus. Zool. Afd., TI, p. 22 (8). 

Emery, 1916, Rev. Zool. Afr., IV, p. 245. Arnorp, 1920, Ann. South African Mus., 

XIV, pp. 417 and 428 (2, 8, @). 
Type locality: Bothaville, Onance Free State (H. Brauns). 
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Care Province: Ladismith (H. Brauns); Kirstenbosch near the Cape (F. Sil- 
vestri). Nartau: Pinetown (I. Trigirdh). Raopgsta: Matoppo Hills (G. Arnold). 
German Sournwest Arnica: Okahandja (Casper); Grootfontein (von Enrffer); 
Rooibank (L. Schultze). BecauanaLanp: Between Kooa and Thopane (L. Schultze). 

51,. Var. sipapome#e Arnovp, 1920, Ann. South African Mus., XIV, pp. 417 

and 430 (2, 8). 
Type locality: Sipapoma, Umgusa River, Sovurnern Ruopesta (G. Arnold). 
Soursern Ruopesia: Victoria Falls (G. Arnold). 

5la. Subsp. boths (Foret) Sanrscut, 1914, Med. Géteborgs Mus. Zool. 

Afd., 111, p. 22 (a, 8, 9). 
Pheidole foreli subsp. bothe Foret, 1901, Mitt. Naturh. Mus. Hamburg, XVII, 

p. 62 (2, §). 
Type locality: Bothaville, ORANGE Free Stare (H. Brauns). 
Natat: Van Reenen, Balgowan (F. Silvestri). 

52. Pheidole termitophila Foret, in Wasmann, 1904, ‘Termitophilen aus 

dem Sudan, Res. Swed. Zool. Exped. Jagerskiéld,’ XIU, p. 13 (2, 8, 9). Sanpsenr, 
1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 339 (21). 

Type locality: Kaka on the Ghrab el Aish, White Nile, Anauo-EayPrian 

Supan (I. Trigifrdh). 
‘SeneGAmMBiA: Dakar (F. Silvestri). 

52a. Subsp. liberiensis Fore., 1911, Sitzb. Bayer. Akad. Wiss., p. 270 (2, 

8). Santscut, 1914, Poll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 339 (2, 8). 
Type locality: Golah, Liperta. 

Frencu Guinea: Mamou; Kakoulima (F. Silvestri). 

53. Pheidole tricarinata Sanrscui, 1914, Poll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 340 (2). 
Type locality: Camayenne, Frencu Guinea (F. Silvestri). 

54. Pheidole vanderveldi Foret, 1913, Rev. Zool. Afr., II, p. 326 (2, 9). 

Bequaert, ibid., p. 426. Sanrscer, 1914, Med. Géteborgs Mus. Zool. Afd., ITI, p. 
23 (2%, 8). Arnotn, 1920, Ann. South African Mus., XIV, p. 481 (2, 8). 

Type locality: Sankisia, BeLatan Conco (J. Bequaert). 

Natat: Durban (I. Triigfirdh). 

55. Pheidole ? variolosa mery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 
113 (8). Davia Torre, 1893, ‘Cat. Hym.,’ VU, p. 97. 

Type locality: Mogadiscio, SomaLiLanp (Bricchetti-Robecchi). 

SoMALILAND: Obbia (Pavesi). 
56. Pheidole victoris lore, 1913, Am; Soc. Ent. Belgique, LVII, p. 

127 (4, 8). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 417 and 430 (2, 8). 
Type locality: Malindi, Sovraern Ruopesta (G. Arnold). 
57. Pheidole xocensis Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 213 

(2%, 8). Arnowp, 1920, Ann. South African Mus., XIV, pp. 419 and 443, fig. 24 

(2, 9), Pl. v1, fig. 68. 
Type locality: Xoce River, SourHeRN Ruopesta (G. Arnold). 
57,. Var. bulawayensis Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 215 

(4%, 8). Arnon, 1920, Ann. South African Mus., XTV, p. 445 (2, 8). 
Type locality: Bulawayo, Sournern Ruopestia (G. Arnold). 



arsus Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 378. 

_ Melisoctarsus beccaris Emery, 1877. 
arsus beccarii Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 379, 

.Nat., (5) L, p. 243 (8, ¢, ?). eras 1916, Ami South Afriean Mus., 
(8, hd &), Pl. v, figs. 51, 5la, 510. 

Durban (Marley; C. B. Geopat): 
ssotarsus emeryi Forrt, 1907, Rev. d’Ent. Caen, XXVI, p. 133 (2). 

»locality: near the Colba River, Anyssrm1a (de Rothschild). 

r. pilipes Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formi- 
(8); 1914, Boil. Lab. Zool. Gen. Agrar. Portici, VIII, p. 342 (8). 
ocality: Taveta, Brirish East Arnica (Alluaud and Jeannel). 

eGAmB1a: Thiés (F. Silvestri). German East Arnica: Bismarckhiigel, 
3(Albagud ahd-Jeannel). 

oan major Sanrscut, 1919, Rev. Zool. Afr., VII, p. 85 (8). 
sa Penge, BeLaran Conco (J. Bequaert). 

farsus weissi Sanxrscui, 1910, Ann. Soc. Ent. France, LX XVIII, 

aay Beassaville, Frencu Conao (A. Weiss). 

Myrmicariini Emery 

Myrmicaria W. SAUNDERS 

i. aW. Saunpers, 1841, Trans. Ent. Boe. nines the II, p. 57. 

F. Sure, ibid. 4D. 141. 
otype: Myrmicaria brunnea W. Saunders, 1841. 

. Myrmicaria baumi Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 307 
in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 562 (8); in Schultze, 1910, 

: in Siidafrika, 1V,p.5 (9, @). Srrrz, 1911, Wiss. Ergebn. Deutsch. 

ntr. Afr. Exp. (1907-08),’ 111, p. 383, fig. 5 (8). Arwoun, 1916, Ann, South African 

Type locality : between the Cubango and Cuito Rivers, Mossamepes (Baum 
Van der Kellen). 

Sovurawest Arnica: (Liibbert). Becnuanatann: Kooa; Severelela 

> Myrmicaria eumenoides (Grastmcker) Mayr, 1866, Verh. Zool. Bot. 
Ges. Wien, XVI, p. 905 (8). Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 155. Foret, 
1804, Mitth. Schweiz. Ent. Ges., IX, p. 83. Mayr, 1896, Ent. Tidskr., XVII, p. 

). Forex, 1897, Abhandl. Senckenberg. Naturf. Ges., XXT, p. 188 (8). H. Srave- 
__-MANN, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 42. Brvauam, 1903, Ann. Mag. 

_ Nat. Hist., (7) X11, p. 62 (8). Sudsrevr, 1904, ‘I Vistafrikas Urskogar,’ p. 507. 
Wasatawn, 1907, Deutsch. Ent. Zeitschr., p. 151. Mayr, in Sjdstedt, 1907, ‘Exped. 

, Meru, ete.,’ II, 8, p. 17. Foran, 1910, Ann, Soc, Ent. Belgique, LIV, 
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p. 446 (8); in Schultze, 1910, ‘lorschungsreise in Siidafrika,’ 1V, p. 5 (9). Srrrz, 

1910, Mitt. Zool. Mus. Berlin, V, p. 133 (8, 9, co). Wasmann, 1911, Tijdschr. v. 

Ent., LIV, p. 201. Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08,)’ 
Il, p. 385, fig. 5 (8, 2, o&). Foren, 1913, Ann. Soc. Ent. Belgique, LVI, p. 354 
(8, 2). Sanrscnt, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicids,’ p. 116 

(&); 1914, Med. Géteborgs Mus. Zool. Afd., IL], p. 34 (8, &). TrA&gAnpn, ibid., p. 
45. Arnowp, 1914, Proc. Rhodesia Sc. Assoe., XIII, p. 25. H. Brauns, ibid., pp. 
34, 36, 38, and 39. Foret, 1916, Rev. Suisse Zool., XXIV, p. 404 (8, 9). Arnon, 
1916, Ann. South African Mus., XIV, p. 263 (8, 9, o), Pl. vn, figs. baci gn 
89b. WaAsmMANN, 1918, Tijdschr. v. Ent., LX, (1917) p. 394. 

Heptacondylus eumenoides Gunsrmoxzn, 1858, Monatsb. Ak. Wiss. Berlin, p. 
263 (2); in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 514 (9). Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 423. Roger, 1863, ‘ Verzeich. ‘Formicid.,’ 

p. 28. Gersracker, 1871, Arch. f. Naturg., XXXVII, 1, p. 356; 1873, in ‘v. d. 
Decken’s Reisen in Ost Afrika, Gliederthiere,’ p. 358 (€). RaDosaeayens 1881, 
Jorn. Sci. Ac. Lisboa, VIII, No. 31, p. 198. 

Physatta natalensis F. Smrra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 172 (? ). 

Heptacondylus sulcatus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 756 

(8); 1863, ibid., XIII, p. 423. Roger, 1863, ‘Verzeich. Formicid.,’ p. 28. 
Heptacondylus natalensis Mayr, 1863, Verh. Zool. Bot. Ges. Wissen p. 423. 

Roger, 1863, ‘Verzeich. Formicid.,’ p. 27. 

Myrmicaria fodiens subsp. cnsimades Emery, 1893, Rev. Suisse Zool, I, p. 219; 
1895, Ann. Soc. Ent. France, LXIV, p. 42. 

Myrmicaria fodiens var. eumenoides Zavatrari, 1909, ‘Il Ruwenzori, Parte 
Scientif.,’ I, p. 214 (§). 

Type locality: Tete, Porrucuese East Arnica (Peters). : 

Cameroon: Bibundi (Tessmann). Spanisa Gurvea: Alen (Tessmann). Bet- 

ulAN Conco: Congo da Lemba (Luja); Romée near Stanleyville (Kohl); Kasindi; 
primary forest W. of Mt. Ruwenzori; Ituri; Aruwimi; Kwidjwi Island (Sehubotz). 
SouTHERN Ruopesia: (G. Arnold). ANGoLA: (Welwitsch). German Sovurmwest 

Arrica: (Liibbert). BecHuaNALANp: Lehututu to Kang; Kooa (L. Schultze). 

BasuTOLAND. TRANSVAAL: Barberton (Rendall); Valdezia (P. Berthoud); Maka- 

pan; Pretoria; Hamman’s Kraal (E. Simon). Navau: Stamford Hill; Amanzim-_— 
toti (I. Triigirdh); Durban (G. Arnold). Dertacoa: (Liengme; A. Miiller). Ger- 
MAN East Arrica: Mombo, Usambara (Sjéstedt); Bondei (C. W. Schmidt). Brrr- 
ish East Arnica: Mombasa (v. d. Decken). UGanpa: Ibanda; Mitiana; Butiti; 
Nakitawa (Duke of Abruzzi). Zanzrpar: (A. Voeltzkow). 

2,. Var. fusea Srirz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),” 
III, p. 385 (8). Sanrscnt, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ 

p. 116 (8). 
Type locality: Boga, north of Mt. Ruwenzori, Sencaam Conco (Schubotz). 
2a. Subsp. occidentalis Sanrscut, 1920, ‘Etudes Maladies Parasites Cacaoyer 

S. Thomé,’ X, p. 3, footnote (8). 

Type locality: Dimbroko, Ivory Coast (Le Moult). 

2b. Subsp. opaciventris (Emery) Foren, 1911, Rev. Zool. Afr., L, p. 276; 
1913, Ann. Soc. Ent. Belgique, LVI, p. 354 (9). Sanrscnt, 1914, ‘Voy. Alluaud et 

Jeanne! Afr, Orient., Formicide,’ p. 116 (§). See p. 143. 
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opaciventris Emery, 1893, Rev. Suisse Zool., I, p. 221 (€, 2, &). 
lay 1895, Rev. d’Ent. Caen, XIV, p. 4 (8, 2). Sawrecen, 1910, Aun. Soc. 
France, LXXVIII, (1909), p. 391 (€, 2, ). Forex, 1909, Ann. Soe. Ent. 
gabe 54 (2); 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 263 (8). Srrrz, 

e locality: Bunaueua (Buchner). 
Serra Leone: Samlia Falls, River N’Gamie (Mocquerys). Cameroon: 

e (Conradt); Yaunde (Zenker). Frenca Conco: Ogowe (Mocquerys); — 
‘ille; Madingu (A. Weiss). Bevcian Conco: Leopoldville (Dubois); Duma; 

_ {Sehubotz); Kimuenza (Schultze); Kimpoko (Biittner); Dungu to 
gara, village of Denge (Hutereau); Malela; Thysville; Stanleyville; Avakubi; 

je; Akenge; Bafwabaka; Ngayu; Faradje (Lang and Chapin); Walikale to 
utu (J. Bequaert); Yakuluku (J. Rodhain). Ucanpa: (Benoit). West Anys- 

a (Ig). 

2h. Var. congolensis (Foret). See p. 146. 
_ Myrmicaria eumenoides var. congolensis Forex, 1909, Ann. Soc. Ent. Belgique, 

AIL, p. 59 (8); 1910, ibid., LIV, p. 421; 1911, Rev. Zool. Afr., I, p. 276.(8, 2); 
Bull. Soc. Vaudoise Se. Nat., (5) XLVI, p. 362 (8); 1913, Ann. Soc. Ent. 
1e, od p. 354 Ate oc’); 1913, Rev. Zool. Afr., Il, p. 337; 1916, Rev. Suisse 

Paiiaierts OE eabap. biiguleneie J. Bequaert, 1913, Rev. Zool. Afr., 

eg Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 342 (8); 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ pp. 115 and 116 (§, @). 

_ Type locality: Lower Conco (in stomach of Manis temmincki; Solon). 
3 Cameroon: Victoria (F. Silvestri); Soppo (v. Rothkirch). Betcian Coneo: 

“Kondué (Luja); Welgelegen; Kisantu (J. Bequaert); Lukula (Daniel); Mafungu; 
. Congo da Lemba; Kiniati; Banza Masola (R. Mayné); Mayombe (de Briey). 

ideation Riev Avntca: Amani (Zimmer); Kigali, near Issawe (Zimmer). UGanpa: 

-Chacansengula to Kasengui (Bayer); Buzubizi; Unyoro Province, Region of 
‘Mubende, Lake Albert; Mt. Ruwenzori, Ibanda, 1400 m. (Alluaud). Brrrish East 
Arnica: Mombasa (H. Prell). 
_- 2b. ~=“Var. consanguinea (Santscui). 

_ Myrmicaria eumenoides subsp. congolensis var. consanguinea Santscut, 1914, 
“Voy, Alla et Jeanne! Afr. Orient., Formicide,’ pp. 115, 116 (8, 9? ). 

_ Type locality: Likoni, Barris East Arrica (Alluaud and Jeannel). 
Barris East Arnica: Tiwi; Gazi; River Ramisi; Blue Post Hotel, Kikuyu 

_ (Alluaud and Jeannel). 
: 2b. Var. crucheti (Sayrscut). See p. 146. 

——-s Myrmicaria eumenoides subsp. congolensis var. crucheti Santscut, 1913, Ann. Soc. 

Ent. Belgique, LVII, p. 311 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formi- 

. ‘ cide,’ p. 116°(8). 

_—s Type locality: Cucala, Benavea (J. Cruchet). 
_ —- German East Arnica. Bevoian Conco: Leopoldville; Stanleyville; Avakubi; 

_ ‘Ngayu (Lang and Chapin). Cameroon: Metit (Schwab). 
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3. Myrmicaria exigua Erx. Anpré, 1890, Rey. d’Ent. Caen, IX, p. 320 (8, 
&). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 155. Mayr, 1895, Ann, Naturh. 
Hofmus. Wien, X, p. 134. Fore, 1916, Rev. Suisse Zool., XXIV, p. 404. 

Type locality: Srerra Leone (Mocquerys). 

Cameroon: (H. Brauns). Betaran Conco: (Kohl). Frenca Congo: Gaboon. 
3;. Var. gracilis (Srrrz) Sanrscui, 1920, Rev. Zool. Afr., VIII, p. 120. 
M yrmicaria gracilis Srvrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 133 (8). Foret, 

1910, Ann. Soc. Ent. Belgique, LIV, p. 445 (8). 
Type locality: Bibundi, Cameroon (Tessmann). 

Cameroon: (L. v. Muralt). 

3:. Var. obscura Santscut, 1920, Rev. Zool. Afr., VIII, p. 120 (8). 
Type locality: Luali, Bencian Coneo (J. Bequaert). 
3s. Var. pulla Sanrscu1, 1920, Rev. Zool. Afr., VILI, p. 119 (9). 
Type locality: Yambuya, Beteran Coneo (J. Bequaert). 
3,. Var. rufiventris Forer, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 345 

(8); 1916, Rev. Suisse Zool., XXIV, p. 404 (8). 
Type locality: St. Gabriel, Berc1an Conco (Kohl). 

Beiatan Conco: Lumaliza; Makanga; Batiamponde (Kohl). 
3d. Subsp. kisangani Wu. M. Wueerer. See p. 148 (8). 
Type locality: Stanleyville, BeLaian Conco (Lang and Chapin). 
4. Myrmicaria levior Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 445 

(8). Arno p, 1916, Ann. South African Mus., XIV, p. 267 (8). 
Type locality: Nata (Haviland). 

5. Myrmicaria nigerrima Arnoip, 1916, Ann. South African Mus., XIV, 
p. 270 (8), Pl. vii, fig. 92. 

Type Moeality: Matoppo Hills, Sournenn Ruopesta (G. Arnold). 
6. Myrmicaria nigra (Mayr) Dauia Torre, 1893, ‘Cat. Hym.,’ VII, p. 155. 

Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 42. Foxe, 1910, Ann. Soc. Ent. 

Belgique, LIV, p. 446 (8). Arno.p, 1916, Ann. South African Mus., XTV, p. 269 
(8, @), Pi. vn, fig. 91. 

Heptacondylus niger Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 755 (8); 
1863, ibid., XIII, p. 423. RoGer, 1863, ‘Verzeich. Formicid.,’ p. 27. Mayr, 1865, 

‘Reise Novara, Zool.,’ II, Formicidew, p. 110 (8). 
Type locality: Cape of Good Hope (Novara Exped.). 

Care Province: Cape Town (E. Simon); Montagu Pass (H. Brauns). Nava: 

at 5500 ft. (R. C. Wroughton). 

7. Myrmicaria nitida Srivz, 1910, Mitt. Zool. Mus. Beilin: V, p. 133 (8). 
Type locality: Duala, Cameroon (Schafer). 
Spanish Guinea: Nkolentanga (Tessmann). 

According to Forel, 1910, Ann. Soc. Ent. Belgique, LIV, p. 421, this eannot be 
separated from M. eumenoides subsp. opaciventris var. congolensis (Forel). ae 

7, Var. fumata Sanrscut, 1916, Bull. Soc. Ent. France, p. 242. ( 
Myrmicaria nitida var. brunnea Santscut, 1915, Ann. Soc. Ent. France, LXXXIV, 

p. 254 (? ) (nec Myrmicaria brunnea Saunders). 
Type locality: Near Dimbroko, Ivory Coast (Posth). 

8. Myrmicaria salambo Wm. M. Wueeter. See p. 147 (8). 
Type locality: Garamba, Betatan Coneo (Lang and Chapin). 
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d striata Srirz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 

pc, oe ig 5 (8). tea 1913, Rev. Zool. Afr., i, p. 337 ee 

aa striatula Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
icide,’ p. 116 (8). 

_ Type locality: Bukoba, Victoria Nyanza, German East Arrica (Schubotz). 
- Bevoran Conco: Elisabethville (J. Bequaert). Souraern Ruopesta: Bembesi; 

Plumtree; Bulawayo (G. Arnold). German East Arrica: Kibosho, Mt. Kili- 
manjaro (C. Alluaud). 
_ 9%. Var. verticalis Sanrscut, 1920, ‘Etudes Maladies Parasites Cacaoyer S. 

_ Thomé,’ p. 3, footnote (8). 
eas _ Type locality: Bulawayo, Ruopesta (G. Arnold). 
= 9a. Subsp. buttgenbachi Foret, 1913, Rev. Zool. Afr., I, p. 337 (§). 
ie - Type locality: not given; probably Katanga Region, Herciax Conco (Butt- 

F genbech). - 
ave 2 Subep. insularis Sanrscut, 1920, ‘Etudes Maladies Parasites Cacaoyer 
Rie 8. Thomé, p. 2(8, 27). 
Type locality: San Tomé (de Seabra). 

10. Myrmicaria tigreénsis (Guénr) F. Surrn, 1858, ‘Cat. Hym. Brit. Mus.,’ 

[, p. 141. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 436. Rocer, 1863, 

‘Verzeich. Formicid.,’ pp. 28 and-48. Datta Torre, ares tie Hym..,’ VII, p. 156. 
_—- Myrmica tigreénsis Guériy, in er 1848, y. Abyssinie,’ IV, Zool., 

7S 351 (o), Pl. vu, fig. 7. 
Y ieaeee peelity: ABYSSINIA. 

Cardiocondylini Emery 

Cardiocondyla Emery 

Cardiocondyla Emery, 1869, Ann. Accad. Natural. Napoli, (2) II, p. 20. 
Emeryia Forex, 1890, Ann. Soc. Ent. Belgique, XXXIV, C. R., p. ex ("). 

_ Genotype: Cardiocondyla elegans Emery, 1869. 
_-—s«d4AY.s Caardiocondyla emeryi Foret, 1881, Mitth. Miinchen. Ent. Ver., V, p. 5 
(8). ~Erpw. Anpré, 1881, Ann. Soc. Ent. France, (6) I, p. 69 (8), Pl. m1, figs. 10, 11; 
__-1883, ‘Spec. Hym. Europ. Algérie,’ II, pp. 328 and 329 (8, @), Pl. xx1, figs. 9-12, 
and 14-15. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 71. Forex, 1904, Ann. Soc. 
Ent. Belgique, XLVIII, p. 422 (8, 9, co); 1907, Ann. Mus. Nat. Hungarici, V, p. 
__—«:17 (@); 1913, Ann. Soc. Ent. Belgique, LVII, pp. 138 and 351 (8). Arnoxp, 1916, 
_ Ann. South African Mus., XIV, p. 200 (€, 9, o”), Pl. v, figs. 57, 57a. See pp. 150 
. and 1021. 

za Type locality: St. Thomas, West Lypres. 
Tropicopolitan. Maperra: (E. Schmitz). Betctan Conco: Congo da Lemba 

(R. Mayné); Thysville (J. Bequaert). Ruopesta: Bulawayo (G. Arnold). German 

East Arnica: Arusha-chini (Katona). Natat: Durban (C. B. Cooper). 
la. Subsp. mahdii Karawarew, 1911, Rev. Russe Ent., XI, p. 8 (8). 
Type locality: Khartum, Ancio-Ecyrrian Supan (Karawaiew). 
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Crematogastrini Hmery 

Crematogaster Lunp! 

Crematogaster LuNb, 1831, Ann. Se. Nat., XXIII, p. 132. Mayr, 1855, Verh. 
Zool. Bot. Ges. Wien, V, p. 468. 

Acrocelia Mayr, 1852, Verh. Zool. Bot. Ges. Wien, II, p. 147. 

Formica (part) Fasricius, Ottvrer. Alta (part) Buckiey. Cremastogaster 
Mayr, Foret, Santscut, ete. Monomorium (part) Buck.ey. 

Genotype: Formica scutellaris Olivier, 1791. 

Subgenus 1. Crematogaster LUND, sensu stricto 

Subgenotype: same as genotype. 

1. Crematogaster egyptiaca (Mayr). See p. 1022. . 

Cremastogaster xgyptiaca Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 765 

(&); 1863, ibid., XIII, p. 404. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 36. Emery, 
1881, Ann. Mus. Civ. Genova, XVI, p. 535. Ern. Anpr&, 1883, ‘Spee. Hym. Europ. 
Algérie,’ IJ, p. 392 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 79. Emery, 
1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 10. 

Type locality: Eayrr. 

SOUTHERN ARABIA: Aden. Eritrea: Assab (Doria and Beceari). 

la. Subsp. senegalensis (Rocer) Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 344. See p. 1022. 

Cremastogaster senegalensis Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 206 (8, 
%); 1863, ‘Verzeich. Formicid.,’ p. 36. Emery, 1877, Ann. Mus. Civ. Genova, IX, 

p. 379 (8). Macrerri, 1884, Bull. Soe. Ent. Italiana, XV, (1883), p. 245; 1884, 

Ann. Mus. Civ. Genova, XXI, p. 343 (€, 2). Datta Torre, 1893, ‘Cat. Hym.,’ 
VII, p. 86. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 144; in Jagerskiéld, 
1903, ‘Exped., IX, Formicid.,’ p. 7. 

Type locality: Senegal (Sichel). 

Gotp Coast. ANGLo-EGypTian Supan: Suakin; Metemma; Sebderat; Ain 
(Magretti); Ondurman (1. Trigirdh). Errrrea: Bogos; Keren (Beceari). 

la}. Var. devincta (Sanrscui). 

Cremastogaster xgyptiaca subsp. senegalensis var. devincta Sanrscut, 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 343 (8). 

Type locality: Konakry, Frenca Coneo (F. Silvestri). 

la. Var. robusta Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, 
p. 10 (8. 9, ). 

'Crematogaster nitidus “Smith,’’ recorded from Angola (Welwitsch Radoszkowsky, 1881 
Jorn. Sci. Ac., Lisboa, VIII, No. 31, p. 197, has a hong, Taunt age hg 2g } bel. ; 

Cremastogaster ancipitula ? Forel, 1917, Bull audoise Sc. Nat., () 1 p. 252 (9), was 
origins! nally described as the @ of C. wellmani Forel. Te hes ant heed tecboied 

C tena @ of another form. ) r+ sch idti mt ) Vo schmidti 1852, rematogaster ris ivier) su ee midti ayr 14 
Verh. er Bot. b ne in ay Il, P. 149, 8, Emery 

castanea Emery, 1877, Ann. ap Civ. Genova, IX, p. 379, 8; 1881, ibid., XV 2. - 
Sjéstedt (1908, ‘Exped. Kilimandjaro, Meru, ae II, 8, ee 116) me mentions emastogaster admota 

“Mayr in litt.” as occurring in swol mn thorns of Acacia nolobium, near Kahe, Usambara. 
I ord not found the description of a lame bearing that name. 

Catalogue, dacaitis 
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waster robusta Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 379 (? , *). 

E, 1893, ‘Cat. Hym.,’ VII, p. 85. 

jaste + egyptiaca Forex, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 257 

alulai Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, 

or menileki var. alulai Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, 

a menileki var. alulai Sanrscut, 1912, Bull. Soc. Ent. France, p 

gaster meneliki var. alulai Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 

x,’ p. 93 (8). 
ality: Ghinda, Erirrea (Belli). 

: uu East Arnica: Shimoni (Alluaud and Jeannel). 
Subsp. scrutams (Fore:) Emery, 1915, Boll. Lab. Zool. Gen. Agrar. 

‘ 11 ©). 
stogaster scrutans Foret, 1910, Zool. Jahrb. Abt. Syst., X XIX, p. 258 (8). 

1920, ie: Retail Arig Mus., XIV, p. 518 (8). 
locality : Nefasit, Errrrea (K. Escherich; F. Silvestri). 
nce bpm (Santscut). 

_amabilis Santscut, 1910, Ane. Soc. Ent. France, LX XIX, p. 

oebanallg 2100 m.; Molo, Mau Senmreniaih: 2420 m. (Allaaud and 
:  Sxpeaoram Mt. Kilimanjaro, near the Bismarckhiigel, 2700- 

7. Sioelas (eae), 
acaciz “Gt _ Zool. Anzeiger, XV, p. 141 (8). Keer, 

A Torre, 1893, ‘Cat. Hym..,’ VIL, p. 79. 

ie: ‘Type locality: Faf Plain, Webi River, Anyssinia (C. Keller). 
4a. Var. generosa (Sanrscn). 

__Crematogaster acaciz var. generosa SANTscut, 1919, Bull. Soc. Vaudoise Se. Nat., 
6) LIT, p. 343 (8, 9). 
Gnas locality: Durban, Nara (G. Arnold). 
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4a, Var. gloriosa (Santrscui). 

Cremastogaster acacix var. gloriosa SANTscut, 1914, Boll. Lab. Zool. Gen. Agra. 
Portici, VIII, p. 346 (8). . 

Type locality: Boma, Betctan Conoco (F. Silvestri). 
4as;. Var. victoriosa (Sanrscui). See p. 152. ; 
Crematogaster acaciz subsp. victoriosa SANTscui, 1916, Ann. Soc. Ent. Didi, 

LXXXIV, (1915), p. 497 (8). 

Cremastogaster acaci# subsp. victoriosa Santscut, 1920, Ann. Soc. Ent. Aa 
LX, p. 15. Arnon, 1920, Ann. South African Mus., XIV, pp. 488 and 500, fig. 35 
(9). 

Type locality: Victoria Falls, Ruopgsta (G. Arnold). 

Be.iaian Conco: Zambi (J. Bequaert). Natat: Durban (G. Arnal); 

4b. Subsp. omniparens (Foret), teste Sanrscut in litt. 

Cremastogaster brunneipennis subsp. omniparens Forex, 1914, Bull. Soe. Vaudoise 
Se. Nat., (5) L, p. 237 (8). 

Cremaclogatler bruneipennis subsp. omniparens ARNOLD, 1920, Ann. South African 
Mus., XIV, pp. 488 and 499, fig. 34 (8). 

Type locality: Durban, Nara (C. B. Cooper; G. Arnold). 

5. Crematogaster capensis (Mayr). 

Cremastogaster capensis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XI, p. 764 
(8, 9); 1863, ibid., XIII, p. 404. Roger, 1863, ‘Verzeich. Formicid.,’ p. 37. Mayr, 
1865, ‘Reise Nowaré, Zool.,’ II, Formicide, p. 103 (8, 9), Pl. rv, fig. 30. Datta 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 80. Anrnovp, 1920, Ann. South African Mus., XIV, 
p. 512 (8, @). 

Type locality: Cape of Good Hope (Novara Expedition). 

h:. Var. calens (Foret). 

Cremastogaster capensis var. calens Fora, 1910, Ann. Soc. Ent. Belgique, LIV, 
p. 435 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 513 (8). 

Type locality: Delagoa, Porrucugse East Aparte (Liengme). 

5a. Subsp. tropicorum (Foret). 
Cremastogaster capensis subsp. tropicorum Foret, 1910, Ann. Soc. Ent. Belgique, 

LIV, p. 435 (8). 
Type locality: Ibo, Pokrucurse East AFRIca. 
6. Crematogaster castanea F. Suiru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 136 

(8, 9), Pl. rx, fig. 2. See p. 1022. 
Crematogaster tricolor GerstacKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 263 

§); in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 515 (8), Pl. ect 10. 
Crematogaster arboreus F. Smrru, 1858, ‘Cat. Fiyts: Brit. Mus.,” VI, p. 138 (§), 

Pl. xrv (nest) (nec Mayr, teste Arnold). 

Cremastogaster castanea RocEr, 1863,‘ Verzeich. Formicid.,’ p. 37. Mayr, 1863, 

Verh. Zool. Bot. Ges. Wien, XIII, p. 404. Daria Torre, 1893, ‘Cat. Hym.,’ VII, 
p. 80. Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 99. Lamporn, 1920, Trans. 

Ent. Soc. London, (1919), Proe., p. liii. Arnoxip, 1920, Ann. South African Mus., 
XIV, p. 488 (8, 9). 

Cremastogaster arborea Rocer, 1863, ‘Verzeich. Formicid.,’. p. 37. ARNOLD, 
1920, Ann. South African Mus., XIV, p. 506 (8). 

Cremastogaster tricolor Rocer, 1863, ‘Verzeich. Formicid.,’ p. 37. Marr, 1863, 
Verh. Zool. Bot. Ges. Wien, XIII, p. 405; 1886, ibid., XXXVI, p. 365. Foret, 
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"1887, Mitth. Schweiz. Ent. Ges., VII, p. 388 (9, &). Daria Torre, 1893, ‘Cat. 
‘Hym.,’ VII, p. 87. Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 99. Mayr, 
1895, Ann. Naturh. Hofmus. Wien, X, p. 139. H. Se decease, 1898, ‘Doutsch- 
-Ost-Afrika,’ IV, Hym., p. 40. Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, 

ete. II, 8, p. 16. Ssésrepr, 1908, ibid., Il, 8, pp. 99, 100, 117. Sanrscut, 1912, 
= shana Ent. France, p. 412 (8). Fore, 1913, Deutsch. Ent. Zeitschr., Beih., p. 

‘Tria ibid., p. 44. Rewkenerxncen, 1915, iid. V, pp. 8 and 20. 

ac cremate tricolor var. castanea orga in Voetakow, 1907, *‘ Reise in Ost- 

lg TE ost cnotinen sche, istbaler Ascwons. 1920, ints: ‘South African: Mus., 

‘IV, p. 489 (8, 2, o), Pl. v1, figs. 72 and 72a. 
cll oon eealitye Port Natal, Nara. Originally given by error as “ Albania,” 

ae e Berthoud). Rama: Durban; Stamford Hill (1. TragArdh). Care Paovitecs: 

Cape of Good Hope; Port Alfred (C. B. Cooper; Hewitt); Grahamstown (G. 
_ Arnold). Porrucuese East Arrica: Delagoa Bay (Liengme); Tete (Peters). 
_ Zeupuanv: Dukudu (I. Trigirdh). German East Arrica: Lindi (Lamborn); 
‘Tanga (H. Brauns); Mt. Kilimanjaro (Sjéstedt). Brrrisa East Arrica: Lamu 
Pa a Fundu Island; W. Pemba (Voeltzkow). 
s&s War. simia (Fore). 

_ Cremastogaster tricolor var. simia Forex, in Schultze, 1910, ‘Forschungsreise in 
 Sadafrika,’ IV, p. 6 (§, 2, @#). Sanrscut, 1912, Bull. Soc. Ent. France, p. 412 (§); 
1914, Med. Goteborgs Mus. Zool. Afd., III, p. 22 (8). 

Cremastogaster castanea subsp. ivinolee var. simia ARNOLD, 1920, Ann. South 
"African Mus., XIV, p. 491 (8, 9, 2). 

c z _ Type locality: Chebaniakue, between Lehututu and Letlake, BecouANALAND 

a (L.Sehltz) 
Bie German Soutuwest Arnica: (Peters). Natau: Stamford Hill (I. Tragfrdh). 

fa. Subsp. ferruginea (Fore:) Emery, 1915, Boll. Lab. Zool. Gen. Agrar. 
i? ~ Portici, X, p. 12. 
a _Cremastogaster ferruginea Fore, 1892, Mitth. Schweiz. Ent. Ges.. VIII, p. 353 
a (8). Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 81. Foret, 1910, Zool. Jahrb. Abt. 

| Syst., XXIX, p. 258 (9). , 
Crematogaster ferruginea Emery, 1895, Ann. Mus. Civ. Genova, XXXV, p. 178 

(8); 1897, ibid., XX XVIII, p. 598. 
4 tricolor subsp. ferruginea Santscut, 1912, Bull. Soc. Ent. France, 
3  —p. 413 (8). 

= castanea subsp. ferruginea ARNOLD, 1920, Ann. South African Mus., 
‘s 7 XIV, p. 495 (8). 

ss Type locality: Somatmanp (C. Keller). 
_  Apyssinta: Lower Ganale (V. Bottego); Webi; Ganale; Ogaden; Daua 

(Ruspoli). Errrrea: Ghinda; Nefasit (K. Escherich). 
 Ga;. Var. aquila (Foret). 

_ Cremastogaster ferruginea var. aquila Fore., 1907, Rev. d’'Ent. Caen, XXVI, 

p. 139 (€). 
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Cremastogaster tricolor subsp. ferruginea var. aquila SANTSCuHI, 1912, Bull. Soe. Ent. 

France, p. 413 (§), 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicii;’ p. ae. 

(8, a). 
Type locality: South of Lake Rudolf, Brrrisu East Arrica (de Rothschild). 
Brivis East Arnica: Naivasha, Rift Valley, 1900 m.; Gilgil, 1980 m.; Nai- 

robi, Voi, Taita, 600 m. (Alluaud and Jeannel). 

6a,. Var. bruta (Santscu). 

Cremastogaster tricolor subsp. ferruginea var. bruta SantTscui, 1912, Bull. Soe. Ent. 
France, p. 413 (8); 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 22 (8); 1914, “Voy. 
Alluaud et Jeannel Afr. Orient., Formicide,’ p. 87 (8). 

Cremastogaster castanea soba: rufonigra var. bruta ARNOLD, 1920, Ann. South 
African Mus., XIV, p. 495 (8). 

Type locality: Nava. . 

Natau: Stamford Hill (I. Tragirdh). Brrrisa East Arricx: Naivasha, Rift 

Valley, 1400 m. (Alluaud and Jeannel). Sournern Ruopesia: Springvale (G. 

Arnold). 

6a,. Var. durbanensis (Foret). 

Cremastogaster ferruginea var. durbanensis Foret, 1914, Bull. Soc. Veudoiee Ge. 
Nat., (5) L, p. 234 (8). 

Cremastogaster castanea subsp. tricolor var. durbanensis ARNOLD, 1920, Agu 

South African Mus., XIV, p. 491, fig. 32 (8, 9). 
Type locality: Durban, Nata (G. Arnold). 

6a,. Var. hararica (Foret). 
Cremastogaster ferruginea var. hararica Betis 1894, Mitth. Schweiz. Ent. Ges., 

IX, p. 97 (8). 
Cremastogaster tricolor subsp. ferruginea var. harrarica Santscut, 1912, Bull. Soe. 

Ent. France, p. 413 (8). 
Crematogaster castanea subsp. ferruginea var. harrarica Emery, 1915, Boll. Lab. 

Zool. Gen. Agrar. Portici, X, p. 4 (8). 
Type locality: Harar, southern Apyssinta (Ilg). 

Errrrea: Nefasit (F. Silvestri). 

6as. Var. ulugurensis (Fore). 
Cremastogaster ferruginea var. ulugurensis Forex, 1911, Bull. Soe. Vaudoise Se. 

Nat., (5) XLVII, p. 369 (9). 
Cremastogaster tricolor subsp. ferruginea var. wlugurensis Santscut, 1912, Bull. 

Soc. Ent. France, p. 413 (&) (uluguvensis); 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orient., Formicide,’ p. 86 (§, 2, &). 
Cremastogaster ferruginea var. hararica Mayr, in Sjéstedt, 1907, ‘Exped. Kili- 

mandjaro, Meru, etc.,’ II, 8; p. 15, Pl. 1 (nest). 
Type locality: Uluguru Mts., German East Arrica (Zimmer). 
German East Arrica: Morogoro (Zimmer); Kibonoto, Mt. Kilimanjaro 

(Sjéstedt). Brrrish East Arrica: Nairobi, Kikuyu, 1700 m.; Blue Post Hotel, 

Tchania River, 1520 m. (Alluaud and Jeannel). 

Gas. Var. yambatensis (Foret). 
Cremastogaster ferruginea var. yambatensis Fore, 1913, Ann. Soc, Ent. Belgique, 

LVII, p. 353 (8). 
Type locality: Yambata, BetGian Conco (R. Mayné). 
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t castanea subsp. insidiosa Santscut, 1920, Ann. Soc. Ent. France, 

pene), p- 378 (8). 

* Subep. inversa (Foret). 
re tricolor var. inversa Fore., in Voeltzkow, 1907, ‘Reise in Ost- 

,’ II, p. 81 (8); 1909, Ann. Soc. Ent. Belgique, LIII, p. 53 (8); 1911, Rev. 

‘Crematogaster tricolor var. inversa Emery, 1912, Annuar. Mus. Zool. Univ. 
Napoli, N. S., III, No. 26, p.2(8, 2, @). 
 Crematogaster tricolor subsp. inversa Santscut, 1912, Bull. Soc. Ent. France, 
. 413 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicid,’ p. 86 (8). 
> Type locality: Patta Island, British East Avesca (Voeltzkow). 

a  Beveian Conco: Kondué (Luja). Sournern Ruyopesia: Ciuma (Elena 
d'Aosta). ‘German East Arnica: between Lake Kivu and Victoria Nyanza (Elena 
d'Aosta). Zanzipar: (Deville). Brrrish East Arrica: Kisumu, Kavirondo Bay 
arg Manda Island (Voeltzkow). 

6q. Var. analis (Sanrscui). See p. 152. 
-Cremastogaster flaviventris var. analis Santscui, 1910, Ann. Soc. Ent. France, 

XXVIII (1909), p. 372 (8). Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 433 

ise triciee ealap, inversa var. analis Santscut, 1912, Bull. Soe. Ent. 
ae, p. 413 (8). 
_ Type locality: Brazzaville, Frencu Conco (A. Weiss). 
_ Beratan Conco: Bafwasende to Avakubi (Lang and Chapin); Thysville (J. 

). 
6m. Var. flaviventris (Sanrscui). See p. 152. 

_- Cremastogaster flaviventris Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 370 (8, 9, @). 
_——- Cremastogaster Setdoled oahu: inversa var. flaviventris SANTScHI, 1912, Bull. Soc. 
a Ent. France, p. 413 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ 

4 ee (*)- 
P. ‘Type locality: Sankuru, Bea1an Conco (Luja). 
_  Cegnwrrat Ueanpa: (C. Alluaud). Betaian Congo: Garamba (Lang and 

2 ~ Chapin). 
_ 6d. Subsp. museisapienti# Fore, 1911, Sitzb. Bayer. Akad. Wiss., p. 272 

9,0) 
; Cremastogaster tricolor subsp. museisapientia Sanrscut, 1912, Bull. Soc. Ent. 

— p. 413 (8). 
germ Tropical Africa; exact locality unknown. 

‘ ; 6e. Subsp. rufimembrum (Sanrscut). 
a Cremastogaster tricolor subsp. rufimembrum Sanrscut, 1913, Ann. Soc. Ent. 

a “Belgique, LVIL, p. 431 (8). 
‘Type locality: Khutu Steppe, German East Arnica (K. Schwartze). 

6f. Subsp. rufonigra (Emery). 
q Crematogaster tricolor subsp. rufonigra Emeny, 1895, Ann. Soc. Ent. France, 

_ LXIV, p. 27 (8). 
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Cremastogaster tricolor var. rufonigra Fore, 1907, Ann. Mus. Nat. Hungarici, 
V, p. 22 (8); in Schultze, 1910, ‘Forschungsreise in Sidafrika,’ IV, p. 6 (8). 

Cremastogaster tricolor subsp. rufoniger Santscut, 1912, Bull. Soc. Ent. France, 
p. 413 (8). Foret, 1913, Ann. Soc. Ent. Belgique, LVII, pp. 124 and 352 (8). 
Sanrscuat, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 342 (8). 

Cremastoyaster castanea subsp. rufonigra ARNOLD, 1920, Ann. South African 
Mus., XIV, p. 492 (8, 2, o”). 

Type locality: Hebron, Transvaat (E. Simon). 

TRANSVAAL: Hamman’s Kraal (E. Simon); Pretoria (F. Silvestri). Sourmern 

Ruopesta: common (G. Arnold). German East Arrica: Kibosho (H. Brauns). 

Betaian Conoco: Elisabethville (Leplae). German Sournwest Arrica: (Liibbert). 
Kavanart: Kakir (L. Schultze). 

6f:. Var. busschodtsi (Emery). 
Crematogaster tricolor var. busschodtsi Emery, 1899, Ann. Soc. Ent. Belgique, 

XLIII, p. 487 (8). Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ 
II, 8, p. 80. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 80. 

Crematogaster tricolor subsp. rufoniger var. busscholdsi Sanrscut1, 1912, Bull. 
Soc. Ent. France, p. 413 (8). 

Type locality: Banana, Betaran Conco (Busschodts). 
Britisa East Arrica: Fundu Island, W. Pemba (Voeltzkow). 

6f.. Var. cacodemon (Foret). 
Cremastogaster peringueyi subsp. cacodemon (part) Fore, 1914, Bull. Soe. | 

Vaudoise Sc. Nat., (5) L, p. 234 (8, 2, co). 
Driminetogneler castanea subsp. rufentire var. cacedumon Arnop, 1920, Ann. . 

South African Mus., XIV, p. 494 (§, 2, co). . 
Type locality: Willowmore, Care Province (G. Arnold). 

6fs3. Var. mediorufa (Foret). 
Cremastogaster tricolor var. mediorufa Fore., in Voeltzkow, 1907, ‘Reise in 

Ostafrika,’ II, p. 81, footnote (€, @). Santscur, 1910, Ann. Soc. Ent. France, 
LXXVIII, (1909), p. 372 (8). Forex, 1913, Ann. Soc. Ent. Belgique, LVII, p. 124 

(8, 9 , a). 

Cremastogaster tricolor subsp. rufonigra var. mediorufa Santscut, 1912, Bull. 
Soe. Ent. France, p. 413 (€); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ 

p. 86 (8). 
Cremastogaster castanea subsp. rufonigra var. medio-rufa ARNOLD, 1920, Ann. 

South African Mus., XIV, p. 493 (8, 2, co”), Pl. v1, figs. 77, 77a, and 77b. 

Type locality: Shilouvane, Transvaat (Junod). 
Beio1an Conoco: Bamu Island (A. Weiss). Brirish East Arrica: Tiwi (Allu- 

aud and Jeannel). Cape Province: Aberdeen (H. Brauns). 

6f;. Var. quisquilia Sanrscut, 1916, Ann. Soc. Ent. France, LX XXIV, (1915), 
p. 502 (§). 

Cremastogaster castanea subsp. rufonigra var. quisquilia Arnoup, 1920, Ann. 

South African Mus., XIV, p. 495 (8). 

Type locality: Victoria Falls, Ruopesta (G. Arnold). 

7. Crematogaster censor (Foret). 
Cremastogaster scregalensis subsp. censor Foret, 1910, Ann. Soc. Ent. Belgique, 

LIV, p. 434 (8). 
Type locality: Senegal (@berli). 
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a. Subsp. junodi (Foret). 
a lcaiessier conser subsp. junodi Foret, 1916, Rev. Suisse Zool., XXIV, 
= >. 406 (8). 
3 P. Type locality: Shilouvane, Transvaav (Junod). 

; eh _ §. Crematogaster chiarinii Emery, 1892, Ann. Mus. Civ. Genova, XXXII, 
é p.u7; 1897, ibid., XXXVIII, p. 598; 1899, ibid., XXXIX, p. 500; 1901, Bull. 
= Boe. Ent. Italiana, "XXXII, p. 61. H. Kont, 1909, Natur u. Offenbarung, LV, 

 Cremastogaster chiarinii Emery, 1881, Ann. Mus. Civ. Genova, XVI, pp. 271, fig. 
‘Nee ‘(es and 535. Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 80. WASMANN, 1894, 

____ *Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ p. 120. Foret, 1894, Mitth. Schweiz. 
Ent. Ges., IX, p. 99. Wasmann, 1896, Notes Leyden Mus., XVIII, p. 76. F. Kon, 
___—‘: 1907, Denkschr. Ak. Wiss. Wien, LX XT, p. 282 (8, @ ). Mayr, 1907, Sitzb. Ak. Wiss. 

; Wien, math. naturw. Kl., CXVI, Abt. 1, p. 388; in Sjéstedt, 1907, ‘Exped. Kili- 
_ mandjaro, Meru, etc.,’ Il, 8, p. 16 (8, 2, @). Ssésrepr, 1908, ibid., II, 8, pp. 99 
and 115. Wasmann, 1911, Tijdschr. v. Ent., LIV, p. 201. Ruereowr, 1914, ‘Voy. 
Alluaud et Jeannel Afr. Orient., Formicide,’ p. 85 (8). RercHenspercer, 1915, 

Med. Géteborgs Mus. Zool. Afd., V, p. 35. 
Type locality: Kaka, Schoa, Apyssrnta (Antinori). 

_ Sournern Arapia: Tes (Doria and Beccari); Ras Fartak (O. Simony); Gischin 

(W. Hein). Enrrrrea: Saati (Belli). Somatmanp: Obbia (Bricchetti-Robecchi). 
___ Apyssnv1a: Dimé to Bass Narok (V. Bottego); southern Abyssinia (A. Ilg); Ogaden 
_ (Ruspoli). Aneio-Ecyprian Supan: Khor Attar; Taufikia near Fashoda (F. 
Werner). British East Arnica: Lusinga Island, Victoria Nyanza (C. Alluaud). 
_ German East Arnica: Kibonoto, Mt. Kilimandjaro; Ngare na Nyuki R., Mt. 

Meru (Sjéstedt). 
 &. Var. ethiops (Foret). 

Cremastogaster chiarinii var. xthiops Fore., 1907, Rev. d’Ent. Caen, XXVI, 
p. 142, footnote (8). 

_ Type locality: SomaxiLanp (Keller). 
&. Var. affabilis (Foret). 

Cremastogaster chiarinii var. affabilis Fore., 1907, Rev. d’Ent. Caen, X XVI, 
—~p. 142 (8). 

Type locality: Daouele Region, Somatianp (de Rothschild). 
Anysstnta: Harar (Ilg). . 

8. Var. cincta Emery, 1896, Ann. Mus. Civ. Genova, XXXVII, p. 157 (8); 
1897, ibid., XX XVIII, p. 598 (2); 1899, ibid., XX XTX, p. 500. 

chiarinii Fore., 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 353 
(8, 2, &) (nec Emery). Wasmann, ibid., p. 355. 

Crematogaster chiarinii Foret, 1892, Zool. Anzeiger, XV, p. 140 (8, 9, <). 
Kew.rr, ibid., p. 139. (nec Emery). 

Cremastogaster chiarinii var. cincla Forex, 1907, Rev. d'Fint. Caen, X XVI, p. 
142, footnote. 

Type locality: Lugh, Somauianp (V. Bottego). 

Apyssinta: near the Webi River (C. Keller); Ganale; Ogaden; Hauacio; 
Leboi (Ruspoli). 
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8. Var. v-nigrum (Foret). 

Cremastogaster chiarinii var. v-nigrum Forer, 1910, Ann. Soc. Ent. Belgique, 

LIV, p. 434 (9). 
Type locality: Conco. 

8a. Subsp. sellula Sanrscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 431 (8). 
Type locality: Khutu Steppe, German East Arrica (K. Schwartze). 

8b. Subsp. subsulcata Santscui, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
432 (9). 

Cremastogaster chiarini Karawatew, 1911, Rev. Russe Ent., XI, p. 7 (8). 
Type locality: Khartum, AncLo-EcyptTian Supan (Karawaiew). 

8c. Subsp. tediosa (Foret) Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, 
X, p. 12. 

Cremastogaster tediosa Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 98 (8). 
Type locality: Southern Apysstnta (Ig). 

Krrrrea: Gomod, Saati (Belli); Algota (A. Fiori). 

9. Crematogaster cicatriculosa (Roar). 

Cremastogaster cicatriculosa RocERr, 1863, Berlin. Ent. Zeitschr., VII, p. 207 (8); 
1863, ‘Verzeich. Formicid.,’ p. 37. Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, 
p. 901 (2). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 80. 

Type locality: South Africa. 
Srerra Leone. 

10. Crematogaster constructor Burry, 1895, Ann. Soc. Ent. France, 
LXIV, p. 29 (8), Pl. 1, figs. 12, 13. 

Cremastogaster constructor Emery, in = 1895, Ann. Naturh. Hofmus. Wien, 
X, p. 135, footnote, fig. 3 (8). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 
487 and 535, fig. 49 (8). 

Type locality: Hamman’s Kraal, TRANsvAAL (E. Simon). 

10;. Var. kirbyi (Mayr). 

Cremastogaster constructor var. kirbyi Mayr, 1895, Ann. Naturh. Hofmus. Wien, 
X, pp. 135 and 137 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 535 (8). 

Type locality: South Africa. 

11. Crematogaster excisa (Mayr) H. Kont, 1909, Natur u. Offenbarung, 
LV, pp. 109 and 167. See p. 153. 

Cremastogaster excisa Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 139 (8). 
Santscui, 1912, Bull. Soc. Ent. France, p. 413 (8). Arnon, 1920, Ann. South 
African Mus., XIV, p. 501 (§). 

Type locality: Loango, French Conao (H. Brauns). 

Srerra Leone. Betctan Conco: Zambi; Thysville (J. Bequaert); Faradje; 
near Lie (Lang and Chapin). 

lla. Subsp. andrei (Foret). See p. 153. 
Cremastogaster excisa subsp. andrei Foret, 1911, Rev. Zool. Afr., 1, p. 277 (§; 

according to Arnold in litt., with 11-jointed antennz). 

Cremastogaster impressa subsp. andrei San'rscui, 1912, Bull. Soc. Ent. France, 
p. 412 (8). 

Type locality: Congo da Lemba, BeLG1an Conao (R. Mayné). 
Betatan Congo: Oso River; Sitaweza between Walikale and Lubutu 

(J. Bequaert). 
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b. _ Subsp. cavinota (Srirz). 
n excisa subsp. cavinota Strrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 

xp 1910-11,’ I, p. 385, fig. 5 (8). 
gg between Fort dé Possel and Fort Cranpel, Frence Conco 

ng: culedtis Sawracm, 1910, Ann. Soe. Ent. France, LX XIX, p. 353 

RE L, 1913, Rev. Zool. Afr., Il, p. 324 (8). Sanrscut, 1914, Boll. Lab. Zool. 
ar. Portici, VIII, p. 346 (8). 
stogaste seocstanines calestis Forei, 1915, Bull. Soe. Vaudoise Se. Nat., 

ylocality: CasAMANCE (Claveau). ‘ , 
aan Conco: Kondué (Laja). Frenen Guinea: Camayenne (F. Sil- 

_ Var. dirce (Foret). 
ogaster excisa subsp. celestis var. dirce Forni, 1915, Bull. Soc. Vaudoise 
) L, P- 342 (8). 

pe : St. Gabriel, Betcran Conco (Kohl). 
d SSitep. impress (Emery) Santscut in Litt. 
ematogaste impressa Emery, 1899, Ann. Soc. Ent. a XLII, p. 486. 

i =r Akad. Wiss., p. 270 (8 ). Santscur, 1912, Bull. Soc. Ent. France, 
412 (8). Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 353 (8); 1916, Rev. 

Zool, XXIV, p. 408 (8, 9, 3). 

<p Ivory Si Biiies tiiceihouns). Bucotan Colap: Lawet Congo Golos) ; 
ra (Kohl); Stanleyville (Kohl); Isangi (Laurent); Congo da Lemba (R. 

a Faseeat Conan: Brazzaville (A. Weiss). Care Province: Algoa Bay (H. 

ds. Var. aglea Sanrscui. See p. 153 (8). 
Type locality: Dimbroko, Ivory Coast (Le Moult). 
lds. ‘Var. euphrosyne Santscui. See p. 153 (8). 
Type locality: meee pong pabiapeary amar eps <0 

. See p. 154. 
impressa var. sapora Foret, 1916, Rev. Suisse Zool., XXIV, p. 

i , ?). 
‘Type locality: Bevatan Conco (Kobl). 

_ Betotan Conoco: Yakuluku (Lang and Chapin). 
fit ao Subsp. lacustris (Sanrscnt). 
‘G excisa cee page stone ery 1914, ‘Voy. Alluaud et Jeannel 
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11f. Sabin. maynei (Foret). 

Cremastogaster impressa subsp. maynei Forex, 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 352 (8). 

Type locality: Congo da Lemba, Beician Conco (R. Mayné). 
12. Crematogaster foraminiceps (Sanrscu!). 

Cremastogaster foraminiceps SANTScHI, 1912, Bull. Soc. Ent. rie 9e. p. 4128) 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 89 (8, 9, ¢). 
FRAY, 1913, ibid., Pselaphide, p. 55, fig. (nests without destripiioa). 

Type locality: Nairobi, Kikuyu, 1700 m., Brrrisn East Arrica (Alluaud and 
Jeannel). 

British East Arrica: River Burgurett, Mt. Kenia, 2200 m.; Mt. spataeh 2400 
m.; River Amboni, 1800 m.; Voi (Alluaud and Jeannel). 

12a. Subsp. nigrans (Posen): 

Cremastogaster foraminiceps subsp. nigrans Forex, 1915, Bull. Soc. Vaudoise Se. 
Nat., (5) L, p. 338 (8, 2). 

‘Type locality: St. Gabriel, BetG1an Conao (Kohl). 

12b. Subsp. staitchi (Fore). 
Cremastogaster foraminiceps subsp. staitchi Forer, 1915, Bull. Soc. Vaudoise Se. 

Nat., (5) L, p. 339 (8, 9). 
Type locality: Lumaliza, Betc1an Congo (Kohl). 

13. Crematogaster gallicola (Foret). 

Cremastogaster gallicola Fore., 1894, Mitth. Schweiz. Ent. Ges., IX, p. 95 (8). 
ARNOLD, 1920, Ann. South African Mus., XIV, pp. 487 and 531, fig. 47 (8, 9). 

Type locality: Drtagoa (Liengme). : 

SovurHEerN Ruopesta: Somabula (G. Arnold). 

13,. Var. rauana (Foret). 

Cremastogaster gallicola var. rauana Foret, 1907, Ann. Mus. Nat. Heneatid: 

V, p. 22 (8). 
Type locality: Moschi near the Rau River, Arushi-chini, German East Arrica 

(Katona). 

13a. Subsp. latro (Foret). 

Cremastogaster gallicola subsp. latro Forex, in Schultze, 1910, ‘Forschungsreise 
in Siidafrika,’ IV, p. 6 (8). ARrnoxp, 1920, Ann, South African Mus., XIV, p. 533 
(8). 

Type locality: between Kgokong and Kang, BecuuanaLanp (L, Schultze). 
13b. Subsp. spuria (Foret). 

Cremastogaster gallicola subsp. spuria Fore, 1913, Rev. Zool. en II, p. 323 

(8). Bequaert, ibid., p. 425. 
Type locality: Elisabethville, BeLcran Conco (J. Bequaert). 

14. Crematogaster gersteckeri (Datta Torre). 

Cremastogaster cephalotes GersT®CKER, 1871, Arch, f. Naturg., XX XVII, 1, p. 

356 (8, 2) (nec F. Smith); 1873, in ‘v. d. Decken’s Reisen in Ostafrika, 
Gliederthiere,’ p. 358 (8, 2 ). 

Crematogaster cephalotes KELLER, 1892, Zool. Anzeiger, XV, p. 137. H. Kont, 

1909, Natur u. Offenbarung, LV, p. 152. 

- Cremastogaster gerseeckers Datia Torre, 1892, Wien. Ent. Zeitg., XI, March, 

p. 90; 1893, ‘Cat. Hym.,’ VII, p. 82. 

. 
d 
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eiidiicken Foam. 1892, Zool. Anzeiger, XV, April, p. 141. 

9, ‘Il Ruwenzori, Parte Scientif.,’ I, p. 214 (8, 9). 
er gerstdckeri Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 137 

_, Escenas IV, Petree 

natogas' pedetieg! ( (Foret). 
aster foraminiceps subsp. godefreyi Fore, 1914, Bull. Soc. Vaudoise 

). 237 (8). 
 oulcania subsp. godefreyi Fore, 1916, Rev. Suisse Zool., XXIV, 

. y nausilled subsp. carininotum Santrscui, 1917, Ann. Soc. Ent. 
’ st), pp. 279 and 280 (8). 

r sjestedti subsp. godefreyi Sanrscut, 1918, Bull. Soc. Ent. France, 

aster godfreyi ARNOLD, 1920, Ann. South African Mus., XIV, p. 503, 

er neuvillei subsp. carininotum ARNOLD, 1920, Ann. South African 

:: King William’s Town, Care Province (R. Godfrey). 
L Spaiawaye (G. Arnold). ~ 
r. arnoldi (Foret). 
aster arnoldi Fore, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 238 (8). 

mastogaster godfreyi var. arnoldi AnNoup, 1920, Ann. South African Mus., 

‘504, fig. 38 (8). 
m locality: Durban, Narat (Marley). 

gutenbergi Santscu, 1913, Ann. Soc. Ent. Belgique, 

Crematogaster impressiceps (Marx). See p. 154. 
impressiceps Mayr, 1902, Verh. Zool. Bot. Ges. Wien, LII, p. 

e locality: Fernanvo Po (R. Buchholz). 
_ CamERroon: Abo (R. Buchholz). Bretcian Conco: Panga; Faradje (Lang and 

18 “Ver, trontalis Suxrecut. See p. 154 (8). . 
or ‘Type locality: Malela, Beiatan Conco (Lang and Chapin). 

. Bexatan Conco: Kunga near Malela (Lang, Chepin- end 4, Bequaert). 
Var. longiscapa (Srirz). 

i impressiceps var. longiscapa Srvrz, 1916, Ergebn. Zweit. Deutsch. 

atr. Afr. Exp. 1910-11,’ I, p. 384 (8), Pl. xx (nest). 
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18;. Var. lujana (Foret). 
Cremastogaster impressiceps var. lujana Foret, 1915, Bull. Soc. Vaudoise Se. 

Nat., (5) L, p. 340 (8). 
Type locality: Kondué, Bercian Conco (Luja). 

19. Crematogaster inconspicua (Mayr). 

Cremastogaster inconspicua Mayr, 1896, Ent. Tidskr., XVII, p. 246 (8, 9). 
Avrivituivs, ibid., p. 253, Pl. rv, fig. 1 (nest). Ssterapr, 1904, I Vistafrikas Urs- 
kogar, p. 504, fig. 1 (nest). 

Type locality: Cameroon (Sjéstedt). 

19a. Subsp. incorrecta Sanrscur, 1917, Ann. Soc. Ent. France, LXXXV’ 

(1916), p. 280 (8). 
Type locality: Gaboon, Frencu Coneo (F. Faure). 
20. Crematogaster inermis (Mayr). 

Cremastogaster inermis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 766 (§); 
1895, Ann. Naturh. Hofmus. Wien, X, p. 137 (8). Karawarew, 1911, Rev. Russe 
Ent., XI, p. 8 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 487 (8). 

Type locality: Sinai Peninsula (v. Frauenfeld). ‘ 

ANGLO-EGypTIAN Supan: Port Sudan (Karawaiew). 

20a. Subsp. delagoensis (Foret). 
Cremastogaster inermis subsp. delagoensis Fore., 1894, Mitth. Schweis. Ent. 

Ges., IX, p.99(€). ARNoxp, 1920, Ann. South African Mus., XIV, p. 539, fig. 51 (€). 
Type locality: Detacoa (Liengme). 
21. Crematogaster melanogaster (Emery). 

Cremastogaster arborea Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 900 (8, 
Q), Pl. xx, fig. 10; 1886, ibid., XXXVI, p. 360; 1896, Ent. Tidskr., XVII, p. 248, 
footnote (8). ARNoLp, 1920, Aun: South Afcionn Mus., XIV, p. 507 (8). (nee C. 
arborea F. Smith, teste Mayr and Arnold). 

Crematogaster arborea subsp. melanogaster Emery, 1895, Ann. Soc. Ent. France, 
LXIV, p. 29 (8, 2). 

Cremastogaster arborea subsp. melanogaster Forex, in Schultze, 1910, ‘ Forschungs- 

reise in Siidafrika,’ IV, p. 7 (8, 2); 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 234 

(8). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 486 and 508, fig. 39 (8, 2). 
Type locality: Port Natal, NaTaL (Goeinsine). 
Carre Province: De Aar (E. Simon); Conway (Hewitt); Willowmore (H. 

Brauns); Little Namaland (L. Péringuey) ; "Kamaggas (L. Schultze). 
22. Crematogaster menileki (ForeL) Emery, 1899, Ann. Mus. Civ. Genova, ? 

XXXIX, p. 500. 
Cremastogaster menilekii Foret, 1894, Mitth. Schweis. Ent. Ges. TX, parte). 4 
Cremastogaster menileki SAnrscut, 1912, Bull. Soc. Ent. France, p. 412 (8). 
Type locality: Schoa, southern Apyssrnta (Ilg). 

Apysstn1A: Buditu to Dimé (V. Bottego). 

22a. Subsp. occidentalis (Mayr). 
Cremastogaster menileki subsp. occidentalis Mayr, 1902, Verh. Zool. Bot. Ges. 

Wien, LII, p. 293 (8). Sanrscut, 1912, Bull. Soc. Ent. France, p. 412 (8). 
Crematogaster meneliki subsp. occidentalis Sanrscut, 1915, Ann. Soc. Ent. France, 

LXXXIV, p. 252 (8). 
Type locality: Fernanvo Po (R. Buchholz). 
Gop Coast. Danomey: Kouande (Desanti). 
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VI . (1000), p. 373 (§, ). 
Cre menileki subsp. occidentalis var. brazzai Santscui, 1912, Bull. 

: Sec Bn Fate 412 (§). 

‘es _ Type locality: Malela, Beta1an Conco (Lang and Chapin). 
, 22). Var. pluton (Santscut). 

——- Crematogaster meneliki subsp. proserpina var. pluton Santscut, 1919, Rev. Zool. 
oy VUL, p. 87 (8). 2 
aa "Type locality: Zambi, BetGtan Conao (J. Bequaert). 

| 22c. Subsp. satan (Foret). 
oo =. menileki subsp. satan Forex, 1916, Rev. Suisse Zool., XXIV, p. 

407 ( y 
“ss eee ali: Be.otan Conco (Kohl). 

- 22. Var. satanula (Fore). 
i Ti scheaster menilehé eubep. satan var. satanula Fore, 1916, Rev. Suisse Zool., 
; pee (8). 
Type locality: St. Gabriel, Bercran Conco (Kohl). 

«23. «<Crematogaster mimose# (Santscui). 
__—- Cremastogaster mimose Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
_ Formicide,’ p. 87, fig. 11 (&). 
‘Type locality: Mt. Kenia, 2000 m., British East Arnica (C. Alluaud). 

24. Crematogaster misella (ArNo.p). 
= - Cremastogaster gallicola subsp. sjéstedti Forex, 1914, Bull. Soc. Vaudoise Se. Nat., 

© L, p. 237 (8) (nec Mayr). 
___ Cremastogaster misella ARNOLD, 1920, Ann. South African Mus., XIV, p. 513, 

| fe. 40a (€). 
a. Bulawayo, Ruopesta (G. Arnold). 

Crematogaster monticola (ArNovp). 
a err monticola AnNoup, 1920, Ann. South African Mus., XIV, p. 517, 

fig. 40b (9). 
Type locality: Mountains of Nata (Haviland). 
—s« 96. += Crematogaster neuvillei (Foret) Santscut, 1917, Ann. Soc. Ent. France, 

LXXXV, (1916), p. 279 (9). 
_—s« Cremastogaster neuvillei Fore., 1907, Rev. d’'Ent. Caen, XXVI, p. 140 (9). 
_ Sanvscur, 1912, Bull. Soc. Ent. France, p. 413 (8). Anrnotp, 1920, Ann. South 
African Mus., XIV, p. 497 (9). 

4 Type locality: Uomber, southern Apyssrinta (de Rothschild). 

26a. Subsp. cooperi (Foret) Santrscut, 1917, Ann, Soc. Ent. France, LXXXV, 

(1916), p. 280 (&). 
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Cremastogaster neuvillei subsp. cooperi Fore, 1914, Bull. Soc. Vaudoise Se. 
Nat., (5) L, p. 233 (9). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 488 and 
497, fig. 33 (8, 2), Pl. v1, figs. 76 and 76a. 

Type locality: Durban, Nata (C. B. Cooper). . 
26a,. Var. ingravis (Fore.) Sanrscut, 1917, Ann. Soc. Ent. France, LXXXV, 

(1916), p. 280 (8). 
Cremastogaster neuvillei subsp. cooperi var. ingravis Fore, 1915, Bull. Soc. Vau- 

doise Se. Nat., (5) L, p. 341 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 
498 (§). 

Type locality: Durban, Navan (C. B. Cooper). 

27. Crematogaster nigriceps Emery, 1897, Ann. Mus. Civ. Genova, 
XXXVIII, p. 600, fig. (8). 

Type locality: Banas, SomaLiLanp (Ruspoli). 

AsyssiniA: Hauacio (Ruspoli). 

27a. Subsp. prelli (Foret). 

Cremastogaster nigriceps subsp. prelli Forex, 1911, Bull. Soc. Vaudoise Se. Nat., 
(5) XLVII, p. 368 (8). Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 98 (§). 

Type locality: Kahe Steppe, German East Arnica (H. Prell). 

Uacanpa: Unyoro Province, region of Lake Albert (C. Alluaud). 

28. Crematogaster nigronitens Sanrscui, 1917, Ann. Soc. Ent. France, 
LXXXV, (1916), p. 281 (§). 

Cremastogaster nigronitens ARNOLD, 1920, Ann. South African Mus., XIV, pp. 
486 and 541, fig. 53 (8). 

Type locality: Matoppo Hills, Sournern Ruopesia (G. Arnold). 
29. Crematogaster ochraceiventris (Srivz). 

Cremastogaster ochraceiventris Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 
Afr. Exp. 1910-11,’ I, p. 391, fig. 8 (8). 

Type locality: Fort Crampel, Frencu Conco (Schubotz). 
30. Crematogaster opaciceps (Mayr). 

Cremastogaster opaciceps Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 12 
(8), Pl. 1, fig. 1; Pl. u, fig. 3 (nest), Arnoxp, 1920, Ann. South Afriean Mus., XTV, 
p. 514 (8). 

Type locality: Port Elizabeth, Carpe Province (H. Brauns). 

30;. Var. clepens (Foret). 

Cremastogaster opaciceps var. clepens Foret, 1913, Ann. Soc. Ent. Belgique, LVII, 

pes locality: Congo da Lemba, Beitaran Conao (R. Mayné). 
30a. Subsp. defleta (Foret). 

Cremastogaster opaciceps subsp. defleta Foret, 1910, Ann. Soc. Ent. Belgique, 

LIV, p. 434 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 515 (8). 
Type locality: Transvaat (C. Keller). 

31. Crematogaster orobia Sanrscui, 1919, Bull. Soc. Vaudoise Se. Nat., 
(5) LII, p. 343 (8). 

Type locality: Matroosberg, 4500 ft., Carpe Province (R. W. Tucker). 
32. Crematogaster peringueyi Emery, 1895, Ann. Soc. Ent. France, LXIII, 

p. 27 (§, 9, @), Pl. u, figs. 16and17. Rarrray, 1910, Ann. South African Mus., 
V, 8, pp. 422 and 423. 
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logaster peringueyi WASMANN, 1897, Wien. Ent. Zeitg., XVI, p. 201; 

d , XVII, p. 97; 1899, Deutsch. Ent. Zeitschr., p. 170. Mayr, 1901, Ann. 

, Hofmus. Wien, XVI, p. 14, Pl. u, fig. 4 (nest). Foren, in Schultze, 1910, 
gsreise in Siidafrika,’ IV, p. 7 (8, 2, co); 1913, Deutsch. Ent. Zeitschr., 

213 (8). Arnotp, 1920, Ann. South Aivieste Mus., XIV, p. 509 (8, 2, ), 
83. 

ne locality: Cape Town, Care Province (E. Simon; L. Péringuey). 
“2 Province: Port Elizabeth (H. Brauns); Port Alfred (Hewitt); Port 

; Steinkopf (L. Schultze); Pirie Forest (G. Rogers). 
21. Ever angustior (ARNOLD). 

r peringueyi subsp. cacodemon (part) Forex, 1914, Bull. Soc. Vau- 

Nat, (5) Ly p 234 (8, 9, @). 
peringueyi var. angustior ARNOLD, 1920, Ann. South African Mus., 

“510, fig. 40 (8, 9,c). 
pe locality: Durban, Navan (C. B. Cooper). 
. Var. cacochyma (Foret). 
7 peringueyi subsp. cacochyma Foret, 1914, Bull. Soc. Vaudoise 

eas ?). 
peringueyt var. cacochyma ARNOLD, 1920, Ann. South African Mus., 

p locality: seh gives: probably Care Province. 
. Var. gedeon (Foret). 

peringueyi subsp. cacodemon var. gedeon Fore, 1915, Bull. Soc. 

e Se. Nat., (5) L, p. 341 (8). 
peringueyi var. gedeon ARNOLD, 1920, Ann. South African Mus., 

we locality: Pietermaritzburg, Natau (R. Bayer). 

ATAL: New Hanover Rail. (C. B. Hardenburg). 

fis. (8). 
a locality: Webi, Apyssinia se 

: Pies touliy: Faf, Anyssmta (Cc, Keller). 
_ Apyssinta: Webi River (C. Keller). 

4. Var. atriscapis (Fore). 
; : ster ruspolii var. atriscapis Foren, 1915, Bull. Soc, Vaudoise Sc. Nat., 

(5) L, p. 338 ($); 1916, Rev. Suisse Zool., XXIV, p. 405 (8). 
_ Type locality: St. Gabriel, Beraun Coneo (Kohl). 

35. Crematogaster schultzei (Foret). 
— schultzei Foret, in Schultze, 1910, ‘ Forschungsreise in Sidafrika,’ 

IV, p. 6 (8, 2). Annowp, 1920, Ann. South African Mus., XIV, pp. 486 and 519, 
fig. 41 (8, 2). 

Type locality: Steinkopf, Care Province (L. Schultze). 
Care Province: Kamaggas; Prince of Wales Bay (L. Schultze). 
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36. Crematogaster sewellii (Foret). See p. 1023. 
36a. Subsp. acis (Foret). 

Cremastogaster sewellii subsp. acis Foret, 1913, Ann. Soc. Ent. Belgique, LVH, 
p. 353 (8). 

Type locality: Congo da Lemba, Beiaian Conco (R. Mayné). 
36b. Subsp. marnoi (Mayr). flee b. 1024. 

Cremastogaster sewellei var. marnoi Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, 
p. 138 (8); 1907, Sitzb. Ak. Wiss. Wien, math. naturw. Kl., CXVI, Abt. 1, p. 388. 

Cremastogaster swelli subsp. marnoi Santscui, 1910, Ann. Soe. Ent. France, 
LXXVIII, (1909), p. 376 (8). 

Type locality: Sudan (E. Marno). 

Frencu Conco: Gomba (A. Weiss). ANGLO-Ecyprian SupAN: Mongalla (PF. 
Werner). 

37. Crematogaster sjéstedti (Mayr). 

Cremastogaster sjéstedti Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, 

ete.’ II, 8, p. 17 (€). Ssésrept, 1908, ibid., II, 8, p. 116. Sanrscut, 1918, Bull. 
Soc. Ent. France, p. 184. 

Cremastogaster gallicola subsp. sjéstedti Fore., 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 124. Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ 
p. 94 (8). 

Type locality: Usambara, near Tanda, German East Arrica (Sjéstedt). 
German East Arnica: New Moschi, Mt. > angen: 800 m. (Alluaud and 

Jeannel). 

37,. Var. maledicta (Foret). 

Cremastogaster excisa var. maledicta Forex, 1914, Bull. Soc. Vaudoise Se. Nat., 
(5) L, p. 236 (8, 9). Arnoxp, 1920, Ann. South African Mus., XIV, p. 502, fig. 
36 (8, 9). 

Cremastogaster sjestedti var. maledita Santscut, 1920, Ann. Soc. Ent. ‘Belgique, 
LX, p. 15. 

Type locality: Bulawayo, Ruopgstia (G, Arnold). 
372. Var. pulla (Santscui). 

Cremastogaster gallicola subsp. sjéstedti var. pulla Sanrscut, 1914, ‘Voy. Alluaud 
et Jeannel Afr. Orient., Formicide,’ p. 94 (8). 

Type locality: Mbuyuni, Pori, 1110 m., British East Arrica (Alluaud and 
Jeannel). 

British East Arrica: Taveta, 750 m. (Alluaud and Jeannel). 
37,. Var. rufescens (Sanrscui). 

Crematogaster sjestedti subsp. bulawayensis var. rufescens Santscut, 1919, 
Rey. Zool. Afr., VI, p. 236 (8). 

Type locality: Nata (Haviland). 
37a. Subsp. kohliella (Foret). 
Cremastogaster excisa subsp. andrei var. kohliella Fore., 1916, Rev. Suisse Zool., 

XXIV, p. 409 (8). 
Cremastogaster sjéstedti subsp. kohliella Santscut, 1918, Bull. Soc. Ent. France, 

p. 185. 

Type locality: St. Gabriel, Beua1an Conao (Kohl). 
38. Crematogaster solers (Foret). 
Cremastogaster solers Fore, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 

IV, p. 7 (§). Arnowp, 1920, Ann. South African Mus., XIV, p. 516 (8). 



Sanrscu, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, asto stigmata 

santa 15 a). 
ty: Olokemeji, Nicerta (F. Silvestri). 

vulcania SantTscui, 1912, Bull. Soc. Ent. France, p. 413 (8); 

. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 94, fig. 13 (8, 9, @). 
ee Reies Cates Furnickin pp. 5, 11, 13, 17, 18, 23, and 25. 

- er werneri Mayr, 1907, Sitzb. Ak. Wiss. Wien, math. naturw. K1., 

VI, A + p- 388 (2) 
Ty : Gondokoro, Ucanpa (F. Werner). 

i aataiin Gamiece, 1915, Ann. Soc. Ent. France, LX XXIV, p. 253. 
er cacozela Santscut, 1914, Boll. Lab. Zool. Gen. Agrar., VIII, p. 

locality: Camayenne, Frencu Guinea (F. Silvestri). 
Var. pasithes Savrscur, 1915, Ann. Soc. Ent. France, LX XXIV, p. 253 

typ Jocality: Lower Danomey (Desanti). 

Subgenus 2. Sphzrocrema SANTSCHI 

ter subg. Sphzrocrema SANTSCHI, 1918, Bull. Soc. Ent. France, p. 182. 
notype: Cremastogaster kneri Mayr, 1862. 

ay ‘Crematogaster (Sphezrocrema) bequaerti (Foret). 
Cremastogaster bequaerti Forex, 1913, Rev. Zool. Afr., II, p. 319 (8, 2). Be- 
crt, ibid., p. 425. Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

x,’ Hp. 98, ba 12a (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

: eiaelaghee Hatrene. See p. 155 (8). 
. tea: Yakuluku, Betatan Conoco (Lang and Chapin). 
_ 42, Var. gerardi Sanrscnt, 1915, Ann. Soc. Ent. France, LXXXIV, p. 252 

Type locality: Kataki, Beiaian Conoco (Gérard). 
42,. Var. mutabilis (Sanrscui). 
Cremastogaster bequaerti var. mutabilis Santscut, 1914, ‘Voy. Alluaud et Jeannel 

__—~—s 42a.“ Subsp. ludia (Fore). 
ss Cremastogaster bequaerti subsp. ludia Foren, 1918; Rev.’ Zool. Afr., I, p. 321 (8). 
gg - Type locality: Lake Kabwe, Betotan Conco (J. Bequaert). 



a *s, oe 

éi 

846 Bulletin American Museum of Natural History (Vol. XLV 

43. Crematogaster (Sphsrocrems) chlorotica Emery. 

Crematogaster chlorotica Emery, 1899, Ann. Soc. Ent. Belgique, XLII, p p. 483 

(8, @). 
Cremastogaster chlorotica Santscut, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 374 (8). Foren, 1913, Rev. Suisse Zool., XX, p. 669 (8). 
Cremastogaster (Sphzrocrema) chlorotica Sasrsucet, 1918, Bull. Soe. Ent. France, 

p. 182. 
Type locality: Cameroon (Conradt). 

Srerra Leone. Cameroon: Johann-Albrechtshéhe (Conradt). Frencu 
Conco: Brazzaville (A. Weiss). “sm 

44. Crematogaster (Spherocrema) concava Emery. See p. 155. 

Crematogaster concava Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 480 
(§; nec 9). 

Cremastogaster concava SANTscui, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 
p. 375 (8, 29, @). Foren, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 3388 (8); 1916, 
Rev. Suisse Zool., XXIV, p. 404 (8, 2, o). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. 

Zentr. Afr. Exp. 1910-11,’ I, p. 384 (8). 
Cremastogaster (Sphzrocrema) concava SANTSCHI, 1918, Bull. Soe. iat) France, 

p. 182. 
Type locality: Popokabaka, Beta1an Coneo. 

CAMEROON, FRENCH Conco: Brazzaville (A. Weiss); Fort de Possel to Fort 

Crampel (Schubotz). Betaian Conco: St. Gabriel (Kohl); Lukolela to Basoko; 
Stanleyville; Akenge (Lang and Chapin). 

45. Crematogaster (Spherocrema) gambiensis (Ean. AnprR&). 

Cremastogaster gambiensis Ern. ANDRE, 1889, Rev. d’Ent. Caen, VIII, p. 228 (§). 
Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 82. Mayr, 1895, Ann. Naturh. Hofmus. 
Wien, X, p. 137; 1907, Sitzb. Ak. Wiss. Wien, math, naturw, Kl., CXVI, Abt. 1, 

p. 387. Foret, 1913, Rev. Zool. Afr., I, p. 324 (8, 9). Sanrsent, 1914, Boll. Lab. 

Zool. Gen. Agrar. Portici, VIII, p. 346 (8). Arnoxp, 1920, Ann. South African Mus., 
XIV, p. 529 (8). 

Cremastogaster gambiensis var. longiruga Forev, 1907, Rev. d’Ent. Caen, XXVI, 

p. 140 (8, 9, @). 
Type locality: Gamera (Mocquerys). 

Frencu Guinea: Konakry (F. Silvestri). Sterra Leone: Samlia Falls, River 
N’Gamie. Gotp Coast. Stave Coast. Betatan Congo: Kwesi to Kilo (Bayer). 
Ana Lo-Ecyptian Supan: Mongalla (F. Werner). Ucanpa: Gondokoro (F. Werner). 

British East Arrica: Rendilé, Mt. Karoli; Mt. Nyiro (de Rothschild). 

45,. Var. krantziana (Foret). 

Cremastogaster gambiensis var. krantziana Fore, 1914, Bull. Soc. Vaudoise Se. 
Nat., (5) L, p. 234 (8, &). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 487 

and 530 (8, 9. oa). 

Type locality: Krantz Kloof near Durban, Nata (Marley). 

45,. Var. transversiruga (SanTscui). 
Cremastogaster gambiensis var. transversiruga Santscui, 1914, Boll. Lab. Zool. 

Gen. Agrar. Portici, VIII, p. 346 (8). 
Type locality: Lado, Redjaf, ANcLo-Ecyprian Supan (Reichensperger). 

46. Crematogaster (Sphzrocrema) kneri (Mayr). 

Cremastogaster kneri Mayr, 1862, Verh. Zool. Bot, Ges. Wien, XII, p. 764 (8); 
1863, ibid., XIII, p. 404. Roger, 1863, ‘Verzeich. Formicid.,’ p. 36. Datia Torre, 
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fa “1893, ‘Cat. Hym.,’ VII, p. 82. Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 433 
(8, 2, &); 1913, ibid., LVII, p. 125 (8, 2). Arnoxp, 1920, Ann. South African 

Mus, XIV, pp. 487 and 525, fig. 45 (8, 2). 
pty ster kneri Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, p. 598 

te (8); 1899, Ann. Soc. Ent. Belgique, XLIII, p. 483. 
_ Cremastogaster (Sphxrocrema) kneri Santscui, 1918, Bull. Soc. Ent. France, 

___-—s- ‘Type locality: Akwapim Mts., Gop Coast. 

_ ~—sAsstnza: Ganale (Ruspoli). Oranare Free Stare: Bothaville (H. Brauns). 

Nara: (Haviland). Brtotan Conco: (Seeldrayers). 
ss 46.“ Var. amita (Foret). 
_—s« Gremastogaster kneri var. amita Fore, 1913, Ann. Soc. Ent. Belgique, LVII, 

__— «ip. 125 (8). = Arwoxp, 1920, Ann. South African Mus., XIV, pp. 487 and 527 (8), 

‘Type locality: Bulawayo, Ruovesta (G. Arnold). 
46. Var. matabele (ArNoLp). 

ss Cremastogaster kneri var. matabele ARNOLD, 1920, Ann. South African Mus., XIV, 
___- pp. 487 and 528, fig. 46 (8). 
: Type locality: Hillside, Bulawayo, Ruopesta (G. Arnold). 
_-—~—“‘« 46S. Susp. hotttenttota Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 

482 (8). 
_ Crematogaster kneri Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 27 (8) (nec 

Mayr). 
_  ~——s Cremastogaster kneri subsp. hottentota Forex, 1913, Ann. Soc. Ent. Belgique, LVII, 
sp. 125 (8). Arnoxp, 1920, Ann. South African Mus., XIV, pp. 487 and 528 (8). 

: ‘Type locality: Vrijburg, Care Province (E. Simon). 

_ Sournern Ruopesta: Bedza, Matoppo Hills; Springvale; Sipapoma (G. Arnold). 
‘Onanas Free Srate: Bloemfontein (E. Simon). 

_ 47. Crematogaster (Spherocrema) libengensis (Sritz). 

_ Cremastogaster libengensis Stitz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. 

Exp. 1910-11,’ I, p. 389, fig. 7 (8). 
Type locality: Libenge, Beta1an Conco (Schubotz). 
48. Crematogaster (Sphzrocrema) luctans (Foret). 
Cremastogaster luctans Fore., 1907, Ann. Mus. Nat. Hungarici, V, p. 22 (8, ° ). 

Crematogaster luctans Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 12. 

Cremastogaster (Sphxrocrema) luctans Sanrscut, 1918, Bull. Soe. Ent. France, 

-p. 182. 
Type locality: Mto-ya-Kifaru, German East Arnica (Katona). 

Errrrea: Nefasit (F. Silvestri). 
49. Crematogaster (Spherocrema) nigeriensis (Sanrscui). 
Cremastogaster nigeriensis Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 346, fig. 16 (9). 
Cremastogaster (Sphaxrocrema) nigeriensis SAnrscut, 1918, Bull. Soc. Ent. France, 

p. 182. 
Type locality: Lagos, Sournern Nicerta (FP. Silvestri). 

49,. Var. wilniger (Foret). : 
nigeriensis var. wilniger Fore, 1916, Rey. Suisse Zool., XXIV, 

p. 405 (8, 9). 
Type locality: St. Gabriel, Betctan Conoco (Kohl). 
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50. Crematogaster (Spherocrema) pronotalis Sanrscur. 

Cremastogaster pronotalis Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 347, fig. 176 (8). 

Crematogaster pronotalis Santscui, 1915, Ann, Soc. Ent. France, LXXXTIV, p. 
252 (9). 

Cremastogaster (Sphxrocrema) pronotalis SANTscut, 1918, Bull. Soc. Ent. France, 
p. 182. 

Type locality: Olokemeji, Nicerta (F. Silvestri). 

50,. Var. behanzini Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, p. 251 

(9). 
Type locality: Kotonou, Danomey. : 

502. Var. dakarensis Santscui, 1915, Ann. Soc. Ent. France, LX XXIV, p. 

252 (8). 
Cremastogaster pronotalis var. dakarensis SANTscut, 1914, Boll. Lab. Zool. Gen. 

Agrar. Portici, VIII, p. 349 (8). 
Type locality: Dakar, SeneGameia (F. Silvestri). 

50s. Var. funerea Santscui, 1915, Ann. Soc. Ent. France, LXXXIV, p. 251 

(8). 
Type locality: Molundu, Cameroon (Reichensperger). 

504. Var. liebknechti (Fore). See p. 156. 

Cremastogaster pronotalis var. liebknechti Fore., 1915, Bull. Soc. Vaudoise Se. 
Nat., (5) L, p. 340 (8). 

Type locality: St. Gabriel, BeLG1an Conco (Kohl). 

Be.atan Conoco: Yakuluku; Garamba (Lang and Chapin). 

51. Crematogaster (Spherocrema) rugosa (Ern. Anpré) Santscut, 1919, 
Rev. Zool. Afr., VII, p. 870. 

Cremastogaster rugosa ERN. ANDRé, 1895, Rev. d’Ent. Caen, XIV, p. 3 (8). 
SantscuI, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 348, fig. 17¢ (8). 

Crematogaster rugosa Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 484 
(8, 9). 

Type locality: Ogowe, Frencn Conco (Mocquerys). 

Ivory Coast: Bassam. Cameroon. Bevoian Conco: Avakubi (J. Bequaert). 

51). Var. nigriventris Sanrscut, 1919, Rev. Zool. Afr., VII, p. 87 (8). 
Type locality: Dimbroko, Ivory Coast (Le Moult). 
5le. Var. rugaticeps Sanrscut, 1919, Rev. Zool. Afr., VII, p. 87 (8). 
Type locality: Molundu, Cameroon (Reichensperger). 

52. Crematogaster (Sphzrocrema) rugosior (Santscui). See p. 156 (9). 
Cremastogaster luctans subsp. rugosior Sanrscui, 1910, Ann. Soc. Ent. France, 

LXXVII, (1909), p. 375 (8). Foren, 1916, Rev. Suisse Zool., XXIV, p. 405 (8). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 
Bevetan Conco: (Kohl); Stanleyville (Lang, Chapin and Bequaert). 

53. Crematogaster (Spherocrema) sejuncta (Srirz). 

Cremastogaster sejuncta Srrvz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 
1910-11,’ I, p. 387, fig. 6 (9). 

Type locality: Koloka near Angu, Belgian Congo (Schubotz). 

54. Crematogaster (Spherocrema) similis (Srirz). 
Cremastogaster similis Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. 

(1907-08),’ III, p: 388, fig. 7 (8). 
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— nate (Sphzxrocrema) similis Sanrscut, 1918, Bull. Soc. Ent. France, 
= > 182. 
aA ee, Mt. Karisimbi, north of Lake Kivu, Bera1an Conco (Schubotz). 

Crematogaster (Spherocrema) striatula Emery. 
Be. eta striatulus Emery, 1892, Ann. Soc. Ent. France, LXI, Bull., p. 
aie, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 482 (9). H. Kouz, 1909, Natur 
__u, Offenbarung, LV, pp. 103 and 167. 
__——- Cremastogaster striatula Daua Torre, 1893, ‘Cat. Hym.,’ VII, p. 86. Santscut, 
. 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 374 (8). Srrrz, 1910, Mitt. Zool. 

‘Mus, Berlin, V, p. 141 (8). Sanrsent, 1911, Ann. Soc. Ent. Belgique, LV, p. 282; 
1914, Deutsch. Ent. Zeitschr., p. 288 (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 342 (8). 
_—s Cremastogaster (Sphzrocrema) striatula Santscut, 1918, Bull. Soc. Ent. France, 

_-—s-"- Type locality: Assinie, Ivory Coast (C. Alluaud). 
_ $rerra Leone. Ivory Coast: (Lohier). Goutp Coast: Aburi (F. Silvestri). 
_ Cameroon: Duala (v. Rothkirch). Spanish Guinea: Alen (Tessmann). Frencu 
_ Conco: Gomba (A. Weiss). 
& 55;. Var. benitensis (Sanrscui). 
3 Cremastogaster striatula var. benitensis Sanrscut, 1910, Ann.’ Soc. Ent. France, 
_ LXXVIII, (1909), p. 374 (8). 
3 Type locality: River Benito, Spanisu Guinea (de Brazza). 
4 55. Var. obstinata (Sanrscui). See p. 157. 

. - Cremastogaster striatula var. obstinata Santscut, 1911, Rev. Zool. Afr., I, p. 207 

(8). 
Type locality: Gomba, Frencu Coneo (A. Weiss). 

Betatan Conao: Leopoldville (J. Bequaert). 
56. Crematogaster (Spherocrema) wilwerthi (Sanrscui). 

a Cremastogaster wilwerthi Sanrscut, 1910, Ann. Soc. Ent. France, LXXVIII, 

(1909), p. 372, fig. 6 (8). 
‘Type locality: Luki, Beie1an Conco (Wilwerth). 

56;. Var. confusa (Sanrscui). 
ss Cremastogaster wilwerthi var. confusa Sanrscut, 1911, Rev. Zool. Afr., I, p. 208 

(8). 
Type locality: Gomba, Frencu Conco (A. Weiss), 

y 56. Var. fauconneti (Fore). 
- Cremastogaster wilwerthi var. fauconneti Forer, 1910, Ann. Soc. Ent. Belgique, 
LIV, p. 434 (8). 

: Type locality: Nyangwe to Stanleyville, BeLa1an Conco (Fauconnet). 

Subgenus 3. Orthocrema SANTSCHI 
Cremastogaster subg. Orthocrema Santscui, 1918, Bull. Soc. Ent. France, p. 182. 
Subgenotype: Myrmica sordidula Nylander, 1849. 
57. Crematogaster (Orthocrema) jeanneli (Sanrscut). 
Cremastogaster jeanneli Sanrscut, 1914,‘ Voy. Alluaud et Jeannel Afr. Orient., 

Formicide,’ p. 100 (8). 
Type locality: River Tchania, 1520 m., Brrrisn East Arnica (Alluaud and 

Jeannel). 
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58. Crematogaster (Orthocrema) muralti (Foret). 

Cremastogaster muralti Foren, 1910, Ann. Soc. Ent. Belgique, LIV, p. 432 (8). 
Type locality: Cameroon (L. v. Muralt). 
58a. Subsp. livingstonei Sanrscu1, 1919, Bull. Soc. Vaudoise Se. Nat., (5) 

L, p. 344 (8). 
Cremastogaster muralti subsp. livingstonei ARNOLD, 1920, Ann. South African Mus., 

XIV, pp. 486 and 536, fig. 50 (8). 
Type locality: Livingstone, Norruern Ruopesia (G. Arnold). | 

58b. Subsp. ugandensis (Sanrscu). 

Cremastogaster muralti subsp. ugandensis Santscut, 1914, ‘Voy. Alluaud et 

Jeannel Afr. Orient., Formicide,’ p. 99 (8). 
Type locality: Unyoro Province, near Hoima, UGanpa (C. Alluaud). 
59. Crematogaster (Orthocrema) pauciseta Emery. 

Crematogaster pauciseta Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 485, 
fig. (8, 2). 

Cremastogaster pauciseta Foret, 1913, Rev. Suisse Zool., XXI, p. 669 (8, 2, &); 
1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 340 (8). 

Cremastogaster (Orthocrema) pauciseta Santscui, 1918, Bull. Soc. Ent. France, 

p. 182. 
Type locality: Cameroon (Conradt). 
Bevoian Conoco: Kilongalonga near St. Gabriel (Kohl). 

59a. Subsp. dolens (Foret). 

Cremastogaster dolens Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 433 (8). 
Type locality: Zanzrpar (Voeltzkow). 

59b. Subsp. grossulior (Foret). 
Cremastogaster pauciseta subsp. grossulior Foret, 1916, Rev. Suisse Zool., XXTV, 

p. 404 (8). 
Type locality: St. Gabriel, Betgtan Conco (Kohl). 

60. Crematogaster (Orthocrema) sordidula (NyLANpeR). See p. 1024. i 
Myrmica sordidula NYLANDER, 1849, Acta Soc. Sc. Fennice, III, 1, p. 44 (8). 
Crematogaster sordidula Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, p. 472 (8, 9 ). 
Cremastogaster sordidula Dixry and Lonestarr, 1907, Trans. Ent. Soc. London, 

pp. 336 and 371. ARrno.p, 1920, Ann. South African Mus., XIV, p. 537. 
Cremastogaster (Orthocrema) sordidula Santscut, 1918, Bull. Soc. Ent. France, 

p. 182. 
Type locality: not detiimiaiad: 
SoutHern Evrope, Nortu Arrica, Syria, TURKESTAN. 
The following records probably refer to some of the forms listed below: TRrans- 

vAAL: Johannesburg (Dixey and Longstaff). Cape Province: Nahoon River (Dixey 
and Longstaff). 

60a. Subsp. natalensis (Fore). 
Cremastogaster sordidula subsp. natalensis Forex, 1910, Ann. Soc. Ent. Belgique, 

LIV, p. 431 (8, 2, o); 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. ae Sh ARNOLD, 

1920, Ann. South Alciimt Mus., XIV, p. 539 (8, 9, @). 
Cremastogaster sordidula var. natalensis “Forel” Mayr, 1901, yl Naturh. 

Hofmus. Wien, XVI, p. 14 (without description). 
Type locality: Mountains of Natat (R. C. Wroughton). 
Basurotanp: (R. C. Wroughton). Nata: Estcourt (R. C. Wroughton); — 

ee a 
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oof (Marley). Orance Free Stare: Bothaville (H. Brauns). 
Var. braunsi (Foret). 

C1 ster sordidula subsp. natalensis var. braunsi Fore, 1911, Rev. Zool. 

p. 277 (8). Arnowp, 1920, Ann. South African Mus., XIV, p. 539 (8). 
‘rer ivaunei “Maye” Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 

; this was never described by Mayr). 

ogaster sordidula subsp. rectinota Fore., 1913, Ann. Soc. Ent. Belgique, 
6 (8). Sanrscut, 1914, ‘ Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ 

sordidula var. rectinota ARNOLD, 1920, Ann. South African Mus., 
86 and 537 (8, 2 ), Pl. vi, fig. 73. 

ser Bulawayo, Ruopesta (G. Arnold). 
Bares East Arrica: River Ramisi (Alluaud and Jeannel). German East 

em. transvaalensis Forer, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 
<eomcaney 1920, Ann. South African Mus., XIV, pp. 486 and 533 (8): 

_ Crematogaster transwaalensis Emery, 1895, Aun: S60. Bat: France, LXIV, p. 
30 (8), Plu, fig.18. 

, 3¢ locality: envaes ©. ac sey 

~~ - Var. Scans (ARNOLD). 

masto transvaalensis var. hammi ARNOLD, 1920, Ann. South African 

= ihe: ’ not indicated; probably in Ruopesta (G. Arnold). 

Subgenus 4. Atopogyne Fore. 

subg. Atopogyne Foret, 1911, Bull. Soe. Vaudoise Se. Nats (5) 

Tee dees subg. Atopogynes Santscut, 1918, Bull. Soc. Ent. France, p. 183. 
pmqmctype: Formica depressa vecigna ae 1802. 
Bs africana (Mayr). 

Sadibategesiir afvicons Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 142 (8); 
yoga Bot. Ges. Wien, LII, p. 294 (8). Foren, 1909, Ann. Soc. Ent. 

rique, LIII, pp. 53 and 69 (8). Sawrscut, 1910, Ann. Soc. Ent. France, LXX VII, 
p. 378. Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 433. Wasmann, 1918, 

it. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 145. 
_ Crematogaster africana Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 480, 
- (8). H. Komr, 1909, Natur u. Offenbarung, LV, pp. 164 and 168. 

____- Cremastogaster buchneri subsp. africana Forr., 1913, Ann. Soc. Ent. Belgique, 
E Wi, p. 352 (8). ‘ 

Tvadiastegaster 
- p. 188, 

Type locality: Warship harbor in Cameroon (H. Brauns). 

(Alopogynes) africana Sanracut, 1918, Bull. Soc. Ent, France, 

Zz 
a 
ae 
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Goip Coast: Aburi (R. Buchholz). Nicerta: Old Calabar. Cameroon: 
Duala (v. Rothkirch). Frenca Conco: Brazzaville; Mindouli (A. Weiss). Brt- 
atan Coneo: (Kohl); Mayombe (Cabra; de Briey); Kondué (Luja). 

62,. Var. biemarginata (Foret). 
Cremastogaster africana var. biemarginata Foret, 1910, Ann. Soc. nt Belgie, 

LIV, p. 433 (8). 
Type locality: Cameroon. 

62,. Var. camena (Foret). 

Cremastogaster buchneri subsp. africana var. camena Fore., 1916, Rev. Suisse 
Zool., XXIV, p. 410 (8). 

Type locality: Olombo, BetGtan Conco (Kohl). 
62,. Var. schumanni (Mayr). See p. 157. 
Cremastogaster buchneri subsp. schumanni Mayr, 1895, Ann. Naturh. Fete. 

Wien, X, p. 144 (8). 
Type locality: Cameroon (C. Schumann). 
Bevatan Conco: Leopoldville (J. Bequaert). 

62,. Var. stanleyi (Sanrscui). 
Crematogaster buchneri subsp. ayricana var. stanleyi Santscut, 1915, Ann. Soe. 

Ent. France, LX XXIV, p. 253 (8). 
Cremastogaster africana var. stanleyi Foret, 1911, Rev. Zool. Afr., I, p. 278 (8; 

without description). 
Type locality: Mindouli, Frenca Coneo (A. Weiss). 

Betaran Conao: Kondué (Luja). 

62;. Var. variegata (Mayr). 
Cremastogaster africana var. variegata Mayr, 1902, Verh. Zool. Bot. Ges. Wien, 

LII, p. 294 (8). 
Type locality: Victoria, Cameroon (R. Buchholz). 

62a. Subsp. alligatrix (Foret). 
Cremastogaster buchneri subsp. alligatriz Foret, 1911, Sitzb. Bayer. Akad. Wiss., 

p. 271 (8); 1911, Rev. Zool. Afr., I, p. 278 (8); 1913, ibid., II, p. 352 (8); 1913, 

Ann. Soc. Ent. Belgique, LVII, p. 351 (8); 1915, Bull. Soc. Vaudoise Se. Nat., (5) 
L, p. 338 (8). Lamporn, 1914, Trans. Ent. Soe. London, (1913), p. 442 (8). Far- 
QUHARSON, 1919, ibid., (1918), ‘Proe,; p. xl. 

Type locality: Old Calabar, Nicerta (Bates). 
Sournern Nicerta: Oni Camp, east of Lagos (Lamborn). Betetan Conco: 

St. Gabriel (Kohl); Kondué (Luja); Mayombe (De Briey). 
62b. Subsp. laurenti (Fore) Santscut in litt. See p. 157. 
Cremastogaster africana subsp. laurenti Forex, 1909, Ann. Soc. Ent. Belgique, 

LIT, p. 69 (8). 
Crematogaster africana subsp. laurentii H. Koni, 1909, Natur u.- OReaharee, 

LV, pp. 160, 164, and 168. 
Cremastogaster buchneri subsp. laurenti Foren, 1913, Rev. Zool. Afr,, Il, p. 352 

(8). Lamporn, 1914, Trans. Ent. Soe. London, (1913), p. 442 (8). 
Type locality: Bokala, Beta1an Conco (Laurent). 
SourHern Nicerta: Oni Camp east of Lagos (Lamborn). Berneran Conco: 

Isangi; Stanleyville (Laurent); Tshopo River near Stanleyville (J. Bequaert). 

62b;. Var. zeta (Foret). See p. 157. 
Cremastogaster africana subsp. laurenti var. zeta Foret, 1909, Ann. Soc. Ent. 

Belgique, LIII, p. 70 (8). 
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sp pga Patan: Pale (Niembo) canal Walikale and Lubutu; Leopoldville 
_ (J. Bequaert); Stanleyville (Lang and Chapin). 
__ 62e. Subsp. tibialis Sawrscut. See p. 157 (8). 
Be Type locality: Mosekowa between Walikale and Lubutu, Betotan Conco 

(J. Bequaert). 

‘Grvinastogasier var. ssinblert Foret, 1909, Ann. Soc. Ent. Belgique, LIII, 
69 (8); 1911, Sitzb. orca Akad. Wiss., p. 272 (8); 1911, Rev. Zool. Afr., I, p. 

3 (8). Avimann and La Baume, 1912, ‘Fauna d. Deutsch. Kolon.,’ V, 3, p. 63, 
36 (nest). AvLMANN, 1913, ibid., V, 5, p. 93, fig. 79 (nest). 

_- Cremastogaster buchneri subsp. winklert Fount, 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 124 (8, 2); 1913, Rev. Zool. Afr., II, pp. 324 and 352 (8); 1913, Rev. 
Svisse Zool., XXI, p. 670. Lamsorn, 1914, Trans. Ent. Soc. London, (1913), p. 442 
(&). Foret, 1916, Rev. Suisse Zool., XXIV, p. 409 (8). 
faut ajricana var. winkleri L. Ren, 1905, Zeitschr. f. Pflanzen- 
"krankh., XV, p. 134 (without description). 
as Type locality: Victoria, Cameroon (H. Winkler). 

___ Nigerta: Oni Camp east of Lagos (Lamborn) ; Old Calabar (Bates), Cameroon: 
- Johann-Albrechtshohe (Conradt). Brtaian Conco: Olombo (Kohl); Eala; 
eee arent); Kondué (Luja). Ruopesta: (G. Arnold). 
Oa: _ 62d;. Var. brieyi (Foret). 

i ~ Cremastogaster buchneri subsp. winkleri var. brieyi Foret, 1913, Ann. Soc. Ent. 

. Belgique, LVII, p. 352 (8). 
‘al Type locality: Mayombe, Betci1an Conoco (de Briey). 
62d, Var. fickendeyi (Foret). See p. 158. 

___ Cremastogaster buchneri subsp. winkleri var. fickendeyi Foret, 1913, Ann. Soc. 
"Ent. Belgique, LVI, pp. 125 and 351 (8); 1913, Rev. Zool. Afr., IJ, 9. 324; 1916, Rev. 

i oe mol. XXIV, p. 409 (8). 
ey ‘Type locality: Victoria, Cameroon (Fickendey). 
h -Beratan Conoco: Kondué (Luja); Leopoldville; St. Gabriel (Kohl); Masongo 

SUSE Wetlele am Lubate (J. Bequaert). 
_ 62d,. Var. transversiruginota (Foret). 

aa Cremastogaster buchneri subsp. winkleri var. transversiruginota Fore., 1916, 
Rey. Suisse Zool., XXIV, p. 410 (8). 
_-—s Type locality: Motombe, Okiavo River, Bercian Conco (Kohl). 
-—s« 3. Crematogaster (Atopogyne) angusticeps (Sanrscui). 
__—sC Cremastogaster angusticeps Santscui, 1910, Ann. Soc. Ent. France, LXXIX, p. 
—«-B5A, fig. (8). 
a, Type locality: Sikasso, Frencu Supan (Chevalier). 
— 64. Crematogaster (Atopogyne) batesi (Foret). 

ae Cremastogaster batesi Forex, 1911, Sitzb. Bayer. Akad. Wiss., p. 270 (9). 
: Type locality: Old Calabar, Nicerta (Bates). 

65. Crematogaster (Atopogyne) buchneri (Foret). 
Cremastogaster buchneri Fore., 1894, Mitth. Schweiz. Ent. Ges., IX, p. 94 (9). 

Marr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 138 (8). Forer, 1913, Rev. Suisse 

_ GZool., XXI, p. 669 (9). Arnorp, 1920, Ann. South African Mus., XIV, pp. 487 and 
z 520 (8). 
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Crematogaster buchneri Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 479, 
fig. (8, 9). 

Cremastogaster (Atopogynes) buchneri SAwmanm, 1918, Bull. Soc. Ent. France, 
p. 183. 

Type locality: Beneueia (M. Buchner). 

Cameroon: (Conradt). ANGOLA. 
65,. Var. biimpressa (Mayr). 

Cremastogaster buchneri subsp. biimpressa Mayr, 1895, Ann. Naturh. Hotmus. 
Wien, X, p. 139 (8). 

Type locality: Kuilu River, Frencn Coneo. 

652. Var. greeteri (Foret). 

Cremastogaster buchneri var. grxteri Fore., 1916, Rev. Suisse Zool., XXIV, p. 

409 (8). 
Type locality: St. Gabriel, Betg1an Conco (Kohl). 
65a. Subsp. clariventris (Mayr). 

Cremastogaster buchneri subsp. clariventris Mayr, 1895, Ann. Naturh. Hofmus. 
Wien, X, p. 139 (8); 1896, Ent. Tidskr., XVII, p. 242 (8). Foren, 1911, Sitzb. 

Bayer. Akad. Wiss., p. 271 (2); 1912, Mitt. Naturh. Mus. Hamburg, XXIX, p. 
180; 1913, Ann. Soe. Ent. Belgique, LVII, p. 351 (8); 1913, Rev. Zool. Afr., II, 

p. 352 (8). Lamporn, 1914, Trans. Ent. Soc. London, (1913), p. 442 (8). ; 
Type locality: Loango Coast, Frencu Conco (H. Brauns). 

Liseria: (Scherer). Sournern Nigeria: Oni Camp east of Lagos (Lamborn). 

Cameroon: (Sjéstedt), Brtatan Conoco: Kondué (Luja). UGanpa: Entebbe 
(Schultze). 

66. Crematogaster (Atopogyne) bulawayensis (Foret). 
Cremastogaster buchneri subsp. africana var. bulawayensis Fore., 1913, Ann. 

Soc. Ent. Belgique, LVI, p. 125 (8). 
Cremastogaster gallicola var. oraclum Foret, 1913, Rev. Zool. Afr., II, p. 323 (8). 

Bequaert, ibid., p. 425. Foren, 1913, Ann. Soe. Ent. Belgique, LVII, p. 124 (8); 
1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 237 (8). (Synonym of bulawayensis, 
teste Arnold). 

Cremastogaster bulawayensis ARNOLD, 1920, Ann. South African Mus., XIV, p. 

521, fig. 42 (8), Pl. vi, figs. 74 and 74a. ; 

Type locality: Bulawayo, Ruopgsta (G. Arnold). 

Betatan Conao: Sankisia (J. Bequaert). 

66,. Var. desperans (Fore). 
Cremastogaster gabonensis var. desperans Fore., 1914, Bull. Soc. Vaudoise Se. 

Nat., (5) L, p. 233 (8). 
Cremastogaster desperans SANTSCHI, 1918, Bull. Soc. Ent. France, p. 185. 

Cremastogaster bulawayensis var. desperans ARNOLD, 1920, Ann. South African 
Mus., XIV, p. 523, fig. 44 (9). 

Type locality: Durban, Navau (G. Arnold). 

66.. Var. rhodesiana (Foret). 
Cremastogaster inermis subsp. delagoensis var. rhodesiana Forxe., 1913, Ann. Soc. 

Ent. Belgique, LVII, p. 126 (8). 
Cremastogaster bulawayensis var. rhodesiana ARNOLD, 1920, Ann. South African 

Mus., XIV, p. 523, fig. 43 (9), Pl. v1, figs. 82 and 82a. 
Type locality: Bulawayo, Ruopgsia (G. Arnold). 



Wheeler, And Se tye Cong ; 855 
—_ — 

~ Zulu 3 (Sannscu), 
st sjostedti subsp. bulawayensis var: zulu Sanrscut, 1920, Ann. Soc. 

ue LX, p. seer} Me): 
ity: Mfongosi, ZuLuLaNnp (W. E. Tones). 
eoeneeme 1916, Ann. Soc. Ent. France, LXXXIV, 

w@ 
r vulcanica var. Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 

Be gulcania subsp. godefreyi var. foraminicipoides Foret, 1916, 
pol., XXIV, p. 406 (8). 

ler sjéstedti subsp. infaceta Santscui, 1918, Bull. Soc. Ent. France, 

te godfreyi var. foraminicipoides ARNOLD, 1920, Ann. South African 

ogaster bulawayensis subsp. infaceta ARNOLD, ibid., 1920; XIV, p. 524 does 
xcality: Victoria Falls, Ruopesta (G. Arnold). 

A: Bulawayo (G. Arnold). 
‘ar. pudica Santscut, 1916, Ann. Soc. Ent. France, LX XXIV, (1915), 

iastogaster bulawayensis subsp. infaceta var. pudica ARNOLD, 1920, Ann. 
African Mus., XIV, p. 525 (8). 

: locality: Victoria Falls, Ruopesta (G. Arnold). 
Crematogaster (Atopogyne) depressa (Larremwe). 

ica depressa LATREILLE, 1802, ‘Hist. Nat. Fourmis,’ p. 268 (°), Pl. x1, 

Roser, 1863, ‘Verzeich. Formicid.,’ p. 33. Mayr, 1863, Verh. Zool. Bot. 
1, XII, p. 414. 

nic: platygnatha Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 168 (9); 
Verzeich. Formicid.,’ p. 15. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 

Cremastogaster mandibularis Exx. Axpxé, 1889, Rev. d’Ent. Caen, VIII, p. 229 

Cremastogaster platygnatha Enn. Axvré, 1890, ibid., IX, p. 323 (9 ). 
Crematoyaster depressa Emery, 1892, Bull. Soc. Ent. Italiana, XXIII, p. 164; 
, Ann. Soc. Ent. Belgique, XIII, p. 478, fig. (¢ ). 

__—- Cremastogaster depressa Dauia Torre, 1893, ‘Cat. Hym.,’ VII, p. 81. Mayr, 
1895, Ann. Naturh. Hofmus. Wien, X, p. 144. Fonet, in Schultze, 1910, ‘For- 

aungsreise in Sidafrika,’ IV, p.5(°, @). 
__ Cremastogaster buchneri subsp. foreli Mayr, 1895, Ann. Naturh. Hofmus. Wien, 
Xp. 138 (8). Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 53 (8). 

ss Cremastogaster (Atopogynes) depressa Santscut, 1914, Boll. Lab. Zool. Gen. 

-— Agrar. Portici, VIII, p. 351 (9 ); 1918, Bull. Soe. Ent. France, p. 183. 
__ Cremastogaster (Atopogynes) depressa subsp. foreli Santscut, 1914, Boll. Lab. 
| Gen, Agra Portici, VIII, p. 351 (9). 

_ Type locality: Coast of Guinea (Palisot de Beauvois). 
- West Arnica: (Filleborn). Senecamp1a. Frenca Gurnea: Los Islands, Srerra 

ian: (Mocqperys). Goin Coast. Stave Coast. Sournern Nicerta: Lagos; 
- Olokemeji; Ibadan (F. Silvestri); Old Calabar (H. Brauns). Cameroon: Victoria. 

Betoran Conco: Luki (A. Jullien). 
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67,. Var. adultera Santscut, 1915, Ann. Soc. Ent. France, LX XXIV, p. 252 
(8). 

Type locality: Brazzaville, Frencn Conao (A. Weiss). 

67,. Var. fuscipennis Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 479 

(9). See p. 159. 

Cremastogaster depressa var. Juscijpennis Santscut, 1910, Ann. Soc. Ent. France, 
LXXVIII, (1909), p. 380, figs. 8b-c and 9a-c (8, 9, 9 ergatom.). Forex, 1909, Ann. 
Soc. Ent. Belgique, LITT, p. 53 (9, @); 1911, Rev. Zool. Afr., I, p. 279 (9); 1913, 
ibid., II, p. 325 (9 ); 1913, Ann. Soc. Ent. Belgique, LVII, p. 353 (¢ ). 

Type locality: Cameroon. 

Frencn Conco: Gomba region (A. Weiss). Brtoatan Conoco: Kinshasa; 

Boyengue; Ikelemba (Waelbroeck); Leopoldville (Dubois; J. Bequaert); Sankisia 
(J. Bequaert); Mayombe (Deleval); Stanleyville; Medje; Niapu; Ambelokudi; 
Niangara (Lang and Chapin). 

68. Crematogaster (Atopogyne) gabonensis Emery. 

Crematogaster gabonensis Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 484 
(8). 

Cremastogaster gabonensis Santsexi, 1911, ibid., LV, p. 281 (@). Foren, 1913, 
ibid., LVII, p. 126 (8). 

Type locality: Gaboon, Frencu Conco. 

Ivory Coast: (Lohier). Cameroon: Victoria (Fickendey). 
68,. Var. fuscitatis (Foret). 

Cremastogaster gabonensis var. fuscitatis Fore., 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 351 (@ ). 

Type locality: Kondué, Beratan Conco (Luja). 
Be.LGian Conco: Congo da Lemba (R. Mayné). 

69. Crematogaster (Atopogyne) homeri (Foret). 

Cremastogaster (Atopogyne) homeri Forex, 1913, Rev. Suisse Zool., X XI, p. 668 

(9). 
Type locality: Johann-Albrechtshéhe, Cameroon (Conradt). 
70. Crematogaster (Atopogyne) jullieni (Sanrscur). 

Cremastogaster jullieni Santscut, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 378, figs. 8a and 8d (8, 9). Foret, in Schultze, 1910, ‘ Forschungsreise in 
Siidafrika,’ IV, p. 5 (9). 

Cremastogaster (Atopogyne) jullieni Foret, 1911, Bull. Soc. Vaudoise Sc. Nat., 

(5) XLVII, p. 343. 
Cremastogaster (Atopogynes) julieni Sanrscui, 1918, Bull. Soc, Ent. France, p. 

183. 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 

West Arnica: (Fiilleborn). Frencu Conco: Gaboon. 

71. Crematogaster (Atopogyne) kasaiensis (lore.). 

Cremastogaster kasaiensis Foren, 1913, Rev. Zool. Afr., I, p. 321 (8, 9); 1916, 

Rev. Suisse Zool., XXIV, p. 407 (8, 2). 
Type locality: Kondué, Beratan Conco (Luja). 

Be.oian Conco: St. Gabriel (Kohl). 

72. Crematogaster (Atopogyne) kohli (Foret). 
Cremastogaster kohli Forer, 1909, Ann. Soc. Ent. Belgique, LIM, pp. 70 and 71 

(8); 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 340 (8, 2). 
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___ Type locality: Stanleyville, Bena1an Conco (Kohl). 
_ Beveran Conco: Romée near Stanleyville (Luja); St. Gabriel (Kohl). 

_ 73. Crematogaster (Atopogyne) theta (Fore) Sanrscui in litt. See p. 159. 

__ Cremastogaster africana var. theta Forex, 1911, Rev. Zool. Afr., I, p. 278 (8). 
__--Cremastogaster buchneri subsp. laurenti var. theta Foret, 1913, Ann. Soc. Ent. 
calles LVI, pp. 125 and 352 (8); 1913, Rev. Zool. Afr., II, p. 325; 1916, Rev. 

3 Suisse Zool., XXIV, p. 410 (8, 2). 
_ Type locality: Kondué, Bero1an Conco (Luja). 
_ Beteran Conco: St. Gabriel (Kohl); Medje; Avakubi; Stanleyville (Lang 

and Chapin), 
74. Crematogaster (Atopogyne) transiens (Fore) Santscui in litt. See 

Cremastogaster buchneri subsp. transiens Foret, 1913, Rev. Zool. Afr., Ul, p. 324 
(8). Bequaert, ibid., p. 426. Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 
p. 253. 

_ Type locality: Kana near Kikondja, BeLa1an Conco (J. Bequaert). 
_ Beveran Conco: Kataki (Gérard); Avakubi; Stanleyville (Lang and Chapin). 

75. Crematogaster (Atopogyne) wasmanni (Sanrscui). 
ae Cremastogaster wasmanni Santscut, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 376, fig. 7 (8). 
Cremastogaster (Atopogynes) wasmanni SaNtscui, 1918, Bull. Soc. Ent. France, 

p. 183. 
_ Type locality: Sankuru, Betaran Coneo (Luja). 

76. Crematogaster (Atopogyne) wellmani (Fore). 

' Cremastogaster wellmani Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 64 (8; 
nec 2). Santscur, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 376 iS). 

Fore, 1910, Ann. Soc. Ent. Belgique, LIV, p. 433 (8). 
Crematogaster (Atopogynes?) welmani Santscut, 1916, Ann. Soc. Ent. Sibea 

LXXXIV, (1915), p. 500 (9). 
Type locality: Bencueva (C. Wellman). 
Nicerta: Old Calabar. Frencu Conco: Brazzaville (A. Weiss); Libreville. 

76;. Var. lucie (Foret). 
Crematogaster concava Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 480 

(2) (nec 8; nec concava André). 
Cremastogaster (Atopogyne) luciz Fore, 1913, Rev. Zool. Afr., II, p. 325 (9% ); 

1913, Ann. Soc. Ent. Belgique, LVII, p. 353 (9); 1913, Rev. Suisse Zool., XXI, p. 
668 (2 ); 1916, ibid., XXIV, p. 411 (9 ). 

Crematogaster (Atopogynes?) welmani var. lucie Santscut, 1916, Ann. Soc. Ent. 

France, LX XXIV, (1915), p. 500 (9). 
Type locality: Srerra Leone. 
Cameroon: (Conradt). Bevaian Conoco: (Kohl); Kwesi to Kilo (Bayer). 

76,. Var. weissi Sanrscut. 
Cremastogaster wellmani var. weissi Sanrscui, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 376 (9). 
Crematogaster welmani var. weissi Sanrscui, 1916, ibid., LXXXIV, (1915), p 

500 (9). 
Type locality: Gomba, Frencu Conco (A. Weiss). 
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76a. Subsp. retusa Santscui. 

Crematogaster welmani subsp. retusa Sanrscui, 1916, Ann. Soc. Ent. France, 
LXXXIV, (1915), p. 500 (8, 9, o&). 

Cremastogaster (Abeta welmani subsp. retusa ARNOLD, 1920, Ann, South 
African Mus., XIV, pp. 486 and 545, fig. 54 (8, 2, 7). 

Type locality: Victoria Falls, Ruoprstia (G. Avacld), 

Subgenus 5. Oxygyne Fore: 

Cremastogaster subg. Oxygyne Foret, 1901, Ann. Soc. Ent. Belgique, XLV, p. 376. 
Cremastogaster subg. Orygynes Santscui, 1918, Bull. Soc. Ent. France, p. 183. 
Subgenotype: Cremastogaster (Oxygyne) daisyi Forel, 1901. 

77. Crematogaster (Oxygyne) magite (l’oret). 

Cremastogaster (Oxygyne?) magitz Foret, in Schultze, 1910, ‘Vorssainaaiiiaac’ in 

Siidafrika,’ IV, p. 9 (9); 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVI, p. 369. 
Type locality: West Africa (Filleborn). 
78. Crematogaster (Oxygyne) margarite Puerry. 

Crematogaster margaritzy Emery, 1895, Ann. Soc. Ent. France, L:XTV, p. 31 (¢ ). 
Cremastogaster margarite Mayr, 1896, Ent. Tidskr., XVII, p. 243 (8, 2, @). 

Aurivii.ivs, ibid., p. 254, Pl. rv, fig. 2 (nest). Sséstepr, 1904, ‘I Vistafrikas 
Urskogar,’ p. 504, fig. 2 (nest). 

Cremastogaster (Oxygyne) margarite Santscui, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 381, fig. 8¢ (9 ). 

Type locality: Kuilu, Frenca Conco. 

Cameroon: (Sjéstedt). Frencu Congo: Brazzaville (A. Weiss). 

78a. Subsp. luje (Foret). 
+ Cremastogaster (Oxygyne) margarite subsp. luja Fore, 1913, Rev. Zool. Afr., 

II, p. 325 (9). 
Type locality: Kondué, BeLa1an Coneo (Luja). 

79. Crematogaster (Oxygyne) oscaris (Foret). 
Cremastogaster (Oxygyne) oscaris Foret, in Schultze, 1910, ‘Forschungsreise in 

Siidafrika,’ IV, p. 7 (8, 2, o*), Pl. 1, figs. 5 and 6. Arnoxp, 1920, Ann. South Afri- 
can Mus., XIV, p. 543 (8, 2, @). 

Type locality: Kamaggas, Care Province (L. Schultze). 

80. Crematogaster (Oxygyne) santschii (Foret). 

Cremastogaster santschii, Forex, 1913, Rev. Zool. Afr., II, p. 322 (8); 1913, Ann. 
Soc. Ent. Belgique, LVII, p. 352 (8). Arnoxp, 1920, ‘Aai: South African Mus., 

XIV, p. 487 (8). 
Type locality: Kondué, Ber@ran Congo (Luja). 

Beiotan Conco: Congo da Lemba (R. Mayné). 
80;. Var. brevarmata (Foret). 
Cremastogaster santschii var. brevarmata Forex, 1915, Bull. Soc. Vaudoise Se. 

Nat., (5) L, p. 3387 (8, @). 
Type locality: Kondué, Beveran Conco (Luja). 

80.. Var. clymene (Foret). 
Cremastogaster santschii var. clymene Fore, 1915, Bull. Soc. Vaudoise Se. Nat., 

(5) L, p. 337 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 540, fig. 52 (9). 
Type locality: Durban, Nata (C. B. Cooper). 
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. Subgenus 6. Nematocrema SANTSCHI 

er subg. Nematocrema Santscut, 1918, Bull. Soc. Ent. France, p. 182. 

: Cremastogaster stadelmanni Mayr, 1895. 

slogaster (Nematocrema) breviventris Santscut, 1920, Ann. Soe. Ent. France, 

V! (1919), p. 379 (8). 
pe locality: Molundu, Cameroon (Reichensperger). 

stadelmanni Mayr, 1895, Ann. Naturh. Hofmus. Wien, x, p. 140 
1902, Verh. Zool. Bot. Ges. Wien, LIT, p. 294 (8). Drxey and Lonasrarr, 
ins. Ent. Soc. London, p. 380. Foret, 1911, Bull. Soc. Vaudoise Sc. Nat., 

(Oxygyne) stadelmanni Foret, 1911, Rev. Zool. Afr., I, p. 277 
; 1913, Rev. Suisse Zool., XXI, p. 670 (9); 1915, Bull. Soc. Vaudoise Sc. Nat., 
L, p. 337 (8); 1916, Rev. Suisse Zool., XXIV, p. 411 (8). 
eas (Oxygynes) stadelmanni Sanrscut, 1914, Boll. Lab. Zool. Gen. 

ae 
ie Frencu iorwna: Konakry (F. Silvestri). Cameroon: (Conradt); Victoria 

. Buchholz). Betcian Conco: Congo da Lemba (Mayné); St. Gabriel (Kohl) ; 
y Si masa Britisn East Arrica: Victoria Nyanza (Zimmer). 

. locality ‘Oseidinge, Casmnoon. 8. 

2 Cremastogaster stadelmanni var. dolichocephala Sanrecut, 1911, Rev. Zool. Afr., 
I, p. 208, with description (8, 9, <*); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
‘VIII, p. 349, with description (8). Foret, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) 

_L, p. 337 (8). 
___—- Cremastogaster stadelmanni subsp. dolichocephala “Emery in litt.” Sanrscut, 
"1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 378 (without description). Was- 
MANN, 1911, ‘1° Congr. Intern. Entom. Bruxelles (1910),’ Il, Mém., p. 231, Pl. xv1, 

- fig. 32 (nest); 1913, Ann. Rept. Smiths. Inst. for 1912, p. 472, Pl. x, fig. 32 (nest). 
‘Type locality: Brazzaville, Frencu Conco (A. Weiss). 

Pode dl) Vee TS Pe as oe eS ee ee a PLE ee es sal wee es ey a ~~ a ee ; 
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Nigeria: Ibadan (F. Silvestri). Frenca Conco: Mindouli; Gomba (A. Weiss). 

Be.aian Conco: St. Gabriel (Kohl); Bengamisa; Manamana; Kwamouth; Ngayu 
(Lang and Chapin); Kondué (Luja). 

83,. Var. intermedia (Mayr). 
Cremastogaster stadelmanni var. intermedia Mayr, 1896, Ent. Tidskr., XVII, p. 

242 (8, 9). Avuriviiiivs, ibid., p. 254, Pl. v (nest). Syésrept, 1904, ‘T Vastafrikas 

Urskogar,’ pp. 502 and 503, fig. ‘nent: 
Type locality: Cameroon (Sjéstedt). 

835. Var. ovinodis (Srrrz). 
Cremastogaster (Oxygyne) stadelmanni var. ovinodis Srrrz, 1916, ‘Ergebn. Zweit. 

Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 383, fig. 4d (8). 
Type locality: Duma, Beic1an Conco (Schubotz). 

835. Var. schereri (Foret). 
Cremastogaster stadelmanni var. schereri Fore, 1911, Sitzb. Bayer. Akad. Wiss., 

p. 273 (8). 
Type locality: Bendov, Liperta (Scherer). 

Subgenus 7. Decacrema ForEL 

Cremastogaster subg. Decacrema Foreu, 1910, Ann. Soc. Ent. Belgique, LIV, p. 
18; in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 9. 

Subgenotype: Cremastogaster (Decacrema) decamera Forel, 1910. 

84. Crematogaster (Decacrema) arthuri-miilleri (Fore). 
Cremastogaster gallicola subsp. arthuri-miilleri Fore., 1894, Mitth. Schweiz. Ent. 

Ges., IX, p. 96 (8). 
Cremastognster arthuri-miilleri Mayr, 1895, Ann. Naturh. Hofmus. Wien, x, p. 

144 (8). 
Cremastogaster (Decracrema) arthur-miilleri ARNOLD, 1920, Ann. South African 

Mus., XIV, p. 547 (8). 
Type locality: Detacoa (Arthur Miiller). 

East Africa. : 
85. Crematogaster (Decacrema) edentula Sanrscui, 1915, Ann. Soc. Ent. 

France, LXXXIV, p. 253 (9). 
Cremastogaster (Decacrema) edentula Santscui, 1914, Boll. Lab. Zool. Gen. 

Agrar. Portici, VIII, p. 349, figs. 18a-b (8, 2). 
Type locality: Kindia, Frencu Guinea (F. Silvestri). 

Danomey: Kouandé (Desanti). 
86. Crematogaster (Decacrema) liengmei (Foret). 
Cremastogaster gallicola var. liengmei Forex, 1894, Mitth. Schweiz. Ent. Ges., 

IX, p. 96 (8). 
Cremastogaster lieugmei WASMANN, 1898, Wien. Ent. Zeitg., XVII, p. 97. 
Cremastogaster (Decacrema) liegmei Forex, 1910, Ann. Soc. Ent. Belgique, LIV, 

p. 436 (8). Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 21 (8). 
Cremastogaster liengmei REICHENSPERGER, 1915, Med. Géteborgs Mus. Zool. Afd., - 

Vio & 
Cremastogaster (Decracrema) liengmei ARNOLD, 1920, Ann. South African Mus., | 

XIV, p. 548 (8). | 
Type locality: Detacoa (Liengme). 
Nara: (L. v. Muralt); Balgowan (I. Tragirdh). 
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=. caculata (Foret). 
a. i subsp. caculata Fore, 1915, Bull. Soc. Vaudoise Sc. 

weiteecheré Dixny and Lonasrars, 1907, Trans. Ent. Soc. London, 

0 7 excisa subsp. andrei Forex, 1914, Bull. Soc. Vaudoise Se. Nat., 

§ (8, according to Arnold, with 10-jointed antennz). 
celestis var. kloofensis Foret, 1914, Bull. Soc. Vaudoise Se. Nat., 

a) 237 (8, teste Arnold). 

is. aster (Decracrema) liengmei subsp. weitzeckeri ARNOLD, 1920, Ann. 

Sout African Mus., XIV, p. 548, fig. 55 (8). 
locality: Pietermaritzburg, Nara (Weitzecker; I. Tragirdh). 
L: Estcourt (R. C. Wroughton); Krantz Kloof, Durban (Marley). Care 
Cape Town (E. Simon); Nahoon River (Dixey and Longstaff). 

_ Var. acanthobia (Foret). 
em er excisa subsp. andrei var. acanthobia Forex, 1914, Bull. Soc. Vau- 

Nat. (5) L, p. 236 (8). 
waster excisa subsp. andrei var. pensitata Fore, 1915, ibid., (5) L, p. 

nastogaster liengmei subsp. weitzeckeri var. acanthobia ARNOLD, 1920, Ann. 
ities Mus., XIV, p. 550 (8). 
ype locality: Willowmore, Care Covony (Arnold). 

Var. gordonensis (Foret). 

al 236 (8). 
Rn eer weitzeckeri var. gordonensis ARNOLD, 1920, Ann. 

Cremastogaster excisa subsp. andrei var. thais Forex, 1913, Ann. Soc. Ent. Belgi- 
LVI, p. 126 (8). 
Cremastogaster liengmei subsp. weitzeckeri var. thais ARNOLD, 1920, Ann. South 

jean Mus., XIV, p. 549 (8). 
_ Type locality: Port Elizabeth, Care Province (H. Brauns). 

. «87. Crematogaster (Decacrema) petiolidens (Foret). 
_ Cremastogaster (Decacrema) petiolidens Fore., 1916, Rev. Suisse Zool., XXIV, 

-. 412 (8). 
ae Type locality: Betatan Conco (Kohl). 
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88. Crematogaster (Decacrema) solenopsides Emery. 
Crematogaster solenopsides Emery, 1899, Ann. Soc. Ent. Belgique, XLII, p. 

487 (8). 
Type locality: Zanztpar. 

88a. Subsp. costeboriensis (Sanrscu). 
Crematogaster (Decacrema) solenopsoides subsp. costeboriensis SaNrScmr, 1919, 

Rev. Zool. Afr., VII, p. 86 (8). 
Type locality: Region of San Pedro, Ivory Coast (C. Phore). 
88b. Subsp. flavida (Mayr). 
Cremastogaster solenopeides subsp. flavida Mayr, in Sjéstedt, 1907, ‘Exped. 

Kilimandjaro, Meru, etc.,’ II, 8, p. 15 (8). 
Cremastogaster sslenopeldes var. flavida SsésTevT, 1908, ibid., II, 8, p. 117. 
Type iy Same to Moémbe, Usambara, German Easr AFRICA (Sjéstedt). 
88>. Var. convexiclypea (Foret). 
Cremastogaster (Decacrema) solenopsisoides subsp. flavida var. convericlypea FOREL, 

1916, Rev. Suisse Zool., XXIV, p. 411 (8, 2, <”). 
Type locality: St. Gabriel, BELGIAN Condo (Kohl). 
88h. Var. flaviscapis (Sanrscu). 
Crematogaster solenopsoides subsp. flavida var. flaviscapis Santscut, 1919, Rev. 

Zool. Afr., VII, p. 85 (8). 
Type locality: Landana, Portucuese Conco (J. Bequaert). 
88b;. Var. gallarum (Sanrscu). 
Cremastogaster solenopsides subsp. flavida var: gallarum Sanrtscut, 1910, Ann. Soc. 

Ent. France, LXX VIII, (1909), p. 370 (8). 
Crematogaster solenopsoides subsp. flavida var. gallarum Santscut, 1919, Rev. 

Zool. Afr., VII, p. 86. 

Type locality: Mindouli, Frenca Conco (A. Weiss). 
Frencu Conco: Mbamu (A. Weiss). 

Solenopsidini Emery 

Monomorium Mayr 

Monomorium Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, p. 452. 

Atta (part) Jerpvon. Formica (part) Linnzus, et auct. Myrmica (part) F 
Smiru, et auct. 

Genotype: Monomorium minutum Mayr, 1855. 

Subgenus 1. Monomorium Mayr, sensu stricto 

Subgenotype: same as genotype. 

1. Monomorium altinode Sanrscut, 1914, Med. Géteborgs Mus. Zool. Afd., 
III, p. 18. 

Monémorium rhopalocerum var. altinodis Santscut, 1910, Ann. Soc. Ent. France, 
LXXVIII, (1909), p. 359, fig. 4b (8). 

Type locality: Brazzaville, Frenca Conco (A. Weiss). 

1,, Var. bondroiti Sanrscu1, 1920, Ann. Soc. Ent. Belgique, LX, p. 10, fig. 

1f (8). 
Type locality: Upper Lukuga River, Betgran Coneco (Gérard). 
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4 a 2, Monomorium angustinode Foret, 1913, Rev. Zool. Afr., II, p. 334 (8). 

me ~“"Type locality: ‘Weleclegen, Betaran Conco (J. Bequaert). 
= _ 8. Monomorium arnoldi Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
137). ARNOLD, 1916, Ann. South African Mus., XIV, p. 232 (8). 
+2 a: Matoppo Hills, Sovrnern Ruopesta (G. Arnold). 

. - Monomorium braunsi Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 
ss 7 _Arnowp, 1916, Ann. South African Mus., XIV, p. 234 (8). 
_—s "Type locality: Port Elizabeth, Carr Paovarce (H. Brauns). 
_ ~~ 4.-“*Var. shilohense Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 217 ( @). 
- Ansot, 1916, Ann. South African Mus., XIV, p. 235 (8). 
Type locality: Shiloh, Sovurnern Reoesta (G. Arnold). 

_ 5. Monomorium egens Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 443 (8). 
Type locality: Cameroon (v. Muralt). 

_--~—S«6.:~SMonomorium emeryi Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 
__-:182(8). Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 136 (8). ARrnoxp, 1916, 
_ Ann. South African Mus., XIV, p. 212 (8, 2, @), Pl. v, fig. 62. 
Type locality: Sewsnibigua Island, Porrucurse East Arrica (H. Brauns). 

; Ruopesta: Redbank; Nyamandhloru (G. Arnold). 
«7. :~‘Monomorium explorator Sanrscur, 1920, Ann. Soc. Ent. Belgique, LX, 
__ —p. 12, fig. 1a~b (8). 
‘Type locality: Samkita, Frencu Conco-(F. Faure). 
_ §. Monomorium fasciatum Santscur, 1920, Ann. Soc. Ent. Belgique, LX, 

——p. 10, fig. 1c-e (8). 
__-——s' Type locality: Kilimanjaro, German East Arrica (Reichensperger). 
‘'¢ 9. Monomorium floricola (Jerpvon) Emery, in Dalla Torre, 1893, ‘Cat. 

Hym..,’ VII, p. 66. Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 

__ Atta loricola Jenvow, 1851, Madras Journ. Litt. Se., XVII, p. 107; 1854, Ann. 
‘Mag. Nat. Hist., (2) XIII, p. 49 (8). 
a Monomorium specularis Mayr, 1866, Sitzb. Ak. Wiss. Wien, LIII, Abt. 1, p. 
609 (8); 1878, Verh. Zool. Bot. Ges. Wien, XXVIII, p. 671. 

_-—s- Type locality: Tellicherry, Southern INp1a (Jerdon). 
_____Tropicopolitan. Sournern Nigeria: Lagos (F. Silvestri). 
ae a Monomorium hanneli Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 

e 648-(9). 
Type locality: Mto-ya-Kifaru, German East Arnica (Katona). 

11. Monomorium ilgi Fore, 1894, Mitth. Schweiz. Ent. Ges., LX, p. 84 (8). 
Type locality: Southern Anyssrnra (Ilg). 
12. Monomorium leimbachi Forer, 1914, Bull. Soc. Vaudoise Sc. Nat., 

(5) L, p. 246 (8). Arnon, 1916, Ann. South African Mus., XIV, p. 233 (8). 

; Type locality: Cape Town, Care Province (G. Arnold). 
i 13. Monomorium lene Sanrscut, 1920, Ann. Soc. Ent. Belgique, LX, p. 11, 

fig. 2g-h (8). 
Type locality: Salisbury, Sovrmern Raopesta (G. Arnold). 

14. Monomorium mediocre Sanrscut, 1920, Ann. Soc. Ent. France, 

LXXXVIII, (1919), p. 376, fig. 13 (8). 
Type locality: Kimberley, Care Province (G. Arnold). 
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15. Monomorium minutum Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, 

p. 453 (8); 1861, ‘Europ. Formicid., p. 72 (8); 1862, Verh. Zool. Bot. Ges. Wien, 
XII, p. 753 (8). Roger, 1863, ‘Verzeich. Formicid.,’ p. 31. Mayr, 1865, ‘Reise 
Novara Zool.,’ II, 1, Formicide, p.91 (9, %); 1866, Sitzb. Ak. Wiss. Wien, LIII, 

Abt. 1, p. 509 (9). Ern. Anpr&, 1874, Rev. Mag. Zool., (3) LI, p. 199; 1883, 
‘Spec. Hym. Europ. Algérie,’ II, pp. 333, 338, and 341 (8, 9, co). Daria Torre, 
1893, ‘Cat. Hym.,’ VII, p. 67. Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., - 
Formicide,’ p. 72 (8). Arnoip, 1916, Ann..South African Mus., XIV, p. 217 (8). 
See p. 1027. 

Myrmica (Monomarium) minuta F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, 

p. 129 (8). 
Monomorium carbonarium Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 532 

(8). 
Type locality: Lombardy, Iraty (Villa). 

Uaanpba: Region of Lake Albert (C. Alluaud). 

15;. Var. leopoldinum Foret, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 179 

(8). 
Type locality: St. Gabriel, Betatan Coneo (Kohl). 

15. Var. pallidipes Forex, 1910, Zool. Jahrb. Abt. Syst., X XIX, p. 252 (8). 
Sanrscut, 1914, ‘Voy. Alluaud and Jeannel Afr. Orient., Formicide,’ p. 72 (8). 

Type locality: Nefasit, Errrrea (K. Escherich). 

British East Arrica: Kikuyu, Nairobi, 1700 m. (Alluaud and Jeannel). 
l5a. Subsp. boerorum Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. sig 

(8, 9). ARNotp, 1916, Ann. South African Mus., XIV, p. 218 (8, @). 
Monomorium minutum var. boerorum Forex, 1910, Ann. Soc. Ent. Belgique, LIV, 

p. 442 (8). 
Type locality: Orance Free Stare (R. C. Wroughton). 
Care Province: Cape Town (L. Péringuey; Phillip). 

15b. Subsp. hottentotum Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 

26 (9). Arnoxp, 1916, Ann. South African Mus., XIV, p. 218 (9). 

Type locality: Cape Town, Care Province (E. Simon). 
15c. Subsp. madecassum Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. 

Madagascar,’ XX, 2, p. 255 (8, 2, co); 1907, Ann. Mus. Nat. Hungarici, V, p. 18 
(8). See p. 1027. 

Monomorium minutum Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, p. 164 (8, 9, @). . 

- German East Arnica: Mto-ya-Kifaru (Katona). 
16. Monomorium mestum Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orient., Formicide,’ p. 74, fig. 7 (8). 
Type locality: Naivasha, Rift Valley, 1900 m., British East Arnica (Alluaud 

and Jeannel). 
17. Monomorium opacum Foret, 1913, Rev. Zool. Afr., Il, p. 333 (8). ° 

Bequaert, ibid., p. 428. 
Type locality: Shinsenda, BeLa1an Conco (J. Bequaert). 

18. Monomorium ophthalmicum Foret, 1894, Mitth. Schweiz. Ent. Ges., 
IX, p. 87 (8). 

Type locality: Southern Apyssrn1a (Ilg). 
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i 1. Monomorium oscaris Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 86 
Sig: Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, p. 61 (8). 
ee caliy Southern Apyssrn1a (Ilg). 

_ Enrrrrea: Ghinda (Belli). 
18. Var. excensurez Foret, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 342 

ra ‘Type locality: Kentani, Care Province (Miss A. Pegler). 

19%. Var. nuptiale Forex, 1913, Deutsch. Ent. Zeitschr., Beih., p.. 216 (8). 
ARNOLD, 1916, Ann. South African Mus., XIV, p. 229 (8). 
4) Type locality: Bembesi, Ruopesia (G. Arnold). 

_ Ruopesta: Bulawayo (G. Arnold). 
-—s«'19a,-« Subsp. musicum Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 442 
‘ ® @). ARNoLD, 1916, Ann. South African Mus., XIV, p. 230 (8, ). | 
‘Type locality: Nara (Haviland). 

_--—s«:'196.- Subsp. springvalense Foret, 1913, Bull. Soc. Ent. Belgique, LVII, p. 
136 (8). Arnoxp, 1916, Ann. South African Mus., XIV, p. 230 (8). 

: ‘Type locality: Springvale, Matoppos, Sovran Ruopesta (G. Arnold). 
‘19. Var. paternum Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 
_ 248 (8). Arwnoxp, 1916, Ann. South African Mus., XIV, p. 231 (8). Foren, 1916, 
____ Rey. Suisse Zool., XXIV, p. 418 (8). 
_-—s ‘Type locality: Table Mt., 1800 ft., Cape Province (G. Arnold). 
____—- Bexetan Conco: St. Gabriel (Kohl). 
_-_-—~—s-20._:« Monomorium osiridis Sanrscu1, 1915, Ann. Soc. Ent. France, LXXXIV, 
___s~p.. 258, fig. 7 (8). 
_-_-—-—s-‘ Type locality: Bura, Bririsn East Arrica (Alluaud and Jeannel). 
_ 21. Monomorium pacis Foret, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, 
__p, 343 (8). Arnoxp, 1916, Ann. South African Mus., XIV, p. 234 (8). 

, gg locality: Cape Town, Care Province. 
4 22. Monomorium pharaonis (Linn.2us) Mayr, 1862, Verh. Zool. Bot. Ges. 
he Wien, XII, p. 752; 1863, ibid., XIII, p. 429. Rocer, 1863, ‘Verzeich. Formicid.,’ 
sp. 32. Mayr, 1865, (Reales Novara, Zool.,’ II, Formicide, p. 90 (*); 1867, Tijdschr. 

_ v.Ent., X, p.95(8, 9, #). FRAvanrep, 1867, Verh. Zool. Bot. Ges. Wien, XVII, 
_p. 441. Ern. Anpré, 1874, Rev. Mag. Zool., (3) II, p. 200. Emery, 1877, Ann. Mus. 
Civ. Genova, IX, p. 368 (8, 9). Saunpers, 1880, Trans. Ent. Soc. London, p. 222 
(8, 9, @). Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 532 (8). Ern. Anpré, 
1883, ‘Spec. Hym. Europ. Algérie,’ I], pp. 333, 338, and 342 (8, 9, @). Macrerti, 
1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (8); 1884, Ann. Mus. Civ. Genova, 
_ XXI, p. 539 (8). Revrer, 1884, Ofvers. Finsk. Vet.-Soc. Férh., XXVI, pp. 1-21. 
 Prevpnomme, 1885, Ann. Soc. Ent. Belgique, XXIX, C. R., p. exxxvii. Kor.evic, 
1886, Rovart. Lapok, III, pp. 18 and iv. Fromuouz, 1886, Ent. Nachr., XII, p. 

122. Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 359. Provancuer, 
1887, ‘ Addit. Faune Ent. Canada, Hym.,’ p. 249. Be tievore, 1888, Ann. Soc. Ent. 
France, (6) VIII, Bull., p. clxxvii. Rivey, 1888, ‘Insect Life,’ II, p. 106, fig. 18. 

_ Bewievoyre, 1890, ibid., I, pp. 230-233. Data Torre, 1893, ‘Cat. Hym.,’ VII, 
_ p. 69. Mayr, 1893. Jahrb. Hamburg. Wiss. Anst., X, 2, p. 201; 1895, Ann. Naturh. 

Hofmus. Wien, X, p. 133. Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337. 
Mayr, 1896, Ent. Tidskr., XVII, p. 238. H. Sravetmann, 1898, ‘Deutsch-Ost- 
Afrika,’ IV, Hym., p. 40. Forer, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 
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81 (9). Ssésrept, 1904, ‘I Vastafrikas Urskogar,’ p. 29. Mayr, in Sjéstedt, 1907, 
‘Exped. Kilimandjaro, Meru, ete.,’ II, 8, p. 12; 1907, Sitzb. Ak. Wiss. Wien, math. 

naturw. Ki., CXVI, Abt. 1, p. 387. Emery, 1908, Deutsch. Ent. Zeitschr., p. 684 
(8, 9, &). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 145 (8). Foren, 1913, Ann. 
Soc. Ent. Belgique, LVII, p. 351 (8). Sawrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 354 (8, 9). Foren, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 

245 (8, 9). Arnoxp, 1916, Ann. South African Mus., XIV, p. 228 (8, 9, o). 
Wasmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 147. Santscut, 

1920, ‘Etudes Maladies Parasites Cacaoyer, 8. Thomé,’ X, p. 2. See pp. 162and 1027. 
Formica pharaonis Linn&vs, 1758, ‘Syst. Nat.,’ Ed. 10, I, p. 580; 1764, ‘Mus. 

Ludov. Ulric.,’ p. 418; 1767, ‘Syst. Nat.,’ Ed. 12, I, 2, p. 963. P. L. Mitier, 
in Linneus, 1775, ‘Vollst. Natursyst.,’ V, p. 913. Gatexin, in Linnewus, 1790, ‘Syst. 
Nat.,’ Ed. 13, I, 5, p.°2799. Curis, 1791, ‘Naturg. d. Insect.,’ p. 514. Oxtvier, 
1791, ‘Encycl. Méthod. Insect.,’ VI, p. 503. Latreriie, 1802, ‘Hist. Nat. Fourmis,’ 
p. 290. 

Formica antiguensis Fasricius, 1793, ‘Ent. Syst.,’ Il, p. 357. Latremur, 

1802, ‘Hist. Nat. Fourmis,’ p. 285. Fasricrus, 1804, ‘Syst. Piez.,’ p. 404. 
Myrmica domestica Suuckarp, 1838, Mag. Nat. Hist., (2) II, p. 627 (8, 9). 

F. Sarva, i851, ‘List Brit. Anim. Brit. Mus.,’ VI, Aculeat., p.119(@, @). Dantett, 
1852, Proc. Linn. Soe. London, II, pp. 172-177. Waxkerteip, 1853, Zoologist, XI, 
p. 3810. Danrext, 1853, ibid., XI, pp. 3769-3773. Curtis, 1854, Trans. Linn. Soc. 
London, XXI, p. 217. F. Surru, 1855, Trans. Ent. Soc. London, (2) III, p. 130 (8, 
2, %); 1859, Zoologist, XVII, p. 6387. Suarp, 1869, Entomologist, IV, p. 232. 
GrtiaM, 1870, ibid., V, p. 83. 

Myrmica unifatciets Bostock, 1839, Trans. Ent. Soc. London, II, Proe., pp. 
li-iii. 

Atta minuta Jervon, 1851, Madras Journ. Litt. Sc., XVII, p. 105; 1854, Ann. 

Mag. Nat. Hist., (2) XIII, p. 47 (8, 9). 
Myrmica ((Ecophthora) domestica NYLANDER, 1856, Ann. Sc. Nat. Zool., (4) v, 

p- 98 (8, 9, o), Pl. m, figs. 53, 54. 
Myrmica (Diplorhoptrum) molesta F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, 

p. 122 (nec Say); 1858, ‘Cat. Brit. Fossor. Hym.,’ p. 34 (8, 9, &); 1858, Trans. 
Ent. Soc. London, (2) IV, p. 284. 

Myrmica (Monomarium) fragilis F. Swarru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, 
p. 124 (8). 

Myrmica (Monomarium) contigua F. Smrru, ibid., p. 125 (¢@ ). 
Myrmica (Monomarium) molesta F. Sura, ibid., p. 130 (nee Say). 
Diplorhoptrum fugaz Lucas, 1858, Ann. Soc. Ent. France, (3) VI, Bull., p. Ixxxi 

(nec Mayr, nec auct.). 

Myrmica molesta MEINERT, 1860, Danske Vidensk. Selsk. Skrift., naturv. math. 
Afd., (5) V, p. 335 (8, 9, o)-(nec Say). F. Smrru, 1860, Journ. Proce. Linn. Soe. 
London, Zool., IV, Suppl., p. 73 (nec Say); 1862, Trans. Ent. Soc. London, (3) I, p. 
33 (nec Say); 1863, Ent. Annual for 1863, p. 59 (nec Say). Rutey, 1870, Second Ann. 

Rep. Ins. Missouri, p. 11 (nee Say); 1877, Ninth Ann. Rep. Ins. Missouri, p. 43 (nec 
Say). Provancner, 1881, Natural. Canadien, XII, p. 360 (8, 9, o) (nec Say); 
1883, ‘Faune Ent. Canada, Hym.,’ p. 603 (8, 9, ) (nec Say). 

Myrmica pharaonis Rocer, 1862, Berlin. Ent. Zeitschr., VI, p. 294 (9, @). 
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domesticum GaskeLL, 1877, Ent. Monthly Mag., XIII, p. 254. 
s, ‘Ants and Their Ways,’ p. 268, fig. 18. 

yy: Eoeyrr. 

Senecampia: Dakar (F. Silvestri). Limerta: Junk River. 
marckburg (Conradt). San Tuomé: (de Seabra). Cameroon: (Sjéstedt); 
gion (v. Maltzahn); Duala (v. Rothkirch). Bextatan Conco: Boma 

‘Stanleyville; Thysville (Lang and Chapin); Sankuru (Luja). Care 
Cape Town (R. Lightfoot). Natrat: Durban (Marley). German East 

(Sjéstedt). Zanzmpar: (Stuhlmann). Ucanpa: Gondokoro (F. 
eA: Massaua (Beccari). Opock: (C. Alluaud). 

‘ ipa 1895, Ann. Soc. Ent. — 

ity: Cape Town, Care Province «. Simon). 

SS ekatetes Foret, 1916, Rev. Suisse Zool., XXIV, p. 418 (8, 9). 

ae. speluncerum Santscui, 1914, 'Var. Alluaud et Jeannel Afr. 

’ p. 72, fig. 6 (8). Atuuaup and Jeanne, 1914, Arch. Zool. Gén. 

[ “p. 366. 
» locality: Shimoni, Brrrish East Arrica (Alluaud and Jeannel). 

‘Monomorium schultzei Foret, in Schultze, 1910, ‘Forschungsreise in 
a,’ IV, p. 18 (8, 2); 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 244 (8). 
1916, Ann. South African Mus., XIV, p. 231 (8, @). 
e locality: Steinkopf, Care Paovnics (L. Schultze). 
e Province: Lower Albany; Grahamstown (Hewitt). German Sours- 

camene: Prince of Wales Bay, south of Angra Pepuefia (L. Schultze). 
25. Monomorium voeltzkowi Foret, in Voeltzkow, 1907, ‘Reise in Ost- 
r "II, p. 78 (8). ; 

ype locality: Chake Chake, Pemba Island, Bririsn East Arrica (Voeltzkow). 
. cesar glee 1914, Med. oe Mus. Zool. Afd., III, 

be Subgenus 2. Syllophopsis SANTScHI 
—— subg. Syllophopsis Santscut, 1915, Ann. Soc. Ent. France, 

ub : Monomorium modestum Santschi, 1915. 
27. ss arte (Syllophopsis) modestum Sanrsent, 1915, Ann. Soc. 
France, LXXXIV, p. 250, fig. 8 (8). 

~ p-17(8). Announ, 1916, Ann. South African Mus., XIV, p. 214 (8). 
‘Type locality: Stamford Hill, Nava (1. Trigirdh). 

 27;. Var. smutsi, new name. 
_ Monomorium (Syllophopsis) modestum var. boerorum Sanrscut, 1915, Ann. Soc. 
it. France, LX XXIV, p. 260, fig. 9 (8) (nec M. minutum subsp. boerorum Forel, 

‘Type locality: Pretoria, TRANSVAAL. 
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Subgenus 3. Xeromyrmex Emery 

Monomorium subg. Xeromyrmex Emery, 1915, Bull. Soc. Ent. France, pp. 190 
and 191. 

Subgenotype: Formica salomonis Linneus, 1758. 
28. Monomorium (Xeromyrmex) afrum Ern. Anpré. 
Monomorium ajrum Ern. ANnpvré, in Magretti, 1884, Ann. Mus. Civ. Genova, 

XXI, p. 540 (8); in Magretti, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (8). 
Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 65. Foret, 1913, Ann. Soe, Ent. Belgique, 

LVII, p. 136 (8). Reicnensrercer, 1913, Zool. Jahrb. Abt. Syst., XXXYV, p. 198. 

Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 72 (8). ARNOLD, 
1916, Ann. South African Mus., XIV, p. 206 (8), Pl. v, figs. 58, 58a, 58b, 58e. 

Type locality: Atbara River, ANGLO-EGypTiaAn SupAn (Magretti). 

Ruopesia: Bulawayo (G. Arnold). Brrrish East Arrica: Tiwi; Samburu, 
Wa-Nyika (Alluaud and Jeannel). 

28,. Var. asmarense Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 250 
(8, @). Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 4 (8). 

Type locality: Asmara, Errrrea (K. Escherich). 
Errrrea: Ghinda (K. Escherich); Nefasit (F. Silvestri; K. Escherich). 

28. Var. fultor Forer, 1913, Rev. Zool. Afr., II, p. 332 (8). Bequarrt, 

ibid., p. 427. See p. 163. 
Type locality: Sankisia, BeLGran Conao (J. Bequaert). 
Betaian Conco: Niapu; Garamba (Lang and Chapin). 

29. Monomorium (Xeromyrmex) albopilosum Emery. 

Monomorium albopilosum Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 24 (9). 

Santscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 17 (8). Arnoxp, 1916, 
Ann. South African Mus., XIV, p. 207 (8). 

Type locality: Bloemfontein, TRansvaat (E. Simon). . 
Cape Province: Kimberley (E. Simon). TransvaaLt: Makapan (E. Simon), 

ZuLuLAND: Umfolosi (I. Trigfirdh). BasvioLanp: Leribe (Weitzecker). 
29,. Var. clarithorax Santscui, 1919, Rev. Zool. Afr., VI, p. 235. 

Type locality: Natau (Haviland). 

2%. Var. thales Forex, 1913, Ann. Soc. Ent. Belgique, LVII, p. 136 (8); 
1916, Rev. Suisse Zool., XXIV, p.417 (8). Arnoxp, 1916, Ann. South African Mus., 

XIV, p. 207 (8, 9, o), Pl. v, fig. 61. 

Type locality: Springvale, Ruopgsta (G. Arnold). 
Ruopesia: Matoppo Hills; Bulawayo (G. Arnold). Transvaav: Shilouvane 

(Junod); Pretoria (Lounsbury). 
29a. Subsp. paucipilosum Santscut, 1919, Rev. Zool. Afr., VI, p. 235 (8). 
Type locality: Navau (Haviland). 
30. Monomorium (Xeromyrmex) bicolor Emery. See p. 162. 

Monomorium bicolor Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 368 (8); 
1881, ibid., XVI, pp. 531 and 532 (8). Ern. Anpré, 1883, ‘Spec. Hym. Europ. 
Algérie,’ II, p. 334 (8). Macrerri, 1884, Bull. Soc. Ent. Italiana, XV, (1883), p 
244 (8); 1884, Ann. Mus. Civ. Genova, XXI, p. 540 (8). Datta Torre, 1893, “Cat. 
Hym.,’ VII, p. 66. Forex, 1894, Mitth. Schweiz. Ent. Ges., [X, p. 88; 1901, ibid., 
X, p. 311. Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 7 (8, 2). Foret, in 
Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 564; 1907, Ann. Mus. Nat. Hungarici, 
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p. 18 (8); 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 15 (8). Emery, 1908, 

Deutsch. Ent. Zeitschr., p. 677 (8). Fore, 1910, Zool. Jahrb. Abt. Syst., 
p. 251 (8, @). Sawrecu, 1912, Ann. Soc. Ent. Belgique, LVI, p. 163; 1914, 

- Lab. Zool. Gen. Agrar. Portici, VIII, p. 353 (8). Emery, 1915, ibid., X, p 4 

if: : iileemsoriam bicolor var. verulescens SANTSCHI, 1912, Bull. Soc. Hist. Nat. Afr. 

Nord, IV, p. 148 (8). 
Type locality: Sciotel, Errrrea (Beccari). 

be:  SeNEGAMBIA: Dakar (F. Silvestri). Porrucuese Gurvea: Bissao (Knip- 
. FRENCH Gutnea: Kindia; Mamou (F. Silvestri). Ivory Coast: (Lohier). 

. Conco: Leopoldville; Garamba (Lang and Chapin). MossamMepes: 
- between the Cubango and Cuito Rivers (Baum and Van der Kellen). Orance FREE 

_ §Srare: Bothaville (H. Brauns). German East Arrica: Mto-ya-Kifaru (Katona). 
SovrHern Apyssin1a: (Iig). Errrrea: Nefasit (F. Silvestri; K. Escherich) ;-Ghinda 

(K. Escherich). Ancto-Ecyrtian Supan: Suakin; Metemma (Magretti). FrencH 
 Somauianp: Obock (Maindron). 

= 80a. Subsp. dakarense Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
Ss vil, p. 353 (8). 
‘Type locality: Dakar, Senecamsia (F. Silvestri). 
__ ‘Senecamepra: Longa (Roubaud). 
_——- 30, Subsp. hirsutum Fore, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 251 
(8). Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 353 (8). 

_ Type locality: Nefasit, Errrrea (K. Escherich). 

_-—s« 0c. +Subsp. nitidiventre Emery, 1893, Ann. Soc. Ent. France, LXII, p. 256 
(8). Mayr, in Jagerskidld, 1903, ‘Exped., IX, Formicid.,’ p. 4. Emery, 1908, 

Deutsch. Ent. Zeitschr., p. 677, fig. 5 (8). Karawarew, 1911, Rev. Russe Ent., 
XI, p. 5, figs. 1 and 2 (8, 9, &@). Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 353 (8). Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 244 
(8). Arwoxp, 1916, Ann. South African Mus., XIV, p. 209 (8, 2). Santscut, 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 73 (8). A. J. CHALMERs, 
1919, Journ. Trop. Med. Hyg., London, X X11, p. 117. ° 

a Monomorium bicolor var. nitidiventris Foret, 1910, Ann. Soc. Ent. Belgique, 

LIV, p. 441 (8). Arnoxp, 1916, Ann. South African Mus., XIV, p. 209 (8, @ ). 

se, Type locality: Aden, Sournern Arasia (E. Simon). 
4 Eeyrr: Lower Egypt; Assuan (I. Trigirdh). ANoLo-Eeyprian Supan: 
_ hartum (Karawaiew). British East Arnica: Naivasha, Rift Valley, 1900 m. 
_ (Alluaud and Jeannel). Ruopesta: Victoria Falls (R. C. Wroughton); Bulawayo 

_ (G. Arnold). Orance Free State: Bothaville (H. Brauns). 
31. Monomorium (Xeromyrmex) hannonis Sanrscut. 

| Monomorium hannonis Sanrscui, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 358 (8). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 
32. Monomorium (Xeromyrmex) medingw Foret. 
Monomorium medinw Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 454 

(8). Emery, 1908, Deutsch. Ent. Zeitschr., p. 679, fig. 9 (8). 
Type locality: Laguna, Canary Istanps (Medina). 
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32a. Subsp. fride Fore., 1905, Ann. Soc. Ent. Belgique, XLIX, p. 183 (9). 
ARNOLD, 1916, Ann. South African Mus., XIV, p. 219 (8). 

Type locality: Willowmore, Care Province (H. Brauns). 
33. Monomorium (Xeromyrmex) salomonis (Linnzus) Emery, 1915, 

Bull. Soc. Ent. France, p. 190. See p. 1027." 
Formica salomonis Linnxvus, 1758, ‘Syst. Nat.,’ Ed. 10, I, p. 580. 

Monomorium salomonis Ern. Anpré, 1883, ‘Spec. Hym. Europ. Algérie,’ II, 

pp. 336, 339 and 342 (8, 9, co”), Pl. xxu, figs. 1-4. Mayr, in Jigerskiéld, 1903, 
‘Exped., IX, Formicid.,’ p. 4. Emery, 1908, Deutsch. Ent. Zeitschr., p. 674 (8, 
9, a). 

Monomorium salamonis ARNOLD, 1916, Ann. South African Mus., XIV, p. 219 

(8, 9, a). 
Type locality: Eeyrr. 

Cosmopolitan. ANGLO-EGypTiAN SupAN: Ondurman; Wadi Halfa (I. Triigfrdh). 

33. Var. parvinode Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 88 (8). 
Type locality: Southern Apyssrn14 (Ilg).. 
33.. Var. pullulum Sanrscut, 1919, Rev. Zool. Afr., VI, p. 235 (8). 
Type locality: Senegal, Senecampia (Claveau). 
33a. Subsp. carbo Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 246 (8). 

Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 4 (8). 
Monomorium salomonis var. carbo Forex, 1910, Zool. Jahrb. Abt. Syst., X XTX, 

p. 251 (8). 
Type locality: Ghinda, Errrrea (K. Escherich). 

Eritrea: Nefasit (FP. Silvestri). 
33b. Subsp. damarense Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 

afrika,’ IV, p. 17 (8). 
Monomorium salamonis subsp. damarense ARNOLD, 1916, Ann. South African 

Mus., XIV, p. 223 (8). 
Type locality: Gawieb, German Souruwest Arrica (L. Schultze). 

33c. Subsp. delagoense Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 87 
(8); 1910, Ann. Soe. Ent. Belgique, LIV, p. 441 (8, 2, @). Santscnt, 1914, Med. 
Géteborgs Mus. Zool. Afd., III, p. 17 (8). Tr&cArpn, ibid., p. 44. 

Monomorium salamonis subsp. delagoensis ARNOLD, 1916, Ann. South African 
Mus., XIV, p. 226 (8, 9, o). 

Type locality: Delagoa Bay, Porruaurse East Arrica (Liengme). 

Nata: (Haviland); Estcourt; Pietermaritzburg (I. Trigirdh). ZoLoLann: 

Dukudu; Umfolosi (I. Triigirdh). 
33c,. Var. grahamstownense Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) 

L, p. 245 (8). 
Monomorium salamonis subsp. delagoense var. grahamstownensis ARNOLD, 1916, 

Ann. South African Mus., XIV, p. 227 (8). 
Type locality: Grahamstown, Care Province (G. Arnold). 

33d. Subsp. herero Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 
IV, p. 16(8, 9). Sanrsen1, 1917, Ann. Soc. Ent. France, LXXXYV, (1916), p. 284. 

Monomorium salamonis subsp. herero ARNOLD, 1916, Ann. South African Mus., 

XIV, p. 222 (8, 2). 
Type locality: Possession Island, German Sournwest Arrica (L. Schultze). 
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Var. belli Foren, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 245 (8). 
rium salamonis subsp. herero var. belli ARNOLD, 1916, Ann. South Afri- 

Ser. Wieisaee, Care. Paovince Gi. Braun). ¢ 

Var. willowmorense Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, 

orium salamonis subsp. herero var. willowmorensis ARNOLD, 1916, Ann. 

ae. Willowmore, Cara Province (H. Brauns). 
Subsp. junodi Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 441 (8); 

id., LVII, p. 137 (8). 
momorium salamonis subsp. junodi ARNOLD, 1916, Ann. South African Mus., 
. 221 (8). F 

locality: Shilouvane, TRansvAa. (Junod). 
IAL Bulawayo (G, Arnold). 

‘Var. opacius Forer, 1913, Ann. Soc. Ent. Belgique, LVII, p. 136 (8). 
‘ae Rey. Zool. Afr., VI, p. 235. 

me m salamonis var. opacior ARNOLD, 1916, Ann. South African Mus., 

. » locality: Bulawayo, Ruopesia (G. Arnold). 
_ ocellatum Sanrscut, 1920, Ann. Soc. Ent. France, LXXXVIII, 
377 (8). 

EF icakity. Willowmore, Care Province (H. Brauns). 
i Noe subopacum (F. Suir) Emery, 1908, Deutsch. Ent. Zeitschr., 
4(8, 2). Wasmann, 1912, Zeitschr. Wiss. Zool., CI, p. 107. 

! > apace subopaca F. Smrrn, 1858, ‘Cat. Hym. Bit. Mus.,’ 

f iu adlaatasean Mayr, 1861, ‘Europ. Formicid.,’ p. 72 (8, @ ). 
R "1862, Berlin. Ent Zeitschr., V1, p. 294. 

; saben. mediterraneum Emery, 1881, Ann. Mus. Civ. 

va » XVI, p 531 (9). 
subopacum var. mediterraneum Mayr, 1895, Ann. Naturh. Hofmus. 

. conga Mus. Civ. Genova, XVI, p. 531 (8); 1892, ibid., XXXII, p. 117. 
. Anpré&, 1883, ‘Spec. Hym. Europ. Algérie,’ II, pp. 336 and 339 (8, 9). Datta 
ene, 1893, ‘Cat. Hym.,’ VII, p. 70. 
M. , . 

p. 18 Santscut, 1908, Ann. Soc. Ent. France, LXXVII, p. 517-(8, 2); 
Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 353 (8). 
‘onomorium salamonis subsp. subopacum ArNnovp, 1916, Ann, South African 

XIV, p. 224 (8, 9). 
‘ype locality: Mapera (T. V. Wollaston). 

_ Canantes, Morocco, southern Spar, Sarprnia, Sictry, Naxos, Avorers, 
— Care Province: Cape Town (Raffray); Willowmore (H. Brauns), Rxo- 
a Bulawayo (G. Arnold). Somatmanp: Obbia; Gubbet (Bricchetti-Robecchi), 
Gor Coasr: eee Brauns). 
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33g. Var. anceps (Emery). 

Monomorium subopacum var. anceps Emery, 1895, Ann. Soc. Ent. France, 

LXIV, p. 24 (8). ‘ 
Monomorium salamonis subsp. subopacum var. anceps ARNOLD, 1916, Ann, South 

African Mus., XIV, p. 225 (8). 
Type locality: Hamman’s Kraal, Transvaat (E. Simon). 

33g. Var. santschiellum, new name. 

Monomorium salomonis subsp. subopacum var. senegalense Santscut, 1913, Ann. 

Soc. Ent. Belgique, LVII, p. 306 (8) (nec Monomorium senegalense Roger, 1862). 
Type locality: St. Louis, Senecamsta (Claveau). ; 

33h. Subsp. termitarium Foret, in Schultze, 1910, ‘Forschungsreise in 
Siidafrika,’ IV, p. 17 (8, 2); 1910, Ann. Soc. Ent. Belgique, LIV, p. 441. 

Monomorium salamonis subsp. termitarium ARNOLD, 1916, Ann. South African 

Mus., XIV, p. 224 (8, 9). 
Type locality: Kooa, BecuuaNnaLanp (L. Schultze). 

MossaMepes: (Baum and Van der Kellen). 
33h,. Var. disertum Foret, 1916, Rev. Suisse Zool., XXIV, p. 417. 

Monomorium salomonis var. diserta Fore., 1913, Deutsch. Ent. Zeitschr., Beih., 

p. 216 (8). 
Monomorium salamonis var. diserta ARNOLD, 1916, Ann. South African Mus., 

XIV, p. 221 (8). ' 

Type locality: Shiloh, Sov1HeRN Ruopesta (G. Arnold). 

34. Monomorium (Xeromyrmex) senegalense Rocer. 
Monomorium senegalense Rocer, 1862, Berlin. Ent. Zeitschr., VI, p. 294, foot- 

note (8); 1863, ‘Verzeich. Formicid.,’ p. 31. Mayr, 1863, Verh. Zool. Bot. Ges. 
Wien, XIII, p. 429. Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 530 (8). Daria 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 70. 
Type locality: Senegal, SeneGAMBIA. 
35. Monomorium (Xeromyrmex) setuliferum Forev. 
Monomorium setuliferum Forex, in Schultze, 1910, ‘Forschungsreise in Siid- 

afrika,’ IV, p. 16 (8). Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
p. 354 (8). Arnon, 1916, Ann. South African Mus., XIV, p. 227 (8). ; 

Type locality: Khakhea, Becuuanaanp (L. Schultze). 
ANGOLA: Quifangondo (F. Silvestri). German Sourawest Arrica: Okahand- 

ja (Casper). BecHuaNALANnpb: Severelela (L. Schultze). 
35,. Var. notulum Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 441 (8, 

#); 1913, ibid., LVII, p. 137 (8). Arnoxp, 1916, Ann. South African Mus., XTV, 

p. 228 (8, <7). 
Type locality: Natav (Haviland). 
SovrHerRN Ruopesta: Bulawayo; Springvale (G. Arnold). 

36. Monomorium (Xeromyrmex) subdentatum Foret. 
Monomorium subdentatum Foret, 1913, Rev. Zool. Afr., II, p. 332 (8). Ber- 

QuaERrt, ibid., p. 427. 
Type locality: Elisabethville, Betc1an Conco (J. Bequaert). 

37. Monomorium (Xeromyrmex) tchelichofi Foret. 
Monomorium tchelichofi Fore., 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 

244 (8). ARNotp, 1916, Ann. South African Mus., XIV, p. 211 (8). 
Type locality: Willowmore, Care Province (H. Brauns). 
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ie A lideleses Cerecgcanin) eonemtia Sura). 
_ Myrmica (Monomarium) venusta F. Swrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, 

(8). 
venustum Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 531 (8). 

Anpré, 1881, Ann. Soc. Ent. France, (6) I, p. 65 (8, 2, o), Pl. mt, figs. 16-18; 
‘Spee. Hym. Europ. Algérie,’ Il, pp. 335, 339, and 343 (8, 9, o), Pl. xxu, 
and 7. Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 70. Fore, 1894, Mitth. 
Ent. Ges., IX, p. 88. Emery, 1908, Deutsch. Ent. Zeitschr., p. 677, fig. 

; Subgenus 4. Parholcomyrmex EMERY 

Monomorium subg. Parholcomyrmer Emery, 1915, Bull. Soc. Ent. France, p 

Paraholcomyrmex Emery, ibid., p. 191. 
_ Subgenotype: Myrmica gracillima F. Smith, 1861. - 
39. Monomorium (Parholcomyrmex?) amblyops Emery. 
- Monomorium amblyops Emery, 1894, Bull. Soc. Ent. Italiana, XXVI, p. 148. 
how Matto Grosso, BraziL. 
39a. Subsp. pross# Foret, 1916, Rev. Suisse Zool., XXIV, p. 418. 
Monomorium amblyops subsp. bulawayense Foret, 1914, Bull. Soc. Vaudoise 

‘Se. Nat., (5) L, p. 247 (8). Arnowp, 1916, Ann. South African Mus., XIV, p. 236 
(8, 2, &). (nec Monomorium exiguum var. bulawayense Forel, 1913). 
bis Type locality: Hillside, Bulawayo, Raopesta (G. Arnold). 
_ 40. Monomorium (Parholcomyrmex) australe (Emery). 
ie Monomorium subopacum subsp. australe Emery, 1886, Bull. Soc. Ent. Italiana, 

Ill, p. 363 (8, 9). 
__ Monomorium australe Dacia Torre, 1893, ‘Cat. Hym.,’ VIT, p. 65. 

- _ Monomorium subopacum subsp. australe var. leviceps Emery, 1886, Bull. Soc. 
Ent. Italiana, XVIII, p. 364 (8). 

_ Monomorium salomonis subsp. australe Foret, 1913, Deutsch. Ent. Zeitschr., 
hoozha 216 (€, 2). 
__ _Monomorium salamonis subsp. australe ARNOLD, 1916, Ann. South African Mus., 

' ‘XIV, p. 225 (8, 9). 
_ Monomorium subopacum var. australe Dixey and Lonastarr, 1907, Trans. Ent. 
‘Boe. London, p. 339. 
___ Monomorium (Paraholcomyrmez) australe Sanrscut, 1917, Ann. Soc. Ent. France, 

LXXXYV, (1916), p. 282 (8, ?). 
Type locality: Cape of Good Hope, Carr Province (L. Péringuey). 

_ Care Province: Willowmore (H. Brauns); Kimberley (Dixey and Longstaff). 
«40a. “‘Subsp. havilandi (Fore:) Sanrscut, 1917, Ann. Soc. Ent. France, 
LXXXYV, (1916), p. 282 (8, @). 

_—  Monomorium havilandi Fore, 1910, Ann. Soc. Ent. Belgique, LIV, p. 443 (8, 
#)- Arnotp, 1916, Ann. South African Mus., XIV, p. 216 (8, @ ). 

- Type locality: Natat (Haviland). 
ze Care Province: Cape of Good Hope (L. Péringuey; G. Arnold). 
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41. Monomorium (Parholcomyrmex) destructor (Jerpon). 

Atta destructor Jervon, 1851, Madras Journ. Litt. Sc., XVII, p. 105; 1854, Ann. 
Mag. Nat. Hist., (2) XIII, p. 47 (8). 

Myrmica vastator F. Smrru, 1858, Journ. Proc. idk. Soc. London, Zool., I, p. 
71 (8). 

Myrmica ominosa GERSTZCKER, 1858, Monatab. Ak. Wiss. Berlin, p. 263 (8); 
in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 517 (8). 

Myrmica atomaria GERSTECKER, 1858, Monatsh. Ak. Wiss. Berlin, p. 263 (9 ); 
in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 518 (¢ ). 

Myrmica (Monomarium) vastator F. Sure, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, 

p. 123 (8). 
Myrmica (Monomarium) basalis F. Smrru, ibid., p. 125 (8). 

Monomorium ominosum Rocer, 1863, “Verzeich. Formicid.,’ p. 31. Mayr, 1863, 
Verh. Zool. Bot. Ges. Wien, XIII, p. 429. . 

Monomorium atomarium Mayr, 1863, ibid., XIII, p. 429. 

Monomorium basale Mayr, 1865, ‘Reise Novara, Zool.,’ Il, Formicide, p. 92 

(8). Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 369, fig. (8, 9 ); 1881, ibid., XVI, 
p. 532 (8). Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 359 (8). 

Monomorium vastator Mayr, ibid., p. 359. Forex, 1897, Abhandl. Senckenberg. 
Naturf. Ges., XXI, p. 188 (8). 

Monomorium destructor Emery, in Dalla Torre, 1893, ‘Cat. Hym.,’ VII, p. 66. 

Sanrscut, 1908, Ann. Soc. Ent. France, LX XVII, p. 517 (8). Emery, 1908, Deutsch. 
Ent. Zeitschr., p. 671 (8, 9). 

Type locality: Inp1a (Jerdon). i 

Tropicopolitan. Errrrea: Sciotel (Beccari). Zanzrpar: (Voeltzkow). Portu- 

Gcuese East Arrica: Quilimane (Peters). 
41a. Subsp. kalahariense Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 

afrika,’ IV, p. 18 (8). Arnoxp, 1916, Ann. South African Mus., XIV, p. 235 (8). 
Type locality: Kooa to Sekgoma, Becuvanavanp (L. Schultze). 
4la;. Var. despectum Foret, 1910, Zool. Jahrb. Abt. Syst., X XTX, p. 252 

(8); 1913, Rev. Zool. Afr., II, p. 331 (8, 2). Bequarrt, ibid., p. 427. 
Type locality: Ghinda, Errrrea (K. Escherich). 

Be.cian Conco: Sankisia (J, Bequaert). 
42. Monomorium (Parholcomyrmex) dispar Emery. 
Monomorium dispar Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 24 (8). 

ARNOLD, 1916, Ann. South African Mus., XIV, p. 235 (8). 
Type locality: Makapan, Transvaat (E. Simon). 
43. Monomorium (Parholcomyrmex) gracillimum (Ff. Smrrn) Emery, 

1915, Bull. Soc. Ent. France, p. 190. See p. 1027. 
Myrmica gracillima F. Smrru, 1862, Journ. Proc. Linn. Soc. London, Zool., VI, 

p. 34 (8). 
Monomorium gracillimum Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 753 

(8); 1863, ibid., XIII, p. 429. Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 369, 

footnote, fig. (8, 9, o); 1881, ibid., XVI, pp. 532 and 533 (8). Enrn. Anpré, 
1883, ‘Spee. Hym. Europ. Algérie,’ II, pp. 333, 337, and 340 (8, 9, @), Pl. xxu, 
figs. 8 and 9. Maarerrt, 1884, Ann. Mus. Civ. Genova, XXI, p. 541 (8); 1884, 
Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (8). Daria Torre, 1893, ‘Cat. Hym.,’ 
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p. 67. Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 88; 1902, Ann. Soc. Ent. 
XLVI, p. 152 (8). Emery, 1908, Deutsch. Ent. Zeitschr., p. 669, fig. 2 

Saiceborien (Holcomyrmezx) gracillimum Santscut, 1914, Boll. Lab. Zool. Gen, 

Lapa Vill, p. 354 (8). 

* destructor subsp. qrecillieun var. karawajewi Foret, 1913, Rev. 
wm ocl., XXI, p. 437 (8). 

: Stipe locality: Khartum, ANGLO-EcyPtiAn Supan (Karawaiew). 
_ Syrta: Rehobot near Jaffa (Aharoni). 

te 43a. Subsp. robustius Foret, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 352 
. (8); 1894, ibid., IX, p. 88. Mayr, in Sjéstedt, 1907, ‘Exped. Kilimiamdlaro, Meru, 
‘ete.,’ II, 8, p. 12. See pp. 163 and 1027. 

_ Monomorium robustius Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 69. 
_ Monomorium destructor subep. robustius Foret, 1913, Deutsch. Ent. Zeitschr., 

ns ‘Type locality: Soma.iLanp (C. Keller). 
"= _ Sovursern Apreema: — BELGIAN Conco: Yakuluku (Lang and Chapin). 

= tee Subgenus 5. Holcomyrmex Mayr 
_ Holeomyrmex Mayr, 1878, Verh. Zool. Bot. Ges. Wien, XXVIII, p. 671. 
Aphznogaster (part) Ern. ANpré. Alta (part) Rocer. 

_ Monomorium subg. Holcomyrmex Emery, 1915, Bull. Soc. Ent. France, p. 191. 
_ Subgenotype: Holcomyrmez scabriceps Mayr, 1878. 

_ 44. Monomorium (Holcomyrmex) abyssinicum Foret, 1910, Zool. Jahrb. 

Abe Syst., XXIX, p. 250 (8). Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 

be © Holcomyrmez abyssinicus Fore, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 83 (8). 
‘a BS Type locality: Sournern Asyssinta (Ig). 
__ _Errrrea: Ghinda (K. Escherich). Danomey: (Desanti). 

Subgenus 6. Lampromyrmex Mayr 
Lampromyrmex Mayr, 1868, Beitriige z. Naturkunde Preussens, I, p. 93. 

____ Monomorium subg. Mitara Emery, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
: 261 (type: Monomorium lave Mayr, 1879). 
. Subgenotype: Lampromyrmez gracillimus Mayr, 1868 =Monomorium mayrianum 

_ Wheeler, 1914, from the Baltic amber. 
45. Monomorium (Lampromyrmex) bequaerti Foret. 
Monomorium (Martia) bequaerti Fore, 1913, Rev. Zool. Afr., Il, p. 334 (9). 

- Bequaert, ibid., p. 428. 
Type locality’: Elisabethville, Betatan Conao (J. Bequaert). 
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46. Monomorium (Lampromyrmex) exiguum Fore. 

Monomorium exiguum Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 85 (8). 
Monomorium (Martia) exiguum Forex, 1913, Ann. Soc. Ent. Belgique, LVI, | 

p. 351 (8). | 
Type locality: SourHern Apysstnta (Ig). we 

Be.a1an Conco: Leopoldville (J. Maes). 

46,. Var. bulawayense Foret, 1913, Deutsch. Ent. Zeitschr., Beih., P. 217 
ARNOLD, 1916, Ann. South African Mus., XIV, p. 238 (8). 

Type locality: Bulawayo, Ruopesia (G. Arnold). 

46a. Subsp. flavescens Foret, 1916, Rev. Suisse Zool., XXIV, p. 418 (8). 
Type locality: St. Gabriel, Beta1an Coneo (Kohl). 

46b. Subsp. mictile (Foret) Emery, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p.4 (8, 9). 

Monomorium (Martia) atomus subsp. mictilis Forer, 1910, Zool. Jahrb, Abt. 
Syst., X XTX, p. 252 (8, 9). 

Monomorium (Mitara) atomus subsp. mictile Forex, 1914, Bull. Soc. Vaudoise 
Se. Nat., (5) L, p. 248. Arnowp, 1916, Ann. South African Mus., XTV, p. 239 (8, 9). 

Type locality: Ghinda, Errrrea (K. Escherich; F. Silvestri). 

Erirrea: Nefasit (K. Escherich). Narau: Durban (G. Arnold; C. B. Cooper). 

47. Monomorium (Lampromyrmex) faurei Sanvscut. 
Monomorium (Mitara) atomus subsp. mictile Sanrscut, 1914, Boll. Lab. Zool. 

Gen. Agrar. Portici, VIII, p. 354 (8) (nec Forel). 

Monomorium (Mitara) faurei Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 

p. 260, fig. 10 (8). 
Type locality: Gaboon, Frencn Conoco (F. Faure). 

Frencu Guinea: Mamou (F. Silvestri). 
48. Monomorium (Lampromyrmex) orientale Mayr. 

+ Monomorium orientale Mayr, 1878, Verh. Zool. Bot. Ges. Wien, XXVIII, p. 

670 (8). Emery, 1908, Deutsch. Ent. Zeitschr., p. 685 (8, 9 ). 
Monomorium (Mitara) orientale Sanrscui, 1915, Bull. Soc. Hist. Nat. Afr. 

Nord, VII, p. 58, fig. 5 (8). 
Type locality: Calcutta, Inp1a (Rothney). 

48;. Var. africanum “ Mayr”’ Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 

II, p.78 (9). This has apparently not been described. 

Type locality: unknown. 
Britisu East Arrica: Fundu Island near Pemba (Voeltzkow). 
48. Var. clavicorne (Ern. ANpR&) Mayr, in Jagerskidld, 1903, ‘Exped., TX, 

Formicid.,’ p. 4. Emery, 1908, Deutsch. Ent. Zeitschr., p. 686. 
Monomorium clavicorne Ern. ANvré, 1881, Ann. Soc. Ent. France, LI, p. 68 

(8), Pl. m1, fig. 9; 1883, ‘Spee. Hym. Europ. Algérie,’ II, p. 332 (8), Pl. xxm, fig. 5. 
Dauia Torre, 1893, ‘Cat. Hym.,’ VII, p. 66. 

Type locality: Syria. 
ANGLO-EcGypTIAn Supan: Kaka, White Nile (1. Triigirdh). 
49. Monomorium (Lampromyrmex) ros® Santscui, 1920, Ann. Soe. Ent. 

Belgique, LX, p. 13, fig. 2c-f (8). 
Type locality: Beiaian Conco (J. Bequaert); no further locality is given, but 

the collector's field-number (No. 36) refers to Boma, according to verbal information 
received from Dr. Bequaert. 

(8). — 

e 
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: Diplomorium Mayr 

um Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 16. 
: Diplomorium longipenne Mayr, 1901. 

™Diplomerinn longipenne Mayr, 1901, Ann. Naturh. Hofmus. Wien, 

oral 18 (8, ts Arno, 1916, Ann. South African Mus., XIV, p. 240 (8, 9). 

Bondroitia FoREL 

subg. Bondroitia Fore., 1911, Bull. Soc. Vaudoise Se. Nat., (5) 

Foret, 1915, ‘Fauna Ins. Helvetia, Hym., Formicide,’ pp. 10 and 38. 
Diplomorium (Bondroitia) lujz Forel, 1909. 

luje Forex, 1909, Ann. Soc. Ent. Belgique, LIII, p. 72 (8, 9, @). 
(Bondroitis) luje Fone, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) 
2,0). 

locality: Sankuru, Beitaian Conco (Luja). 

Solenopsis Westwoop 

i eniiie aavlakes (Eiorvecen) Mamnnr, 1915; Rend. Avcad. Se: Bologna, 
ae N.S. XIX, p. 59, fig. 1 (8). 
ia Belmore fogs subsp. africana Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orie ran ta a). 

3. katie tremecevs) Roger, 1863, ‘ Verzeich. Formicid.,’ pp. 
$2 and 49. Mayr, 1867, Tijdschr. v. Ent., X, p. 109 (8, @, o); 1870, Verh. 

- Zool. Bot. Ges. Wien, XX, p. 996 (8). Sayrscm, 1910, Ann. Soc. Ent. France, 
LXXVIII, (1909), p. 359; 1913, Ann. Soc. Ent. Belgique, LVII, p. 306 (2, 8, @). 
_ Alta geminata Fasrictvs, 1804, ‘Syst. Piez.,’ p. 423 (¢ ). 
_ Solenopsis geminata var. innola Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, 
yae7, fig.6 (2,9, 9, ). 

_ Type locality: South America. 
eo Tropicopolitan. Liserta: Monrovia (Delafosse). Frencu Conoco: Samkita 
a e. Faure); Brazzaville (Valerio). Betaian Conco: Goma (Valerio). 

ea eee sere mn 
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4. Solenopsis gnomula Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, 
X, p. 13, fig. 6 (8). 

Type locality: Nefasit, Errrrea (F. Silvestri). 

5. Solenopsis maligna Santscu1, 1910, Ann. Soc. Ent. France, LX XVIII, 
(1909), p. 359, fig. 5 (8). Emery, 1915, Rend. Accad. Sc. Bologna, N. 8., XTX, p. 
64, fig. 6 (8). 

Type locality: Brazzaville, Frencu Conao (A. Weiss). 

6. Solenopsis orbuloides Exn. Anpré, 1890, Rev. d’Ent. Caen, Ix, p. 321 
(8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 77. Mayr, 1895, Ann. Naturh. 
Hofmus. Wien, X, p. 144. Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 354 (8, 9). Emery, 1915, Rend. Accad. Sc. Bologna, N. 8., XIX, p. 59. 

Type locality: Srerra Leone (Mocquerys). 

Nigeria: Olokemeji; Lagos (F. Silvestri). 

7. Solenopsis punctaticeps Mayr, 1865, ‘Reise Novara, Zool.,’ II, Formici- 
de, p. 109 (8); 1870, Verh. Zool. Bot. Ges. Wien, XX, p. 996 (8); 1887, ibid., 
XXXVII, p. 616 (8). Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 77. Wasmann, 
1899, Deutsch. Ent. Zeitschr., p. 405. Mayr, 1901, Ann. Naturh. Hofmus. Wien, 
XVI, p. 14 (8). Foren, 1910, Ann. Soc. Ent. Belgique, LIV, p. 430; 1911, Rev. . 

Zool. Afr., I, p. 276 (§); 1913, Ann. Soc. Ent. Belgique, LVI, p. 138 (8). Santscut, 
1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 355 (8); 1914, Med. Géteborgs 
Mus. Zool. Afd., III, p. 19, figs. 1, 2 (8, 9). Tr&cArpn, ibid., p. 44. Emery, 
1915, Rend. Aotad: Sec. Bologna, N. S., XIX, pp. 60 et seq., fig. '2 (8). ARNOLD, 
1916, Ann. South African Mus., XIV, p. 243 (8, 2, *), Pl. v1, figs. 78, 78a, 78b. 

Solenopsis punctatoceps J. ‘Hewrre, 1920, South African Journ. Nat. Hist., II, 
p. 109. 

Type locality: Table Mountain, Cape of Good Hope (Novara Expedition). 
Ruopesta: (G. Arnold). Navau: Pietermaritzburg; Balgowan (I. Trig&rdh); 

Estcourt (R. C. Wroughton); Shivyre (Haviland). Orance Free State: Bothaville 
(H. Brauns). Care Province: Port Elizabeth (H. Brauns); St. Croix Island, Algoa 

Bay (Hewitt). Ancota: Quifangondo (F. Silvestri). Betetan Conco: Congo da 
Lemba (R. Mayné). 

7;. Var. cleptomana (Santscur) Emery, 1915, Rend. pyc: Se. Bologna, 
N.S., XIX, p. 65, fig. 7 (8). 

Solenopsis cleptomana Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 80 (8). 

Type locality: Naivasha, Rift Valley, 1400 m., British East Arrica (Alluaud 
and Jeannel). 

7a. Subsp. caffra Foret, in Schultze, 1910, ‘Forschungsreise in Stidafrika,’ 
IV, p. 16. Emery, 1915, Rend. Accad. Se. Bologna, N.8., XTX, p. 62, fig. 3, land IT 

(8). 
Solenopsis punctaticeps var. caffra Fore, 1894, Mitth. Schweiz. Ent. Ges., IX, 

p. 99 (8, 9). Enery, 1895, Ann. Soc. Ent. France, LXIV, p. 27. Mayr, 1901, 
Ann. Naturh. Hofmus. Wien, XVI, p. 15 (8). Forrn, 1910, Ann. Soc. Ent. Belgique, 
LIV, p. 431 (9); 1913, Rev. Zool. Afr., II, p. 337 (8). Brquaxrt, ibid., p. 429. 
Foret, 1914, Bull. Soc. Vaudoise Se. Nat. (5) L, p. 242 (8). Arnoxp, 1916, Ann. 
South African Mus., XIV, p. 246 (8, 9). 

Type locality: Transvaat (P. Berthoud). 
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fax Conao: Elisabethville (J. Bequaert). Brcuvanatanp: Kooa (L. 
‘TRANSVAAL: Pretoria (E. Simon). Nata: (R. C. Wroughton). Cape 
Table Mt. (G. Arnold). Portrucuese East Arrica: Delagoa Bay: 

r. cyclops (SanTscut). 
nopsis punctaticeps subsp. cyclops Sanrscut, 1914, Med. Géteborgs Mus. 

., III, p. 19, fig. 1,1 (8, #). 
psis punctaticeps subsp. caffra var. (?) cyclops Emery, 1915, Rend. Accad. 

na, N. S., XIX, p. 62, fig. 3, III (8). 
enopsi is punctaticeps var. curlope ARNOLD, 1916, Ann. South African Mus., 

gah ¢). 
e loeal: ee Sasi a. Tragirdh). 

‘Durban (Marley; C. B. Cooper). 
f. Giversipiloes (Mare). 
is punctaticeps var. diversipilosa Mayr, 1901, Ann. Naturh. Hofmus. 

p. 15 (8). Arnoxp, 1916, Ann. South African Mus., XIV, p. 247 (8). 
: -punctaticeps subsp. caffra var. (?) diversipilosa Eunny, 1915, Rend. 

d. f: Bologna, N. S., XIX, pp. 62, 65. 
Type locality: Port Elizabeth, Care Province (H. Brauns). 
Care Province: Grahamstown (Hewitt). 

». Subsp. erythrea Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, 
>. fig. 5 (8); 1915, Rend. Accad. Sc. Bologna, N. 8., XIX, p. 64, fig. 5 (8). 
_ Type locality: Asmara, Errrrea (F. Silvestri). 

RITRE ef Silvestri). 

Solenops i senichablcnpe var. indocilis Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
r ae (8, 2). 
gy emg Mamou, Frenca Gutnea (F. Silvestri). 

kibalionats Wx. M. Wueeter. See p. 164 (8, <”). 

Deep heatiy: Tapajos River, Braziu (W. H. Bates). 
a) and apparently spreading to other continents. 
f +. Var. itinerans (Foret). 

____ Solenopsis pylades var. itinerans Foret, 1911, Rev. Zool. Afr., I, p. 276 (8). 
~ Sannscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 355 (8). 

Type locality: Kigerama, German East Arnica. 
; — Gurea: Konakry (F. Silvestri). 

Anergatides WASMANN 

_  Anergatides Wasuann, 1915, Ent. Mitt. Deutsch. Ent. Mus. Berlin, IV, p. 281. 
_ Genotype: Anergatides kohli Wasmann, 1915. 



880 Bulletin American Museum of Natural History [Vol. XLV 

1. Anergatides kohli Wasmann, 1915, Ent. Mitt. Deutsch. Ent. Mus- 

Berlin, IV, p. 283 (9, o”), Pls. vu and vim. 
Type locality: Fikilini, near Stanleyville, Bergian Conoco (H. Kohl). 

' Pheidologeton Mayr 

Pheidologeton Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 750. 
Phidologeton Bincuam, 1903, ‘Fauna Brit. India, Hym.,’ I, p. 160. 

Myrmica (part) Heer. C£codoma (part) Jervon. Pheidole (part) F. Suara. 
Solenopsis (part) F. Smurn. 

Genotype: Ocodoma diversa Jerdon, 1851 = Pheidole ocellifera F. Smith, 1858. 
1. Pheidologeton diversus (Jexpon) Rocer, 1863, ‘Verzeich. Formicid.,’ 

p. 30. 

Ocodoma diversa Jervon, 1851, Madras Journ. Litt. Se., XVII, p. 109 (2 8); 
1854, Ann. Mag. Nat. Hist., (2) XIII, p. 51 (& 9). 

Type locality: Wynaad, Sournern Inp1a (Jerdon). 

Oriental Region. 
la. Subsp. standfussi Forex, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVII, 

p. 386 (2). 
Type locality: Guinea (locality extremely doubtful). 

2. Pheidologeton solitarius Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 141 
€E) 

Type locality: Sokode Basan, Toco (Schréder). 

The generic reference of this species is perhaps erroneous. 

The following species has been referred to Pheidologeton by Mayr, 1866, Verh. 
Zool. Bot. Ges. Wien, XVI, p. 899; but owing to its 12-jointed antennz it cannot 

belong in that genus. It is impossible to place it without examin’ng the type speci- 

men. 
Atta hostilis F. Sarva, 1858, ‘Cat. Hym. Brit. Mus.,” VI, p. 165 (8, 2). 
Type locality: Port Natal, Nata. 

Aneleus EMERY 

Pheidologeton subg. Aneleus Emery, 1900, Termes. Fiizetek, XXIII, p. 327. 

Genotype: Solenopsis similis Mayr, 1862. 
1. Aneleus diabolus Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

VIII, p. 355, fig. 19 (4, 9). 
Oligomyrmex diabolus SANtscui, 1913, Bull. Soc. Ent. Teena pp. 459 and 460 

(4, 8). 
Type locality: Victoria, Cameroon (F. Silvestri). 
2. Aneleus perpusillus (Emery) ArNno.p, 1916, Ann. South African Mus., 

XIV, p. 254 (2, 8). 
Pheidologeton perpusillum Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 26 

(4, 8), Pl. u, figs. 8-11. Forex, 1910, Ann. Soe. Ent. Belgique, LIV, p. 431 (9). 
Type locality: Pretoria, Transvaau (E. Simon). 
Care Province: Kimberley (E. Simon). Natau: in the Mountains (R. C. 

Wroughton). 

2a. Subsp. arnoldi (Foret) ArNotp, 1916, Ann. South African Mus., XTV, p 

255 (2%, 8), Pl. vi, figs. 81, 8la. 
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. ‘Type locality: Kibosho, German East Arnica (Katona). 
ete _Ansleus politus Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

_ Formicide,’ p. 79, fig. 8 (8). 
a i "Type locality : Blue Post Hotel, Kikuyu, 1520 m., British East Arrica (Allu- 
a ~ aud and Jeannel) 
2 4. ‘Aneleus silvestrii Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

p. 357, fig. 20 (2, 8). 
vie locality Aburi, Gop Coast (F. Silvestri). 

Oligomyrmex Mayr 

ee veave, 1867, Tijdschr. v. Ent., X, p. 110. 
_ Genotype: Oligomyrmezx concinnus Mayr, 1867. 

———s*«4..-s« Oligomyrmex alluaudi Sanrscui, 1913, Bull. Soc. Ent. France, pp. 459 
jar ae (%, 8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 81, 

fig. 9 (2, 9). 
Type locality: Shimoni, Brrrisu East Arnica (Alluaud and Jeannel). 
- Bririsu East Arrica: Kijabé, Kikuyu Escarpment, 2100 m. (Alluaud and 

Seana). 
eS. 1,. Var. cataracte Santscui, 1919, Bull. Soc. Vaudoise Se. Nat., (5) LII, 

—~p. 337 (4, 8). 
_ —s Type locality: Victoria Falls, Ruopesta (G. Arnold). 
_ 2. ‘Oligomyrmex angolensis Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. 
_ Portici, VIII, p. 358, fig. 21 (21, 8). 
Bes Type locality: Quifangondo, ANcoua (F. Silvestri). 

2a. Subsp. congolensis Foret, 1916, Rev. Suisse Zool., XXIV, p. 417 (2, 8). 
Type locality: Betaian Conco (H. Kohl). 

~~ 3. Oligomyrmex arnoldi Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 

1238 (8). Sanrscnt, 1913, Bull. Soe. Ent. France, p. 459 (9). 
ie. ee: Bulawayo, Ruopvesia (G. Arnold). 
- debilis Sanrscut, 1913, Bull. Soc. Ent. France, p. 459 (8); 
g See net, Lab. Zool. Gen. Agrar. Portici, VIII, p. 360, fig. 22 (2, 8, o). 
—s- Oligomyrmex (Aéromyrma?) debilis Sanrscut, 1919, Bull. Soc. Vaudoise Se. 

Nat., (5) LII, p. 357 (2, 8). 
Type locality: Kindia, Frencu Guinea (F. Silvestri). 

_ Frencn Guinea: Konakry; Camayenne (F. Silvestri). 
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5. Oligomyrmex erythreus Emery, 1915, Boll. Lab. Zool. Gen. Agrar. 
Portici, X, p. 14, fig. 7 (@, 8). 

Type locality: Ghinda, Errrrea (F. Silvestri). 

6. Oligomyrmex jeanneli Sanrscu, 1913, Bull. Soc. Ent. France, pp. 459 

and 460 (4, 8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidm#,’ p. 83, 
fig.10(%,8)  Ativaup and Jeannet, 1914, Arch. Zool. Gén. Exp., LIII, p. 366. 
Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 14 (8). 

Type locality: Shimoni, Brrrisn East Arnica (Alluaud and Jeannel). 
Errrrea: Nefasit (F. Silvestri). 

Aéromyrma ForEL 

Aéromyrma Foret, in Grandidier, 1891, ‘Hist. Nat. Phys. Madagascar,’ XX, 2, 
p. 198; 1891, Ann. Soc. Ent. Belgique, XXXV, C. R., p. ecevii. 

Genotype: Aéromyrma nosindambo Forel, 1891. 
1. Aéromyrma africana Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 

afrika,’ IV, p. 15 (2). ARnowp, 1916, Ann. South African Mus., XIV, p. 256 (21). 
Type locality: Kooa to Sekgoma, BecuvanaLanp (L. Schultze). 

2. Aéromyrma arnoldiella (Sanrscui). 
Oligomyrmex (Aéromyrma) arnoldiella Santscut, 1919, Bull. Soc. Vaudoise Se. 

Nat., (5) LIT, p. 340, figs. 3a, j, p, q, v, x (2, 8). 
Type locality: Navrau (Haviland). 

3. Aéromyrma hewitti (Sanrscui). 
Oligomyrmex (Aéromyrma) hewitti Santscut, 1919, Bull. Soc. Vaudoise Se. Nat., 

(5) LH, p. 341, figs. 3d, 1, 0, t, uw (2, 8). 
Type locality: Grahamstown, Care Province (Hewitt). 

4. Aéromyrma incerta (Sanrscu). 
Oligomyrmex (Aéromyrma) incertus SANTSCHI, 1919, Bull. Soc. Vaudoise Se. Nat., 

(5) LIU, p.340, figs. 3e, h (8). 
Type locality: Hillside, Bulawayo, Ruopesta ve Arnold). 

5. Aéromyrma lucida (Sanrscu). 
Oligomyrmex (Aéromyrma) lucidus SANTSCHI, 1917, Ann. Soc. Ent. France, 

LXXXV, (1916), p. 284 (8); 1919, Bull. Soe. Vaudoise Se. Nat., (5) LII, p. 339, 
figs. 3c and i (8). 

Type locality: Bunthorne Mine, Bulawayo, Ruopesta (G. Arnold). 

6. Aéromyrma nana (SanTscut). 
Oligomyrmex (Aéromyrma) nanus Santscut, 1919, Bull. Soc. Vaudoise Se. Nat., 

(5) LIT, p. 338, figs. 3f, m, r, s (2, 8). 
Type locality: Amatongas Forest, Porrucvese East Arrica (G. Arnold). 

7. Aéromyrma petulca Wm. M. Wueever. See p. 166 (2). 
Type locality: Malela, Betaian Conco (Lang and Chapin). 

8. Aéromyrma semilevis (Mayr). 
Solenopsis semilevis Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 15 (8). . 

ARNOLD, 1916, Ann. South African Mus., XIV, p. 247 (8). 
Oligomyrmex (Aéromyrma) semilzvis Emery, 1915, Rend. Accad. Se. Bologna, 

N. S., XIX, p. 59. 
Type locality: Port Elizabeth, Capz Province (H. Brauns). 
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a (Aéromyrma) comdlente var. tregaordhi SANTscui, 1917, Ann. Soe. 
ace, LXXXYV, (1916), p. 285. 

Sat are i Santscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, 
». 20, fig. 2(8). Annoxp, 1916, Ann. South African Mus., XIV, p. 257 (8). 
= bal (Aéromyrma) tregaordhi Santscul, 1919, Bull. Soe. Vaudoise Se. 

- Nat., (5) LIL, p. 338, figs. 3¢, g (8). 
_ Type locality: Balgowan, N arat (I. big tere 

‘VIII, p. 145, fig. LXIX (8); 1914, ihid:, VIII, 0. 358 (8). F. Suivzsrai, 1914, 
ae t Exped. to Africa in Search Nat. Wiens. Fruit Flies,’ p. 128 (8), Pl. xxrv, 

49. 
ae Type locality: Aburi, Gop Coast (F. Silvestri). 

ae BA Carebara WrEsTWooD 
. aa 1840, Ann. Mag. Nat. Hist., VI, p. 86. 
; 3 Genotype: Carebara lignata Westwood, 1840. 

1. Carebara ampla Sanrscut, 1912, Bull. Soc. Ent. France, p. 284 (9, 
a 8 1913, Ann. Soc. Ent. Belgique, LVII, p. 307. 
= locality: Majunga, Beta1an Conco (Gérard). 

- Carebara arnoldi (Foret) Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. 

x“ 363, fig. 26 (8). Arnowp, 1916, Ann. South African Mus., XIV, p. 
a F ). 

Oligomyrmez arnoldi Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 123 (8). 
ag Type locality: Bulawayo, Ruopesta (G. Arnold). 
____ 8. Carebara junodi Foret, 1904, Ann. Soc. Ent. Belgique, XLVIII, p. 154 
7 am 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, pp. 363 and 364, 

24 ( 
___ -Carebara vidua subsp. junodi Fore, 1909, Ann. Soc. Ent. Belgique, LIII, p. 
839, @); 1913, Rev. Zool. Afr., Il, p. 336 (8, 9, @). Bequaert, ibid., p. 428. 
aA 1916, Ann. South African Mus., XIV, p. 252 (8, ? ). 
- Type locality: Shilouvane, TRANSVAAL (H. Junod). 
_--—s«;Bereran Conco: Katanga (Lemaire); Sankisia (J. Bequaert); Kalumba; 
 etumbe (Neave); Lake Moero. 
:: 4. Carebara langi Wu. M. Wueeter. See p. 173 (9). 
_____-‘Type locality: Stanleyville, Becian Conco (Lang and Chapin). 
___&.  Carebara osborni Wu. M. Wureter. See p. 174(8, 9, o*). 
__—s Type locality: Niangara, Berctan Conco (Lang and Chapin). 
_ 6. Carebara sicheli Mayn, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 754 (9); 

1863, ibid., XIII, p. 402. Roger, 1863, ‘Verzeich. Formicid.,’ p. 32. Datta Torre, 
F tevs, *Cat. Hym.,’ VII, p. 74. Mayr, 1904, Verh. Zool. Bot. Ges. Wien, LIV, p. 

596 (9). Sanrscur, 1913, Ann. Soc. Ent. Belgique, LVII, p. 307 (8). 
‘Type locality: Senegal, Senecamata. 
i Urrer Danomey. Anoio-Ecyprian Supan: White Nile. 
~~. Carebara silvestrii Sanrscu, 1914, Boll. Lab. Zool. Gen. Agrar. 
_  Portici, VIII, pp. 362 and 364, fig. 23 (9). 

. Type locality: Mamou, Frencu Guinea (F. Silvestri). 

a 



SS4 Bulletin American Museum of Natural History [Vol. XLV 

8. Carebara vidua F. Smirn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 179 (@*). 
Rocer, 1863, ‘ Verzeich. Formicid.,’ p. 32. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, 

XIII, p. 402; 1866, ibid., XVI, p. 904 (9, o). Emery, 1877, Ann. Mus. Civ. 
Genova, IX, p. 377 (9, @). Dusrant, 1892, ‘A Naturalist in the Transvaal,’ p. 
211. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 74. Mayr, 1895, Ann. Naturh. 
Hofmus. Wien, X, p. 144 (9). Emery, 1899, Ann. Mus. Civ. Genova, XXXTX, 

p. 500 (9, o"). Foret, 1901, Ann. Soc, Ent. Belgique, XLV, p. 392 (8). Brvenam, 
1903, Ann. Mag. Nat. Hist., (7) XTI, p.61(9, @%). Wasmann, in Jagerskidld, 1904, 
‘Exped., XIII, Termitophilen,’ p. 13 (8). Zavarrari, 1907, Boll. Mus. Zool. Anat. 

Comp. Torino, XXII, No. 550, p. 2 (9). Foret, in Schultze, 1910, ‘Forschungs- 
reise in Siidafrika,’ IV, p. 12 (9, o@). Emery, 1912, Annuar. Mus. Zool. Univ. 

Napoli, N. 8., III, No. 26, p.2 (9). Forex, 1913, Rev. Zool. Afr., II, p. 337 (9, 
&). Sanrscnt, 1913, Ann. Soc. Ent. Belgique, XX XVII, p. 306 (c*); 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 363, fig. 25 (9); 1914, ‘Voy. Alluaud et 

Jeannel Afr. Orient., Formicide,’ p. 84 (8, co). . ARNOLD, 1916, Ann. South African 

Mus., XIV, p. 249 (8, 9, co”), Pl. v1, figs. 79, 80. Seep. 177. 
Carebara colossus GERST#CKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 263 (9 ); 

in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 512 (¢ ), Pl. xxxu, fig. 8. Rocmr, 
1863, ‘Verzeich. Formicid.,’ p. 32. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 
p. 402. 

Carebara dux F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 179 (@ ). Roger, 

1863, ‘Verzeich. Formicid.,’ p. 32. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 

p. 402. 
Carebara vidua var. dux Foret, 1909, Ann. Soc. Ent. Belgique, LITT, p. 53 (9 ); 

1913, Rev. Zool. Afr., II, p. 337 (9 ). 
Carabara vidua E. Warren, 1909, Ann. Natal Mus., II, pt. 1, p. 120. 

Carebara vidua var. abdominalis Santscut, 1912, Bull. Soc. Ent. France, p. 285 

(9). 
Carebara vidua subsp. abdominalis Sanrscut, 1914, ‘Voy. Alluaud et Jeannel 

Afr. Orient., Formicide’, p. 84 (9 ). 
Type locality: Port Natal, Natav. »* 

Be.iotan Conco: Niangara; Faradje (Lang and Chapin); Yakuluku (J. Rod- 

hain); Katanga (Lemaire); valley of the Lubumbashi (Buttgenbach); Kwesi to Kilo 

(Bayer). ANGLo-Ecypttan Supan: Gebel Achmed Aga, White Nile (I. Tragfrdh); 
Niam Niam. Errrrea: Keren (Beccari). Apysstnta: Sancurar to Amarr Burgi; 

Badditu to Dimé; Dimé to Bass Narok (V. Bottego). Soma.i.anp; Giuba River 
(Elena d'Aosta). British East Arrica: Bura, Wa-Taita; Kibwezi, Wakamba (C. 

Alluaud). Ucanpa: Kampala (C. C. Gowdey). Ruopesta: Hartley (Zeally); 
Kazungula (Jall4); Southern Rhodesia (G. Arnold); Lake Ngami. Porruevese 
East Arnica: Tete (Peters). TRANSVAAL: Pretoria (Distant; Wichgraf); Barber- 

ton (Rendall). Nara: (Haviland). German Sourawest Arrica: Okahandja 

(Casper; Dinter). 

Pedalgus ForeL 

Pxdalgus Forex, in Escherich, 1911, “Termitenleben auf Ceylon,’ p. 217. 
Genotype: Pzxdalgus escherichi Forel, 1911. 

1. Pedalgus infimus Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 364, fig. 27 (9). 
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fetes Saracen, 1913, Bull. Soc. Ent. France, p. 459 (8). 
lity: Kindia, Frencu Gutnea (F. Silvestri). 

igus termitolestes Wu. M. Wueever. See p. 177 (8). 
ty: Malela, Bercian Conco (Lang, Chapin and J. Bequaert). 

Myrmecinini Ashmead 

Terataner EMERY 

Sacee, 1912, Ann. Soc. Ent. Belgique, LVI, p. 103. 
e: Atopomyrmex foreli Emery, 1899. 
taner bottegoi Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 103. 

4 ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 72 (8). 
mex bottegoi Emery, 1896, Ann. Mus. Civ. Genova, XXXVII, p. 155, — 

bottegi R. Gestro. in Vanutelli and Citerni, 1899, ‘Seconda 
», L’Omo’ p. 626, fig. 19 (8). 
+ Legh, Gomtaraanp (V. Bottego). 

: Seni Mons, 1912, Ann. fen: Ent. Belgique, LVI, p. 103. 
c luteus Emery, 1899, ibid., XLII, p. 477 (8). Srrrz, 1910, Mitt. 

n, V, p. 145 (8). 

Atopomyrmex ERN. ANDRE 
x Ern. Anpré&, 1889, Rev. d’Ent. Caen, VIII, p. 226. 
eee eres Exo. André, 1889. 

9pom) mocquerysi Erxn. Anpré, 1889, Rev. d’Ent. Caen, VIII, 
a itecy, 1892, Ann. Soc. Ent. France, LX, (1891), p. 562 (8), Pl. xv, fig. 7. 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 61. Fount, 1894, Mitth. Schweiz. Ent. 

, p. 83. Ean. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 3 (9). Mayr, 
n. Naturh. Hofmus. Wien, X, p. 134. H. Srapetmann, 1898, ‘Deutsch- 
» IV, Hym., p. 41. Emery, 1899, Ann. Mus. Civ. Genova, XXXIX, 
4 ‘Mayr, in Jigerskidld, 1903, ‘Exped., [X, Formicid.,’ p. 4 (8); 1907, 

“Forschungsreise in Sidafrika,’ IV, p. 12 (8). Srrrz, 1910, Mitt. Zool. Mus. 
| +P 145 (8). wae 1911, Rev. Zool. Afr., I, p. 276 (8). Emery, 1912, 

Bequaert, ibid., r 428. Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
, VIII, p. 351 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 

(8). See p. 191. 
_ Atopomyrmex mocquerysi var. australis Santscut, 1914, Med. Géteborgs Mus. 

l. Afd., III, p. 16 (8). Anwowp, 1916, Ann. South Afriean Mus., XIV, p. 193 
- Same as type, este Arnold in litt. 
es: Dakar, Senecampia (Mocquerys). 

_ Danomey: Kotonou (F. Silvestri), Stave Coast. Frencu Conco: Ogowe 
(Moequerys). Bevatan Conco: Lukolela to Basoko; Akenge; Medje; Faradje 

and Chapin); Matadi; Sankisia (J. Bequaert); Kondué (Luja). ANnooua. 
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AnaLo-EeyptiAn Supan: Kaka, White Nile (I. Trigirdh); Khor Attar (F. Werner). 
ApyssiniA: Buditu to Bass Narok (V. Bottego). Somaumanp. Bririsn East 
Arnica: Voi, Wa-Taita, 600m. (C. Alluaud). Zanzrpar. Porruauese East Arrica: 
Lobombo Borges, Mozambique (Wilms); Delagoa Bay (Liengme; P. Berthoud); 
Xalasi (C. W. Howard). Norra West Ruopesia: Mwengwa (H. Dollmann). 
Zoivann: (I. Triigirdh). : 

1,. Var. curvispina Foret, 1911, Deutsch. Ent. Zeitschr., p. 311 (8); 1914, 
Bull. Soc. Vaudoise Se. Nat., (5) L, p. 232; 1916, Rev. Suisse Zool., XXIV, p. 419 
(2). Arnoxp, 1916, Ann. South Aivioes Mus., XIV, p. 191 (8, 9). 

Type locality: Kondué, Beva1an Cowao (Luja). 

Bretaian Conoco: Lumbulumbu (H. Kohl). Sournsern Ruopesia: Sipspoma, 
Umgusa River; Malindi; Victoria Falls (G. Arnold). Zutuianp: (1. Triigirdh). 

la. Subsp. eryptoceroides (Emery) Foret, 1913, Rev. Zool. Afr., II, p. 336 
(8). Berquvarrt, ibid., p. 428. Forex, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 
p. 343 (9). See p. 182. 

Atopomyrmex cryptoceroides Emery, 1892, Ann. Soc. Ent. France, LX, (1891), 
p. 561 (@), Pl. xv, figs. 5 and 6. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 60. 
Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 477 (8). Srrrz, 1910, Mitt. 
Zool. Mus. Berlin, V, p. 145, fig. 10 (8). Emery, 1912, Ann. Soc. Ent. Belgique, 

LVI, p. 102. Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 351 (8). - 
Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 374 (8). 

Atopomyrmex deplanatus Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 133 
(8). S; 

Type locality: Assinie, lvory Coast (C. Alluaud). 

Frencu Guinea: Kakoulima; Mamou; Kindia (F. Silvestri). Snerra Leone: 
Samlia Falls, River N’Gamie (Mocquerys). Goip Coast. Sournern NiGERIA: 
Ibadan (F. Silvestri). Cameroon: Mundame (Conradt). Fernanpo Po: (Con- 
radt). Spanish Guinea: Alen; Uelleburg (Tessmann). Frenca Congo: Fort de 
Possel to Fort Crampel (Schubotz); Kuilu River. Beto1an Conao: Kondué (Luja); 
St. Gabriel; Bengamisa (Kohl); Malela; Elisabethville (J. Bequaert). 

la;. Var. melanoticus Wm. M. Wueeter. See p. 182 (9). 
Type locality: between Lukolela and Basoko, Bevcian Conco (Lang and 

Chapin). 

Atopula Emery 

Atopula Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 104. 

Vollenhovia subg. Atopula Emery, 1912, ibid., LVI, p. 273. 

Genotype: Atopomyrmex nodifer Emery, 1901. 
1. Atopula nodifera Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 104 (8). 
Atopomyrmex nodifer Emery, 1901, Deutsch. Ent. Zeitschr., p. 115, footnote, 

fig. (8, 2). Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 421 (9). 

Type locality: Cammroon (L. Conradt). 

Meranoplini Emery 

Calyptomyrmex EMERY 

Calyptomyrmex Emery, 1887, Ann. Mus. Civ. Genova, XXYV, p. 472. 

Genotype: Calyptomyrmez beccariit Emery, 1887. 
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Subgenus 1. Calyptomyrmex Emery, sensu stricto 
1otype: same as genotype. 

lyptomyrmex arnoldi (Fore) ArNotp, 1917, Ann. South African 

IV, 360 (8), Pl. vir, figs. 114, 114a. 
pi “ iyeceabenaag 1913, Ann. Soc. Ent. Belgique, LVII, p. 115 (8). 

:  aeeulgae Ruopesta (G. Arnold). 

omyrmex nummulitica Sanrscui, 1914, Boll. Lab. Zool. Gen. 
. i, VII, p 352 (8). 

: Victoria, Cameroon (F. Silvestri). 
nyrmex stellatus Santscui, 1915, Ann. Soc. Ent. France, 

p. 255.5 (2) 

Subgenus 2. Dicroaspis Emery 

Emery, 1908, Ann. Soc. Ent. Belgique, LII, p. 184. 

ex subg. Dicroaspis Emery, 1915, Boll. Lab. Zool. Gen. Agrar. 

pe: ree cvnwows Emery, 1908. 
yptom: (Dicroaspis) claviseta (Sanrscui). 

Viialide Cashincn, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 

4 clit Pietermaritzburg NaTaL (L. "Tragirdh). 
ae: 2) (Dicroaspis) cryptocerus (Emery). 

icroaspt. Reltienn Taany, 1 1908, Ann. Soc. Ent. Belgique, LII, p. 185, fig. 1 
is Wasmann, 19]8, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 145. 
pe locality: Stanleyville, Beta1an Conco (Kohl). 

. Var. levidens Santscur, 1919, Rev. Zool. Afr., VII, p. 88 (8). 
p locality: Yambuya, Beia1an Conco (J. Bequaert). 
Calyptomyrmex (Dicroaspis) foreli Emery, 1915, Boll. Lab. Zool. Gen. 

‘Portici, X, p. 15. 
emeryi Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 262 (8). 

rscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 311 (8, 9). (nec Calyptomyrmex 
y Forel, 1901). 

locality: Ghinda, Exrrrea (K. Escherich; F. Silvestri). 
: Harar (Reichensperger). 

7. Calyptomyrmex (Dicroaspis) pusillus Sanrscui, 1915, Ann. Soc. Ent. 
wee, LXXXIV, p. 256 (8). 
Type locality: Gaboon, Frencu Conco (F. Faure). 

Meranoplus IF’. Suir 

Meranoplus F. Surru, 1854, Trans. Ent. Soe. London, (2) I, p. 224. 
__ Cryptocerus (part) Guénix, F. Sarru, Lowne. Myrmica (part) Jervon. 

- Genotype: Cryptocerus bicolor Guérin, 1845. 
1. Meranoplus bondroiti Sawrscur, 1915, Ann. Soc. Ent. France, LX XXIV, 

p. 254, fig. 4 (8). 
‘Type locality: Uzaga, region of the Great Lakes, Beraian Coneo (Gérard). 
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2. Meranoplus excisus Arnoup, 1914, Proc. Rhodesia Sc. Assoe., XIII, p. 
29, Pl., fig. 9 (8); 1917, Ann. South African Mus., XIV, p. 367 (8). 

Type locality: Estcourt, Natat (R. C. Wroughton). 
3. Meranoplus magrettii Ern. Anpré, in Magretti, 1884, Ann. Mus. Ciy. 

Genova, XXI, p. 543, fig. A (8); in Magretti, 1884, Bull. Soc. Ent. Italiana, XV, 
(1883), p. 245, fig. la (8). Datta Torre, 1893,‘ Cat. Hym.,’ VII, p. 137. Mayr, 1893, 
Jahrb. Hamburg. Wiss. Anst., X, 2, p. 201 (8; var.?). Forer, 1894, Mitth. Schweiz. 
Ent. Ges., IX, p. 79. H. STADELMANN, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 
39 (var. 9). 

Type locality: Suakin, ANGLo-EayptTian Supan (Magretti). 

SourHern Asyssrnia: (Ig). German East Arrica: Bagamoyo (F. Stuhlmann; 
var.?). : 

4. Meranoplus nanus Ern. Anprf, 1892, Rev. d’Ent. Caen, XI, p. 55 (8). 
Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 137. Sanrscut, 1914, Boll. Lab. Zool. 
Gen. Agrar. Portici, VIII, p. 351 (8, 9). Arnowp, 1917, Ann. South African Mus., 
XIV, p. 365 (8). 

Type locality: Gaboon, Frencu Conao. 

Frencu Guinea: Kindia (F. Silvestri). 

4a. Subsp. inermis (Emery). 

Meranoplus inermis Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 41 (8), 
Pl. u1, fig. 24; 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 15 (8). Amnon, 
1917, Ann. South African Mus., XIV, p. 365 (8). 

Type locality: Makapan, Transvaat (E. Simon). 

Erirrea: Asmara (F. Silvestri). 

4b. Subsp. nanior Forer, 1907, Ann. Mus. Nat. Hungarici, V, p. 12 (8). 
Santscut, 1916, Ann. Soc. Ent. France, LX XXIV, (1915), P. 506. Arnowp, 1917, 

Ann. South African Mus., XIV, p. 366 (8). 
Type locality: Mto-ya-Kifaru, German East Arrica (Katona). 

Ruopesta: Victoria Falls (G. Arnold). 
4b,. Var. kiboshanus Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 12 (8). 
Type locality: Kibosho, German East Arrica (Katona). 

4c. Subsp. soriculus Wm. M. Wueeter. See p. 184 (8, 2, @). 
Type locality: Avakubi, Becran Conco (Lang and Chapin). 

Bevotan Conco: Medje (Lang and Chapin). 
5. Meranoplus peringueyi Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, 

p. 365 (8), Pl. xvn, fig. 12. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 137. Foren, 
1913, Ann. Soc. Ent. Belgique, LVII, p. 116 (8). Arnoxp, 1917, Ann, South African 
Mus., XIV, p. 368 (9), Pl. vim, figs. 115, 115a. 

Type locality: Cape of Good Hope (L. Péringuey). 

Care Province: Willowmore (H. Brauns). 

6. Meranoplus simoni Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 41 

(2), Pl. u, fig. 23. Arnoxp, 1917, Ann. South African Mus., XTV, p. 369 ed 5 
Type locality: Vrijburg, Care Province (E. Simon). 

6a. Subsp. nitidiventris Mayr, 1901, Ann. Naturh. Hofmus. Wien, xIV, p. 

26 (8). Foren, 1913, Ann. Soc. Ent. Belgique, LVII, p. 116 (8). Annoxp, 1917, 
Ann. South African Mus., XIV, p. 370 (8, 2, o). 

Type locality: Bothaville, ORANGE Free Stare (H. Brauns). 

Ruopesta: Bulawayo (G. Arnold). 
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ar. springvalensis Arnon, 1917, Ann. South African Mus., XIV, p- 

locality: Springvale, SovrnerN Ruopesta (G. Arnold). 
_ Subsp. suturalis Forer, 1910, Ann. Soc. Ent. Belgique, LIV, p. 424 (8). 

7, Ann. South African Mus., XIV, p. 370 (8). 
locality: Natat (Haviland). 

Meranoplus spininodis Anxoun, 1917, Ann. South African Mus., XIV, p. 

; locality: Hillside, Bulawayo, SovurHern Ruopesra (G. Arnold). 

Leptothoracini Emery 
Macromischoides Wm. M. WHEELER 

‘acron Wa. M. WHEE ter, 1920, Psyche, XXVII, p. 53. 
enotype: Macromischa aculeata Mayr, 1866. 
‘Macromischoides aculeatus (Mayr). See p. 189. 
cre ischa aculeata Mayr, 1866, Sitzb. Ak. Wiss. Wien, LIII, Abt. 1, p. 507 
+ Anpné, 1889, Rev. d’Ent. Caen, VIII, p. 204 (9). Datta Torre, 1893, 

: 106, Ent. Tidskr., XVII, p. 238. Foret, 1901, Mitth. Schweiz, "Ent. Ges, e 
"aly (8). Mayr, 1902, Verh. Zool. Bot. Ges. Wien, p. 292 (8, 2, @). Was- 

1906, Tijdschr. v. Ent., XLVIII, p. 213, Pl. vin, fig. 3 (nest). 
i Setihestens Exctiy, 1896, Bull. Soc. Ent. France, p. 103; 1908, 

es LII, p. 187 (<7). Fore, 1909, ibid., LIII, p. 59 (8). 
1910, Ann. Soc. Ent. wenn, RE VET, (1909), p. 385 (8, e, a). Foret, 

r 5 9). Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 366 (8). 
. Sc t, 1915, Deutsch. Ent. Zeitschr., p. 494. Fore, 1916, Rev. Suisse Zool., 

XXIV, p. 420 (8, 9, #). Srrrz, 1916, ‘Byrgebn. Zweit. Deutsch. Zentr. Afr. Exp. 
1910-11,’ I, p. 393 (8, 2), Pl. xxi (nest). Srranp, 1917, Ent. Mitt. Deutsch. Ent. 
Mus. Berlin, VI, p. 41. 

Frexce Gonma: Los Lalande (H. Brauns). Srerra Leone: (Mocquerys). 
on: (Sjéstedt); Abo (R. Buchholz); Victoria (F. Silvestri); Ekona (Hintz). 

Tictie: Coneo: Ogowe (Mocquerys); Brazzaville (A. Weiss). Betctan Conco: 

. Gabriel (H. Kohl); Kasai, Kondué; Sankuru (Luja); Lukula (Daniel); Mayombe 
(de Briey); Duma (Schubotz); Kimuenza (Schultze); Bumba (J. Bequaert); Stan- 

‘e ; Avakubi; Bafuka; Medje; Leopoldville; Isangi (Lang and Chapin); Lower 
Congo (Solon); Lingunda. 
I.) Var. major (Foret). 

__—s« Tetramorium aculeatum var. major Foren, 1915, Bull. Soc. Vaudoise Se. Nat., (5) 
Lp. 344 (8); 1916, Rev. Suisse Zool., XXIV, p. 420 (8, @). 

io, Type locality: St. Gabriel, Betatan Conco (Kohl). 
ly. Var. rubroflavus (Fore). 

~ Tetramorium aculeatum var. rubroflava Foret, 1916, Rev. Suisse Zool., XXIV, 

ip. 420 (8). 
2. 1s. Var. wasmanni (Foret). See p. 190. 

Macromischa wasmanni Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 300 (8). 
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Tetramorium aculeatum var. wasmanni Fore, 1909, Ann. Soc. Ent. Belgique, 
LIL, p. 71 (8, 9, &). Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 
p. 385 (8, 9). Forex, 1916, Rev. Suisse Zool., XXIV, p. 420 (8, 9 ). 

Tetramorium aculeatum subsp. wasmanni WASMANN, 1912, Zeitschr. Wiss. Zool., 
CI, p. 104. Reicnensrercer, 1915, Ent. Mitt. Deutsch. Ent. Mus. Berlin, IV, p 
125. 

Type locality: Leopoldville, Betaian Coneo. 

Frencu Conco: Brazzaville (A. Weiss). Bretaian Conco: Sankuru (Luja); 
St. Gabriel (Kohl); Zambi; Stanleyville (Lang and Chapin). 

la. Subsp. andricus (Emery). “ 

Tetramorium aculeatum subsp. andricum Emery, 1908, Ann. Soc. Ent. Belgique, 
LI, p. 187 (8, 9, co). Sanrscui, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 
p. 385 (8, 9, o). Forex, 1913, Ann. Soc. Ent. Belgique, LVII, p. 350 (8). 

Type locality: Stanleyville, BeLa1an Coneo (Kohl). 

Frencu Conoco: Brazzaville (A. Weiss). Bretaian Conco: Kisantu (J. Be- 
quaert). 

la;. Var. gladiator (Sanrscui). 

Tetramorium aculeatum subsp. andricum var. gladiator SanTscui, 1919, Rev. 
Zool. Afr., VI, p. 248 (8). 

Tyee locality: Congo da Lemba, Beiaian Conco (R. Mayné). . 

2. Macromischoides africanus (Mayr). 
Macromischa africana Mayr, 1866, Sitzb. Ak. Wiss. Wien, LIII, Abt. 1, p. 507 

(8). Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 120. Forex, 1901, Mitth. Schweiz. 
Ent. Ges., X, p. 301 (8). Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 131 (¢@ ). 

Tetramorium africanum Emery, 1896, Bull. Soc. Ent. France, p. 103. Sanrscut, 
1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 385 (8, 9). Foren, 1911, Rev. Zool. - 

Afr., I, p. 279 (8). Sanrtscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 

366 (8). Foret, 1916, Rev. Suisse Zool., XXIV, p. 421 (8). 
Type locality: Goip Coast. 

Frencu Guinea: Konakry (F. Silvestri). Nigeria: Old Calabar (H. Brauns). 

Cameroon: Victoria (F. Silvestri); Mbalmajo to Ekeneli (G. Schwab). Frencu 

Conco: Brazzaville (A. Weiss). BrLta1an Conco: Congo da Lemba (R. Mayné); 

St. Gabriel (Kohl). 

Leptothorax Mayr 

Leptothorar Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, p. 431. 
Formica (part) Fasricius, ete. Macromischa Emery. Myrmica (part) Ny- 

LANDER, etc. Stenamma Curtis, F. Smiru, Patron. 
Genotype: Myrmica clypeata Mayr, 1853. 

Subgenus Goniothorax EMERY 
Leptothorax subg. Goniothorar Emery, 1896, Bull. Soc. Ent. Italiana, XXVIII, 

p. 26. , } 

Subgenotype: Leptothorax vicinus Mayr, 1887. : 
1. Leptothorax (Goniothorax) angulatus Mayr. 
Leptothorar angulatus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 739 

(8); 1863, ibid., XIII, p. 426. Ern. Anpr&, 1883, ‘Spec. Hym. Europ. Algérie,’ II, 

a 



_~ Wheeler, Ants of the Belgian Congo 891 

Fr (8). Emery, 1891, ‘Explor. Tunisie, Fourmis,’ p. 5. Datia Torre, 1893, 
fym.,’ VII, p. 123. Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 233 

‘rscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 107 (8, 

RNOLD, 1916, Ann. South African Mus., XIV, p. 258 (8), Pl. v, figs. 56, 56a. 
locality: Sinai Peninsula (R. v. Frauenfeld). 

as. Centrat Ucanpa: (C. Alluaud). Sournern Ruopesia: Khami River; 
) Hills (G. Arnold). — 

a. Subsp. concolor Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

micide#,’ p. 107, fig. 15 (8, 9). Emery, 1915, Boll. Lab. Zool. Gen. Agrar. 
ortici, X, p. 16 (8, 2, o*). 

ype locality: Mombasa, British East Arrica (Alluaud and Jeannel). 
RITREA: Mayabal (F. Silvestri). 

‘1b. Subsp. ilgi Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 82 (8). 
cnt, 1912, Bull. Soc. Hist. Nat. Afr. Nord, IV, p. 148 (8, @). 
ype locality: Sournern Apyssinta (Ilg). 

won SoMALILAND: Obock (Maindron). 

thorax denticulatus Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 5 
_ ARNOLD, 1916, Ann. South African Mus., XIV, p. 260 (8, @ ). 
pe locality: Port Elizabeth, Care Province (H. Brauns). 

_ 8. Leptothorax (Goniothorax) evelyne Foret, 1916, Rev. Suisse Zool., 

é ype locality: St. Gabriel, Betatan Conco (Kohl). 
_ Leptothorax (Goniothorax) grisoni Fore:, 1916, Rev. Suisse Zool., 
y, p. 423 (8, #). 
ype locality: St. Gabriel, Betc1an Conco (Kohl). 
_ Leptothorax (Goniothorax) innocens Foret, 1916, Rev. Suisse Zool., 

IV, p. 423 (8). 
| um (Leptothorax?) innocens Fore., 1913, Rev. Zool. Afr., Il, p. 317 
Bequaert, ibid., p. 424. 
‘ype locality: Elisabethville, BeLctan Conoco (J. Bequaert). 

Leptothorax (Goniothorax) latinodis Mayr. See p. 1029. 
latinodis Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 130 (8). 

, 1916, Ann. South African Mus., XIV, p. 259 (8). 

Ocymyrmicini Emery 

i: Ocymyrmex EMERY 

 Ocymyrmex Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 364. 

Genotype: Ocymyrmez barbiger Emery, 1886. 
~~ 1. @cymyrmex barbiger Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 

:. — 364(8, @), Pl. xvu, figs. 9-11. Dacia Torre, 1893, ‘Cat. Hym.,’ VII, p.72. Emery, 
1895, Ann. Soc. Ent. France, LXIV, p. 26. Arnowp, 1916, Ann. South African Mus., 

‘XIV, p. 199 (8, a), Pl. Vv, fig. 53. 

- Ocymyrmex barbatus Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 117 (8). 
Type locality: Cape of Good Hope (L. Péringuey). 

F Care Province: Cape Town (E. Simon); Orange River (G. Arnold). 
___ Becuvanatann: Magalapye (G. Arnold). 
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2. Ocymyrmex laticeps Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 306 

(8); in Baum, 1903, ‘ Kunene-Sambesi Expedition,’ p. 561 (8). 
Type locality: between the Cubango and Cuito Rivers, Mossamepes (Baum and 

Van der Kellen). 

3. Ocymyrmex picardi Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 306 
(8); in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 561 (8); in Schultze, 1910, 
‘Forschungsreise in Sidafrika,’ IV, p. 13 (8). Arnoxp, 1916, Ann. South African 
Mus., XIV, p. 199 (8). 

Type locality: between the Cubango and Cuito Rivers, Mossamepes (Baum 
and Van der Kellen). 

BECHUANALAND: Severelela; Severelela to Kooa (L. Schultze). 

4. Ocymyrmex robecchii Emery, 1892, Ann. Mus. Civ. Genova, XXXII, 

pp. 114 and 116, fig. (8). Foret, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 352 (8). 
Daa Torre, 1893, ‘Cat. Hym.,’ VII, p.72. Emery, 1895, Ann. Mun: Civ. Genova, 
XXXV, p. 178. 

Type locality: Webi, Apyssrn14 (Bricchetti-Robecchi). 

SomMALiLanp: (C. Keller); Erdal (Pavesi). Apyssry1a: Middle Ganale (V. 
Bottego). 

4a. Subsp. nitidulus Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 116 
(8); 1896, ibid., XXXVII, p. 157 (8, @). 

Ocymyrmex robecchit var. nitidulus Emery, 1894, Mitth. Schweiz. Ent. Ges., 
IX, p. 83. 

Ocymyrmex nitidulus DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 72. 

Type locality: Obbia, Soma.iLanp (Bricchetti-Robecchi). 

ApyssiniA: Junction of Webi and Ganale Rivers (V. Bottego); southern Abys- . 
sinia (Ilg). SomaLmLanp: Lugh (V. Bottego). 

5. Ocymyrmex weitzeckeri Emery, 1892, Ann. Mus. Civ. Genova, XXXII, 
p. 116, footnote (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p.72. Emery, 1895, Ann. 

Soc. Ent. France, LXIV, p. 26 (8, o). Mayr, in Sjéstedt, 1907, ‘Exped. Kilimand- 
jaro, Meru., ete.,’ II, 8, p. 12 (8). 

Ocymyrmex weitzeckeri ARNOLD, 1916, Ann. South African Mus., XTV, p. 195 

(8, o), Pl. v, fig. 54. 
Type locality: Leribe, BasuroLanp (Weitzecker). 

Care Province: Vrijburg; Kimberley (E. Simon). Transvaat: Makapan; 
Hamman’s Kraal (E. Simon). Orance Free State. German East Arnica: Ngare- 
na-N yuki, Meru Plain (Sjéstedt). 

5). Var. arnoldi (Forex). 
Ocymyrmezx arnoldi Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 138 (8, <). 
Ocymyrmex weitzdckeri subsp. arnoldi Fore, 1913, Deutsch. Ent. Zeitschr., 

Beih., p. 213 (8). 

Ocymyrmex weitzekeri subsp. abdominalis Santscui, 1914, Med. Géteborgs Mus. 
Zool. Afd., IIT, p. 16 (8). 

Gamaniees weitzeckeri var. arnoldi ARNOLD, 1916, Ann. South African i: ve 
XIV, p. 197 (8, ), Pl. v, figs. 52, 52a, and 55. 

Type locality: Bulawayo, Ruonsata (G. Arnold). 
ZuLuLAND: Entendweni (I. Trigirdh). Sournern Ruopesia: common (G. 

Arnold). 
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SV . foreli (ARNoLD). 
De t weilzeckeri var. foreli ARNOLD, 1916, Ann. South African Mus., 

. .p.197 (. 
ty: Redbank, Sovurnern Ruopesia (G. Arnold). 

] cee 1a: Victoria Falls (G. Arnold). 
2. Subsp. fortior Sanrscu1, 1911, Rev. Zool. Afr., I, p. 209 (8). 

: Cueala, Benaveta (J. Cruchet). 

Sasilees Bomsa,. in Bclvultes, 1910, ‘Forschungsreise in Siidafrika,’ 

x weitseeckeri subsp. hirsutus ARNOLD, 1916, Ann. South African Mus., 

198 (8). 
9 leat: peeepdn, Bacavanatsnn (L. Schultze). 

; : Kooa (L. Schultze). 

ie. flaviventris (SanTSCHI). 
x hirsutus var. flaviventris Sanrscut, 1913, Ann. Soc. Ent. Belgique, 

3 + (8); 1915, Ann. Soc. Ent. France, LX XXIV, p. 254 (8). 
1 elit Windhoek, German Souruwest Arrica. 

inally described, by error, from German East Africa. 

 iceettens Satracen, 1911, Rev. Zool. Afr., I, p. 209 (8). 
Type locality: Cucala, Bencuexa (J. Cruchet). 

«bd. ee. wroughtoni Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 
LV, p. 13 (8). 

xz weitzeckeri subsp. wroughtoni ARNOLD, 1916, Ann. South African 

V,p. 198 (8). 
Sa eakiy: Narat (R. C. Wroughton). 
}. Var. micans (Foret). 

x weitzeckeri var. micans Foret, in Schultze, 1910, ‘Forschungsreise 

in 2,’ IV, p. 12 (8) 
ie icy? weitzeckeri subsp. wroughtoni var. micans ARNOLD, 1916, Ann. South 

Tican Mus., XIV, p. 198 (£). 
Type locality: Okahandja, German Souruwest Arnica (Peters). 

het we 

ed 

Tetramoriini Emery 

Tetramorium Mayr 

iaiciriees Barn, 1856. Verb. Zool. Bot. Gee. Wien, V, p. 423. 
Tetrogmus Rocer, 1857, Berlin. Ent. Zeitschr., I, p. 10. 
a Formica Linn xvs, ete. Leptetiaves ¥. Smrra. Myrmica Lat- 

: neve Formica cespitum Linnwus, 1758. 
i 1. Tetramorium arnoldi (Fore.) Emery, 1915, Boll. Lab. Zool. Gen. Agrar. 
‘Portici, X, p. 19, footnote. 

Triglyphothriz arnoldi Forer, 1913, Deutsch. Ent. Zeitschr., Beih., p. 220 (8). 
_ Tetramorium (Triglyphothriz) arnoldi AnNoup, 1917, Ann. South African Mus., 

XIV, p. 338 (8,  ), Pl. vu, fig. 93. 
2 Ties losality: Shiloh, Sournern Ruopesta (G. Arnold). 
Ruopesta: Bulawayo (G. Arnold). 
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2. Tetramorium bacchus Foret, 1910, Ann. Soc. Ent. Belgique, sects p. 
426 (8). Arno p, 1917, Ann. South African Mus., XIV, p. 309 (8). 

Type locality: Nata (Haviland). 

3. Tetramorium bequaerti Foret, 1913, Rev. Zool. Afr., Il, p. 318 (8). 
BequaeEnrt, ibid., p. 424. Arnovp, 1917, Ann. South African Mus., XIV, Le 281 (8). 
Santscut, 1918, Bull, Soc. Hist. Nat. Afr. Nord, IX, p. 122 (8). 

Type locality: Lake Kabwe, Betoian Coneo (J. Bequaert). 

3a. Subsp. bulawayense Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
119 (8). Arnotp, 1917, Ann. South African Mus., XTV, p. 281 (8, - SANTSCHI, 
1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, p. 122 (8). 

Type locality: Bulawayo; Ruopesta (Arnold). 

3a;. Var. bruni Sanrscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, p. 122 

(8). 
Tetramorium bequaerti subsp. bruni Santscut, 1917, Ann. Soc. Ent. France, 

LXXXV, (1916), p. 285 (8). 
Type locality: Hillside, SourHerNn Ruopesta (Arnold). 

4. Tetramorium ce#spitum (Linn2us) Mayr, 1855, Verh. Zool. Bot. Ges. 

Wien, V, p. 426 (8, 9, ). 
Formica cespitum LInN&US, 1758, ‘Syst. Nat.,’ Ed. 10, I, p. 581 (8). 

Type locality: “Europa.” 

Evrope, tending to become cireumpolar. 

4,. Var. nefassitense Foret, 1910, Zool. Jahrb. Abt. Syst., XXTX, p. 260 (8). 
Type locality: Nefasit, Errrrea (K. Escherich). , 

4a. Subsp. altivagans Santscu1, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 103 (8). 

Type locality: Kinangop, Aberdare Mts., 3100 m., Brrrise East Arrica 

(Alluaud and Jeannel). 

4b. Subsp. nautarum Sanrtscui, 1918, Bull. Soc. Hist. Nat. Afr. Nord, TX, 

p. 156 (8). 
Type locality: ANNospon IsLanp (Reichensperger). 

4c. Subsp. schultzei Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 
IV, p. i9 (8). Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 367 

(8). ARrnop, 1917, Ann. South African Mus., XIV, p. 331 (8). 
Type locality: Kgokong to Kang, BecuuaNaLanp (L. Schultze). 

Care Province: Stellenbosch. 

5. Tetramorium camerunense Mayr, 1895, Ann. Naturh. Hofmus. Wien, 

X, p. 129 (8). 
Type locality: Cameroon (H. Brauns). 

5:. Var. gegaimi Foret, 1916, Rev. Suisse Zool’, XXIV, p. 421 (8, 9). 
Type locality: St. Gabriel, Betaian Conco (Kohl). 

5». Var. waelbroeki Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 53 (8). 
Tetramorium camerunense var. woelbroecki Santscut, 1914, Boll. Lab. Zool. 

Gen. Agrar. Portici, VIII, p. 367, fig. 29 (8). 
Type locality: Kinshasa, BeLG1an Conco (Waelbroeck). 

SouTHEeRN Nicerta: Lagos (F. Silvestri). 

6. Tetramorium capense Mayr, 1865, ‘Reise Novara, Zool.,’ Il, Formicide, 

p. 89 (8); 1870, Verh. Zool. Bot. Ges. Wien, XX, p. 972 (8). Datta Torre, 1893, 
‘Cat. Hym.,’ VII, p. 133. Emery, 1895, Ann. Soc. Ent. France, LXIV, p.36(8, 2, 
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‘braunsi Font, 1913, Ann. Soc. Ent. Belgique, LVI, p. 119 (8). 
capense var. braunsi Foret, 1913, Deutsch. Ent. Zeitschr., Beih., 

Mit, Ann. South African Mus., XIV, p. 311 (8). - 

rvs Cape Town (E. Simon); Constantia® Willowmore (H. 

leat: Ascab, Enrrnes aie tisciad pioweasi. 
et eee Mayr, 1901, Ann. Naturh. Hofmus. tea: XVE, 

hip Port Elizabeth, Cire Province (H. Weewe. 
9a. Subsp. cristulatum Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 218 

. ARNoLp, 1917, Ann. South African Mus., XIV, p. 302 (8, 2, <). 
ype locality: Willowmore, Care Province (H. Brauns). 
. Tetramorium erice Arnovp, [917, Ann. South African Mus., XIV, p. 

I locality: Hillside, Bulawayo, SourHern Ruopesta oe Arnold). 

Typ eel Kran Krantekioof, Durban; NATAL (Marley). 
Tetramorium @adstonei Foret, 1913, Deutsch. Ent. Zeitschr., Beih., 

(8). Anvovp, 1917, Ann. South African Mus., XIV, p. 284 (8). 
sericeiventre subsp. gladstonei awsacat, 1918, Bull. Soc. Hist. 

Af . Nord, IX, p. 125 (8) (by misprint). 

Scenes: ear (G. Arnold). 
13. Tetramorium gracile Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 81 

(8); 1907, Rev. d’Ent. Caen, XXVI, p. 136 ("?). 
a _ Type locality: Sournern Apyssrnta (Iig). 

____ Asysstnta: Adis Abeba (de Rothschild). 
14. Tetramorium grandinode Sanrscut, 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 308 (8). Anwotp, 1917, Ann. South African Mus., XIV, p. 312 (8). 
Type locality: Cape of Good Hope. 

‘14. “Var. hopense Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 223 
(8, 9). Apnowp, 1917, Ann. South African Mus., XIV, p. 313 (8, @), Pl. vu, figs. 
103, 103a, 103d. 

Type locality: Hopetown, Care Province. 



896 Bulletin American Museum of Natural History [Vol. XLV 

15. Tetramorium grassii Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 37 
(8, 9). Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 25 (8, 9). Foret, 
1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 226 (8, 9). 

Tetramorium grassit SANTscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
p. 366 (8, 9). ArNoxp, 1917, Ann. South African Mus., XIV, p. 304 (8, 9), Pl. 
vu, fig. 105. + 

Type locality: Cape Town, Carr Province (E. Simon). 

Care Province: Kimberley (E. Simon); Table Mt., 1500 ft. (G. Arnold); 
Port Elizabeth (H. Brauns); Constantia. 

15;. Var. levigatum Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 25 
(8). Arnoxp, 1917, Ann. South African Mus., XIV, p. 305 (8). 

Type locality: Port Elizabeth, Care Province (H. Brauns), ; 

152. Var. simulans Santscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, 
p. 24 (8). Arnotp, 1917, Ann. South African Mus., XIV, p. 305 (8). 

Type locality: Richmond, Narau (I. Tragirdh). 

16. Tetramorium guineense (Fasricius) Mayr, 1862, Verh. Zool. Bot. Ges. 
Wien, XII, p. 740; 1863, ibid., XIII, p. 456. Rocrr, 1863, ‘Verzeich. Formicid.,’ 

p. 27. Mayr, 1870, Verh. Zool. Bot. Ges. Wien, XX, p. 972 (8). BLacksurRN 
and Kirpy, 1880, Ent. Monthly Mag., XVII, p. 88. Eryn. Anpré, 1883, ‘Spec. 
Hym. Europ. Algérie,’ II, pp. 288, 289, 290 (8, 9, &*). Datta Torre, 1893, ‘Cat. 

Hym.,’ VII, p. 133. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 130. Foret, 

1907, Rev. d’Ent. Caen, XXVI, p. 135 (8); 1910, Zool. Jahrb. Abt. Syst., XXXTX, 

p. 260 (8); 1913, Rev. Zool. Afr., II, p. 319 (9). Bequarnrt, ibid., p. 425. Emery, 
1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p.4 (8). | ARNotp, 1917, Ann, South 
African Mus., XIV, p. 306 (8). See pp. 192 and 1030. 

Formica guineensis Fasricius, 1793, ‘Ent. Syst.,’ I, p. 357 (8). Latremze, 
1802, ‘Hist. Nat. Fourmis,’ p. 285 (8). Fasricrus, 1804, ‘Syst. Piez.,’ p. 404 (8). 
F. Smiru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 32. ; 

Myrmica bicarinata NYLANDER, 1847, Acta Soc. Sc. Fennice, II, p. 1061 (8, 
9). F.Ssrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 130. 

Myrmica cariniceps GuERIN, 1852, Rev. Mag. Zool., (2) IV, p. 79 (9 ). 
Myrmica kollari Mayr, 1853, Verh. Zool. Bot. Ges. Wien, III, p. 283 (8, 2, o*). 
Tetramorium kollari Mayr, 1855, ibid., V, p. 425 (8, 2, @). Sicmer, 1856, 

Ann. Soc. Ent. France, (3) IV, Bull., p. xxiv. Wurre, 1883, ‘Ants and Their Ways,’ 

p. 262 (9). 
Tetramorium cariniceps Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 171. 

Myrmica reticulata F. Smrru, 1862, Trans. Ent. Soc. London, (3) I, p. 33 (8); 
1871, Ent. Annual for 1871, p. 60. 

Myrmica guineensis Roar, 1862, Berlin. Ent. Zeitschr., VI, p. 293. 
Myrmica (Tetramorium) kollari F. Smrru, 1871, Ent. Annual for 1871, p. 60. 

Type locality: Guinea (Isert). 
Tropicopolitan. Frencu Guinea: Los Islands. Errrrea: Nefasit (F. Silvestri). 

ABYSSINIA: western part (Ilg); confluent of the Akaki River (de Rothschild). 

Be.atan Conao: Elisabethville (J. Bequaert); Ngayu (Lang and Chapin). 

16;. Var. erectum Emery, 1895, Ann. Soc, Ent. France, LXIV, p. 37 (8). 
ARNOLD, 1917, Ann. South African Mus., XIV, p. 307 (8). 

Type locality: Vrijburg, Care Province (E. Simon). 
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it; : Durban, Narat (C. ‘B. Cooper). 
obep. cristatum (Srirz) Fors, 1913, Ann. Soc. Ent. Belgique, LVII, 

” - guineense var. cristatum Sritz, 1910, Mitt. Zool. Mus. Berlin, V, 

, : Bismarckbure, Toco eee ae 

a: Medje, Butoran Conoco (Lang and Chapin). 
oe os nthope 1916, Rev. — XXIV, p. 419 (8, ¢). 

feng 3 
locality: Blue Post Hotel, Kikuyu, 1520 m., Bririsn East Arnica (Allu- 

Var. cataracts Santscut, 1916, Ann. Soc. Ent. France, LX XXIV, (1915), 
. B (8). Arnowp, 1917, Ann. South African Mus., XIV, p. 322 (8). 
locality: Victoria Falls, Ruopesia (G. Arnold). 

_ Tetramorium jauresi Forex, 1914, Bull. Soc. Vaudoise Se. Nat., (5) 
5 (8). ARnop, 1917, Ann. South African Mus., XIV, p. 296 (8), Pl. vu, 

e locality: Park Rynie, N atau (Marley). 
. PY ‘Tetramorium joffrei Forer, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 

p. 228 (8, 9). Anwow, 1917, Ann. South African Mus., XIV, p. 303 (8, @), Pl. 
97. 

ne locality: Durban, Narau (G. Arnold). 
 20;. Var. algoa Annotp, 1917, Ann. South African Mus., XIV, p. 304 (8, 9). 
Type locality: Port Elizabeth, Care Province (H. Brauns). 

= Care Province: Port Elizabeth (H. Brauns). 
22. Tetramorium lobulicorne Sanrscu, 1916, Ann. Soc. Ent. France, 

(8, 9, 2). 
Type locality: Bulawayo, Ruopesia (G. Arnold). 
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23. Tetramorium longicorne Foret, 1907, Ann. Mus. Nat. Hungarici, V, 
p. 13 (8); 1913, Ann. Soc. Ent. Belgique, LVII, p. 119 (8); 1913, Deutsch. Ent. 
Zeitschr., Beih., p. 219 (8); 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 226 (8). 
ARNOLD, 1917, Ann. South African Mus., XTV, p. 283 (8), PL. v1, figs. 96, 96a. 

Type locality: Mto-ya-Kifaru, German East Arrica (Katona). 
Ruopesia: Bulawayo (G. Arnold). 

24. Tetramorium longoi Foret, 1915, Bull, Soc. Vaudoise Se. Nat., (5) L, 
p. 344 (8). Arnoxp, 1917, Ann. South African Mus., XIV, p. 321 (8). 

Type locality: George, Care Province (H. Besunid: 

25. Tetramorium luteipes Sanrscut, 1914, Med. Géteborgs Mus. Zool. Afd., 

III, p. 24, footnote. 
Tetramorium grassi subsp. luteipes Santscut, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 383, fig. 11 (8, 9, @). 
Type locality: Brazzaville, Fuanon Conao (A. Weiss). 

26. Tetramorium meressei Foret, 1916, Rev. Suisse Zool., XXIV, pi 422 

(8). See p. 192. 
Type locality: BeLGaran ConGo (Kohl). 

Betatan Conco: Masaki between Masisi and Walikale (J. Bequaert). 

27. Tetramorium microgyna Santscui, 1918, Bull. Soc. Hist. Nat. Afr. 

Nord, IX, p. 132 (8). 
Type locality: Natau (Haviland). 

28. Tetramorium miserabile Sanrscui, 1918, Bull. Soc. Hist. Nat. Afr. 
Nord, IX, p. 153 (8). 

Type locality: British East Arrica aicdidimetens 

29. Tetramorium neuvillei Foret, 1907, Rev. d’Ent. Caen, XXVI, p. 135 

(8). 
Type locality: Diré Daua, Apyssin1a (de Rothschild). 

30. Tetramorium oculatum Foret, 1913, Ann. Soc. Ent. Belgique, LVII, 

p. 116 (8). 
Type locality: Redbank, Ruopesta (G. Arnold). 

31. Tetramorium pauper Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 14 

(8). 
Type locality: Mto-ya-Kifaru, German East Arrica (Katona). 

3la. Subsp. nigrum Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 15 (8). 
Type locality: Mto-ya-Kifaru, German East Arnica (Katona). 

31b. Subsp. transformans Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. 
Orient., Formicide,’ p. 104 (8). 

Type locality: Shimoni, Bririsn East Arrica (Alluaud and Jeannel). 

32. Tetramorium popovici Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) 
L, p. 230 (8). Arnotp, 1917, Ann. South African Mus., XIV, p. 311 (8, 9). 

Type locality: Table Mt., 1500 ft., Cape Province (G. Arnold). 

33. Tetramorium pusillum Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 
38 (8, 2). Sanrscur, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 382, fig. 10a 
(8). Arnotp, 1917, Ann. South African Mus., XIV, p. 323 (8, 2). 

Type locality: Cape Town, Care Province (E. Simon). 

33,. Var. anxium Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 

p. 365, fig. 28 (8, 9). 
Type locality: Camayenne, Frencu Guinea (F. Silvestri). 

7 
7 
q 
7 : 

: 



Var. bantouanum Sanrscui, 1910, Ann. Soc. Ent. France, LXXVIII, 

382, fig. 10b (8, @). 
locality: Mbamu, Frencu Conco (A. Weiss). 

var. exoletum Sanrtscur, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

366 (9). 
ity: Lagos, Sovrnern Nicer (F. Silvestri). 

Var. hemisi Wu. M. Wueeter. See p. 193 (8). 
locality: Niangara, Berctan Conco (Lang and Chapin). 

: _ Var. mossamedense Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 
i Arnot, 1917, Ann. South African Mus., XIV, p. 324 (8). 

Tetramo cespitum var. mossamedense Fount, 1901, Mitth. Schweiz. Ent. 
'p. 306 (8); in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 560 (8); 
m. Boe. Ent. Belgique, LVI, p. 117. 
« gl between the Cubango and Cuito Rivers, Mossamepes (Baum and 

DE ieBalewayo (G. Arnold). 
Var . triste (SanTscut). 

elramorium pusillum subsp. mosamedense var. tristis Santscui, 1917, Ann. 

nt. France, LXXXV, (1916), p. 285 (8). 
ype locality: Bulawayo, Sournern Ruopesta (G. Arnold). 

a. Subsp. ghindanum Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, 
Exeny, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 4 (8). 

cespitum subsp. ghindanum Forex, 1910, Zool. Jahrb. Abt. Syst., 

IX, p. 260 (8). 
ype locality: Ghinda, Errrrea (K. Escherich; F. Silvestri). 

‘ 83. Subsp. ladismithense (Foret) Arnoup, 1917, Ann. South African Mus., 
p. 325 (8). 
que, LVII, p. 117 (8). 

ium pusillum subsp. ladysmithensis Foret, 1914, Bull. Soc. Vaudoise 

(5) L, p. 223. 
Type cai: Ladismith, Care Province (H. Somme 

subsp. ladismithensis Fore., 1913, Ann. Soc. Ent. 

te Be. a teams pygmeum Emery, 1877, Ann. Mus. Civ. Genova, IX, 
 p. 371 (9%). Dawia Torre, 1893, ‘Cat. Hym.,’ VII, p. 134. Emery, 1901, Bull. 

c. Ent. Italiana, XXXIII, p. 62 (9, o); 1915, Boll. Lab. Zool. Gen. Agrar. 
i, X, p. 17 (8). 

_ Type locality: Keren, Exrrrea (Beccari). 
-Enrreea: Bizen (A. Fiori); Massaua (Belli). 
35. Tetramorium quadridentatum Srirz, 1910, Mitt. Zool. Mus. Berlin, 

» p. 144 (8). 
Type locality: Mundame, Cameroon (Conradt). 

36. ‘Tetramorium quadrispinosum Emery, 1886, Bull. Soc. Ent. Italiana, 
XVIII, p. 362 (8), Pl. xvn, fig. 8. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 134. 
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Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 80. Emery, 1895, Ann. Soc. Ent. 
France, LXIV, p. 36. Wasmann, 1899, Notes Leyden Mus., XXI, p. 51; 1911, 
Tijdschr. v. Ent., LIV, p. 201; 1912, Zeitschr. Wiss. Zool., CI, p. 107. Fore, 1914, 
Bull. Soc. Vaudoise Se. Nat., (5) L, p. 226 (8). Reicnumaranoun, 1915, Med. Géte- 

borgs Mus. Zool. Afd., V, pp. 45 and 73. Arnotp, 1917, Ann. South African Mus., 
XIV, p. 277 (8). Sasvacert 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, p. 122 (8). 
See p. 1030. 

Type locality: Cape of Good Hope (L. Péringuey). 

Care Province: Table Mt. (G. Arnold); Cape Town (E. Simon); Willowmore 
(H. Brauns). Nara: (R. C. Wroughton). Detacoa: (Liengme). 

36a. Subsp. elegans Sanrscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, pp. 
122 and 125 (8). 

Type locality: Willowmore, Care Covony (G. Arnold). 

36b. Subsp. eudoxium (Foret) Santscut, 1918, Bull. Soc. Hist. Nat. Afr. 
Nord, IX, p. 122 (8). 

Tetramorium blochmanni subsp. continentis ‘var. eudoxia Fore., 1914, Bull. 
Soc. Vaudoise Sc. Nat., (5) L, p. 231 (8). Anrnowp, 1917, Ann. South African Mus., 
XIV, p. 280 (§). 

Type locality: Willowmore, Care Province (G. Arnold). 

37. Tetramorium semireticulatum Arnovp, 1917, Ann. South African Mus., 
XIV, p. 319 (8, #). 

Type locality: Hillside District, Bulawayo, SourHERN Ruopesta (G. Arnold). 
38. Tetramorium sericeiventre Emery, 1877, Ann. Mus. Civ. Genova, IX, 

p. 370 (8). Maarertt, 1884, ibid., XXI, p. 589 (8). Ern. Anpré, 1885, ‘Spec. 
Hym. Europ. Algérie,’ II, Suppl., p. 851 (8) (p. 19 of reprint). Datua Torre, 1893, 
‘Cat. Hym.,’ VII, p. 134. Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 37; 1896, 

Ann. Mus. Civ. Genova, XXXVI, p. 158 (8); 1909, Deutsch. Ent. Zeitsehr., p. 697, 
fig. 1 (8). Foret, 1910, Zool, Jahrb. Abt. Syst., XXIX, p. 261 (8, 9). Gesrro, 
1911, Bull. Soe. Ent. Italiana, XLI, (1909), p. 258. Foret, 1911, Sitzb. Bayer. 
Akad. Wiss., p. 266 (8); 1913, Rev. Zool. Afr., I, p. 319 (8). Bequaxrt, ibid., 
p. 424. Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 101 
(8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VITI, p. 366 (8). Emery, 1915, ibid., 
X, p. 4 (8, 2). Sanrscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, pp. 123 and 

125 (8). See pp. 191 and 1030. 
Tetramorium sericiventre MAGRETTI, 1884, Bull. Soc. Ent. Italiana, XV, (1883), 

p. 244 (8). 
Type locality: Sciotel, Errrrea (Beccari). 
Frencu Guinea: Konakry (F. Silvestri). Serra Leone. Nicerta: Old 

Calabar (Bates); Ibadan (F. Silvestri). BeuGran Conco: Thysville; Bukama (J. 

Bequaert); Garamba (Lang and Chapin). German East Arrica: Moschi, Mt. 
Kilimandjaro, 1120 m. (Alluaud and Jeannel). SomaLmLanp: Matagoi to Lugh (V. 

Bottego). Errrrea: Asmara (K. Escherich); Nefasit (K. Escherich; F. Silvestri) ; 

Ghinda (F. Silvestri). ANG Lo-Ecypr1an Supan: El Hefera, Settit (Magretti). 

38. Var. arenarium Santscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, LX, pp. 
123 and 126 (8). 

Type locality: Kairouan, Tunis (Santschi). 
AvcerRIA. SenecAmsta: Fello (Claveau). Apysstnta: Harar (Reichasabee tt 
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Santscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, EX, 

Bull. Soc. Hist. Nat. Ade. Nord, IX, p. 124 (8). 
‘+: SourHERN Apyssrn1a (Ilg). 

-gamai Santecut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, Ix, pp. 

ality: : Gwaai, Ruopesta (G. Arnold). 
 :ecelnpeimaiame 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, pp. 123 

é peeereeentre Ranawarew, 1911, Rev. Russe Ent., XI, p. 8 (8). 
: Khartum, ANGcLo-Ecyptian SupaN (Karawaiew). 

var. mundum Sanrscui, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, pp. 
r (8). 
ality: Kakoulima, Frenca Gurvea (F. Silvestri). 

Gurwea: Konakry; Kakoulima (F. Silvestri). Frencu Conco: 
( Possel to Fort Crampel; Fort” eo (Sehubots). BELGIAN Conao: 

locality: Bulawayo, Ruovesta (G. Arnold). 
. Subsp. cinnamomeum “Axrnoip” Santscut, 1918, Bull. Soc. Hist. Nat. 

d So 124 (8). 

a . continentis (Foret) Santscut, 1918, Bull. Soc. Hist. Nat. Afr. 
ag 124 and 130 (8). See p. 191. 

1901, Mitth. Schweiz. Ent. Ges., x, p. 311; in Baum, 1903, ‘Kunene- 
bes: i Expedition,’ p. 564; in Schultze, 1910, ‘Forschunggsreise in Sidafrika,’ IV, 
(8, 9, @). 
Tetramorium blochmanni subsp. continentis Foret, 1910, Ann. Soc. Ent. Belgi- 
LIV, p. 426 (8); 1913, ibid., LVIL, p. 118 (8, 9); 1913, Rev. Zool. Afr., IL, 



902 Bulletin American Museum of Natural History [Vol. XLV 

p. 319(8). Bequaert, ibid., p. 424. Arnoxp, 1917, Ann. South African Mus., XTV, 
p. 278 (8, 9, co"). Wasmann, 1918, Tijdsehr. v. Ent., LX, (1917), p. 396. 

Type locality: “Nara (R. C. Wroughton; Haviland). 

BECHUANALAND: Kang to Kgokong; Severelela (L. Schultze). Guunkex 
Sournuwest Arrica: Kubub (L. Schultze). TransvaaL: Hamman’s Kraal; Hebron 
(E. Simon). Nata: (Weitzecker). BasuToLtanp; (Weitzecker). Mossaumpas: 

between the Cubango and Cuito Rivers (Baum and Van'der Kellen), | Raopesta: 

Bulawayo (G. Arnold). Brta1an Congo: Elisabethville; Sankisia (J. Bequaert); 
Zambi (Lang, Chapin and Bequaert). 

38b,. Var. georgei Sanrscui, 1918, Bull. Soc. Hist. Nat. Afr. Noni, 1; pp. 
124 and 131 (8). 

Type locality: Bulawayo, Ruopesta (G. Arnold). 

38b,. Var. platonis Santscui, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, pp. 
124 and 130 (8). 

Type locality: BasuTroLanp (R. C. Wroughton). 

38c. Subsp. femoratum Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 37 
(8). Arnotp, 1917, Ann. South African Mus., XIV, p. 294 (8). Sannrscmt, 1918, 
Bull. Soc. Hist. Nat. Afr. Nord, [X, pp. 124 and 128 (8). 

Type locality: Makapan, Transvaau (E. Simon). 

38c). Var. collutum Sanrscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, TX, pp. 
124 and 129 (8). 

Type locality: Durban, N aTau (Demarchi). 

38co. Var. transversum Santscui, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, 

pp. 124 and 128 (8). 
Type locality: Pretoria, Transvaau (C. U. Brain). 

38d. Subsp. inversum Foren, 1916, Rev. Suisse Zool., XXIV, p. 421 (8). 
Santscut, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX; pp. 124 and 129 (8). 

Tetramorium sericeiventre var. inversa Santscul, 1910, Ann. Soc. Ent. France, 
LXXVIII, (1909), p. 384 (8). 

Type locality: Brazzaville, Frencu Conco (A. Weiss). 

Frencu Conoco: M’Pila (A. Weiss). Brtea1an Congo: St. Gabriel (Kohl). 
38d,. Var. defrictum Sanrscui, 1918, Bull. Soc. Hist. Nat. Afr. Nord, IX, pp. 

124 and 129 (8). 

Type locality: Malindi, Ruopesia (G. Arnold). 
Nata: Durban. BasuToLanp. 

38e. Subsp. petersi (Foret). 
Tetramorium blochmanni subsp. petersi Forex, in Schultze, 1910, ‘Forschungs- 

reise in Siidafrika,’ IV, p. 19 (8). ARNotp, 1917, Ann. South African Mus., XIV, 
p. 280 (8). 

Type locality: Okahandja, German Soutrnwest Arrica (Peters). 

39. Tetramorium setigerum Mayr, 1901, Ann. Naturh. Hofmus. Wien, 
XVI, p. 22 (8). Fore, 1910, Ann. Soc. Ent. Belgique, LIV, p. 424 (8, * a). 
ARNOLD, 1917, Ann. South African Mus., XIV, p. 287 (8, 9, @). 

Type locality: Bothaville, ORANGE FREE Strate (H. Brauns). 
Nata: (R. C. Wroughton; Standfuss). 

39a. Subsp. querens Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 
226 (8). Arnoxp, 1917, Ann. South African Mus., XIV, p. 289 (8). See p. 193. 
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VE ¢ locality: Bulawayo, Ruopesta (G. Arnold). 
.; Durban (Marley). Betatan Congo: iat — and prone 

ram seta squamiferum Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 80 

- petiption); 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 15 (8) 

= hee Mwengwa (H. Dollman, in Coll. Wheeler). SourHERN 
; Bulawayo (G. Arnold). BasuroLanp: (Weitzecker). Care Province: 
gee (Liengme). Orance Free Stare: (Weitzecker); Botha- 
‘auns). BrecHuANALAND: Khakhea; Severelela; Kooa to Sekgoma (L. 

| Grmaax Sournwest Arrica: Gobabis (Gentz). Natau: (R. C. 

collected in Natal by Wroughton and received from Forel as “T. 
r ‘Emery in litt, ” agree entirely with Emery’s description of 7. setuliferum. 

Var. cucalense Sanrscut, 1910, Ann. Soc. Ent. France, LXXIX, p. 356 (8). 
ype locality: Cucala near Caconda, Benauexa (J. Cruchet). 

g Var. triptolemum Arwno.p, 1917, Ann. South African Mus., XIV, p. 292 

e locality: not mentioned, probably Ruopesia (G. Arnold). 
_ Subsp. cluna Foren, 1913, Deutsch. Ent. Zeitschr., Beih., p. 218 (8). 
1917, Ann. South African Mus., XIV, p. 292 (8). 
e locality: Willowmore, Carr Panvinew (H. Brauns). 
_ Subsp. galoasanum Sanrscu1, 1910, Ann. Soc. Ent. France, LXXIX, p. 

- S iineriom setuliferum var. galoasana Santscul, 1910, ibid., LXXVIII, (1909), 
er oso. 
~  ‘Bype locality: Brazzaville, Frencu Congo (A. Weiss). 

_ Frenen Conco: M’Bounion; Mindouga; Comba-Ibre (A. Weiss). 
a Tetramorium simillimum (F. Smrra) Mayr, 1861, ‘Europ. Formicid.,’ 

p. 61 (8); 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 456; 1870, ibid., XX, p. 972 
_ Erw. Anpré, 1874, Rev. Mag. Zool., (3) II, p. 191; 1881, ‘Ann. Soc. Ent. 

France, (6) VII, p. 71 (8, 9). Foren, 1881, Mitth. Miinchen. Ent. Ver., V, p. 3. 
Enxw. Anpré, 1883, ‘Spec. Hym. Europ. Algérie,’ II, pp. 287, 289, 290 (8, 9, @). 
Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 134. Mayr, in Jigerskidld, 1903, ‘Bxped., 
IX, Formicid.,’ p. 7. Foret, 1904, Ann. Soc. Ent. Belgique, XLVII, p. 422; 1907, 
Ann..Mus. Nat. Hungarici, V, p. 13 (8). Karawarew, 1911, Rev. Russe Ent., XI, 

_ p. 8 (8). Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 225. Emery, 1909, 
_ Deutsch. Ent. Zeitschr., p. 696 (8, 9, oc). Foren, 1916, Rev. Suisse Zool., XXIV, 

p. 421 (8, 9, @). Annorp, 1917, Ann. South African Mus., XTV, p. 326 (8, 9, o*). 
_ WasMANN, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 136. See pp. 193 
and 1080. 
_- Myrmica simillima F. Surrn, 1851, ‘List Brit. Anim. Brit. Mus., VI, Aculeat.,’ 
_ 118 (8). Curtis, 1854, Trans. Linn. Soc. London, XXI, p. 216 (8). F. Surrs, 

| 1855, Trans. Ent. Soc. London, (2) III, p. 129 (8). 
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Tetrogmus caldarius Roger, 1857, Berlin. Ent. Zeitschr., I, p. 12 (8, 9); 1861, 
ibid., V, p. 172 (c"); 1862, ibid., VI, p. 297. 

Myrnics (Leptothorax) siilliona F. Smirn, 1858, ‘Cat. Brit. Fossor. Hym.,’ 
p. 31 (8). 

Myrmica caldaria Metnert, 1860, Danske Vidensk. Selsk. Skrift., naturv. math. 
Afd., (5) V, p. 334 (8, 9, @). 

Tédropnvs stiniBlonus Rocer, 1863, ‘ Verzeich. Formicid.,’ p. 27. 
Leptothorax simillimus Wurrte, 1883, ‘Ants and Their Ways,’ p. 266. 
Tetramorium (Tetrogmus) simillimum Santscut, 1914, ‘Voy. Alluaud et ere 

Afr. Orient., Formicide,’ p. 106 (8). 

Type locality: Dorsetshire, ENGLAND, in a hothouse (Dale). 
Tropicopolitan. Cameroon: Soppo (v. Rothkirch). Beteran Conco: St. 

Gabriel (H. Kohl); Stanleyville (Lang and Chapin). German East APFRIca: 
Kibosho (Katona). British East Arrica: Shimoni (Alluaud and Jeannel). Eeypr: 

Ismailia (Bir6). ANGLO-EayptTian Supan: White Nile, south of Ondurman (I. 

Triigirdh); Khartum (Karawaiew). Nata: Durban (G. Arnold). 

41,. Var. poweri Forex, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 225 (8). 
ARNOLD, 1917, Ann. South African Mus., XIV, p. 328 (8). 

Type locality: Kimberley, Care Provinces (Power). 

41. Var. shilohense Foret, 1913, Deutsch. Ent. Zeitschr., Bib, p. 218 (8). 
ARNOLD, 1917, Ann. South African Mus., XIV, p. 329 (8). 

Type locality: Shiloh, SovrnerN Ruopicsta (G. Arnold). 
Ruopesia: Bembesi (G. Arnold). - 

41a. Subsp. bothe Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 425 (8, 
9, o). ARNoLD, 1917, Ann. South African Mus., XIV, p. 331 (8, 9, @). 

Type locality: Basurotanp (R. C. Wroughton; Haviland). 
Nata: (R. C. Wroughton). 

41b. Subsp. delagoense Foret, 1894, Mitth. Schweiz. Ent. Ges., Ix, p. 80 

(8, 2, &); 1910, Ann. Soc. Ent. Belgique, LIV, p. 425. Arnoxp, 1917, Aue: South 
African Mus., XIV, p, 330 (8, 9, o). 

Type locality: Detacoa (Liengme). 

Nata: (R.C. Wroughton). 

41c. Subsp. isipingense Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 
p. 225 (8). Arwnotp, 1917, Ann. South African Mus., XIV, p. 329 (8). 

Type locality: Isipingo, N arau (Marley). 

4lc,. Var. dumezi Foret, 1916, Rev. Suisse Zool., XXIV, p. 422 (8). See 
p. 193. 

Type locality: St. Gabriel, Beta1an Conco (H. Kohl). 

Betatan Conoco: Thysville (J. Bequaert). 

42. Tetramorium simoni Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 
36 (8), Pl. u, fig. 22. Arnoxp, 1917, Ann. South African Mus., XIV, p. 295 (8). 

Type locality: Makapan, Transvaat (E. Simon). 

43. Tetramorium simulator ArNo.p, 1917, Ann. South African Mus., XTV, 

p. 297 (8), Pl. vu, fig. 102. : 
Type locality: Malindi, Sournern Ruopesta (G. Arnold). 

44. Tetramorium solidum Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, 
p. 362 (8, 2), Pl. xv, fig. 7. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 135. Drxey 
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orsc] i 2 in Sitdafrika,’ IV, p. 19 (9). ARnotp, 1917, Ann. South African 

Mus., XIV, p. 292 (8, 9). 
Type locality: Cape of Good Hope (L. Péringuey). 
_ Care Province: Steinkopf (L. Schultze). Nata: Ladysmith (Dixey and 

A i stemstee Exuny, 1895, Ann. Soc. Ent. France, LXIV, p. 35 (8). 
Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 118 (8). Arnotp, 1917, Ann. South 
African Mus., XIV, p. 293 (8), Pl. vu, fig. 98. 
a "Type locality: Matjesfontein, Care Province (E. Simon). 

Care Province: Kimberley ; Willowmore (H. Brauns). 
a _ Subsp. lugubre Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 425 (8). 
‘RNOLD, 1917, Ann. South African Mus., XIV, p. 293 (8). 

. ae ‘Type locality: Mossamepes (Picard). 
ean 2 _ 44a. Var. grootense (Foret) Arnovp, 1917, Ann. South African Mus., XIV, 

_ solidum var. grootensis Foret, 1913, Ann. Soc. Ent. Belgique, 
: NIL». 8 (2, J). 

_ Type locality: Willowmore, Care Province (H. Brauns). 
ee a e. Tetramorium squaminode Sanrscui, 1910, Ann. Soc. Ent. France, 
rex p. 356, fig. 2 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ 
ee 9, ca). 
¢ © Type locality: Mt. Kilimanjaro, 3200-3800 m., German East Arrica (Alluaud 

aa 45a. Subep. do Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 224 (8, 
ie 72 @). Arwoxp, 1917, Ann. South African Mus., XIV, p. 314 (8, 9, a). 

‘Type locality: Bulawayo, Ruopesta (G. Arnold). 
45a. Var. flaviceps Arnovp, 1917, Ann. South African Mus., XIV, p. 316 (8). 
Type locality: Matoppo Hills, Sovuruern Ruopesta (G. Arnold). 

_ ~-«- 45a. Var. mus Arnovp, 1917, Ann. South African Mus., XIV, p. 316 (8). 
bee Type locality: Hillside, Bulawayo, Ruopesta (G. Arnold). 
of ; 46. Tetramorium subcecum Foret, 1907, Rev. d’Ent. Caen, XXVI, p. 

o. ~ 487.(8). 
Be ss" Type locality: Toullo, Apyssry1a (de Rothschild). 
_ —s«o46.,-«“-Var. inscium Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 218 (8). 
____ Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 17 (8). Arnon, 1917, Ann. 
_ South African Mus., XIV, p. 318 (9). 
= Type locality: Bulawayo, Ruopesta (G. Arnold). 

_-~—-___—s« Rtopesta: Matoppo Hills (G. Arnold). Enrrrrea: Nefasit (F. Silvestri). 
= 47. Tetramorium termitobium Emery, 1908, Ann. Soc. Ent. Belgique, 
_ LIL, p. 186 (8). 

Type locality: Sankuru, Beva1an Conco (Luja). 
48. Tetramorium tersum Sanrscut, 1910, Ann. Soc. Ent. France, LX XIX, 

p. 357, fig. 1 (8); 1914, ‘ Voy. Alluaud et Jeannel Afr, Orient., Formicidw,’ p. 102 (8). 
Type locality: Naivasha, Rift Valley, Brrrisa East Arnica (C. Alluaud). 

49. Tetramorium titus Fore, 1910, Ann. Soc. Ent. Belgique, LIV, p. 427 
(8). Arnowp, 1917, Ann. South African Mus., XIV, p. 317 (9). 

Type locality: Mountains of N atau (R. C. Wroughton). en a 
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50. Tetramorium tregaordhi Sanrscut, 1914, Med. Géteborgs Mus. Zool. 
Afd., III, p. 23 (8, 9). Annoxp, 1917, Ann. South African Mus., XIV, p. 319 (8, 
9). 

Type locality: Stamford Hill, Nava (I. Trig&rdh). 

Decamorium FOoREL 

Tetramorium subg. Decamorium Fore, 1913, Ann. Soc. Ent. Belgique, LVH, 

p. 121. 
Genotype: Tetramorium (Decamorium) decem Forel, 1913. 

1. Decamorium decem (Foret). 
Tetramorium (Decamorium) decem Forex, 1913, Ann. Soc. Ent. Belgique, LVH, 

p. 121 (8). Arnon, 1917, Ann. South African Mus., XIV, p. 349 (8, 9, o), PL. 
vit, fig. 111. 

Type locality: Redbank, Ruoprsia (G. Arnold). 

SovurHerN Ruopesta: Nyamandhloru; Hillside, Bulawsyo (G. Arnold); 
Hartley (H. B. Maufe). 

1,. Var. ultor (Foret). 
Tetramorium (Decamorium) decem var. ultor Forex, 1913, Deutsch. Ent. Zeitschr., 

Beih., p. 217 (8). Arnon, 1917, Ann. South African Mus., XIV, p. 351 (8). 
Type locality: Shiloh, SourHerN Ruopesia (G. Arnold). 

Xiphomyrmex ForREL 

Tetramorium subg. Xiphomyrmex Forex, 1887, Mitth. Schweiz. Ent. Ges., VII, 
p. 385. 

Genotype: Tetramorium (Xiphomyrmez) kelleri Forel, 1887. 

1. Xiphomyrmex angulinodis Sanrscui, 1920, Ann. Soc. Ent. Belgique, 

LX, p. 16, fig. 3a (8). See p. 194. 
Tetramorium (Xiphomyrmezx) angulinode Sanrscut, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 385, fig. 12 (8, 9, o@). Foren, 1911, Rev. Zool. Afr., I, p. 

279 (8); 1913, Ann. Soc. Ent. Belgique, LVII, p. 350 (8). 
Type locality: Brazzaville, Frencn Conao (A. Weiss). 
Beveran Conco: Leopoldville (Dubois); Congo da Lemba (R. Mayné); 

Medje; Irumu (Lang and Chapin). Frencn Conoco: Samkita (F. Faure). 

1,. Var. chloe Santscut, 1920, Ann. Soc. Ent. Belgique, LX, p. 17, fig. 3¢ (8). 
Type locality: Sawmills, SovurneRN Ruopesta (G. Arnold). 

1,. Var. daphnis Santscut, 1920, Ann. Soc. Ent. Belgique, LX, p. 16, fig. 36 

(8, 9). 
Type locality: Hillside near Bulawayo, Ruopesta (G. Arnold). 

2. Xiphomyrmex edouardi (Foret) Sanrscui, 1919, Bull. Soc. Vaudoise 

Se. Nat., (5) LII, p. 344 (¢). 
T ctrensartenies (Xiphomyrmex) edouardi Foret, 1894, Mitth. Schweiz. Ent. Ges., 

IX, p. 82 (8). 
Type locality: Sournern Apyssrn1a (Ilg). 

AsyssiniA: (Reichensperger). 
3. Xiphomyrmex escherichi (Fore.) Emery, 1915, Boll. Lab. Zool. Gen. 

Agrar. Portici, X, p. 4 (8). 
Tetramorium (Xiphomyrmex) escherichi Foret, 1910, Zool. Jahrb. Abt. Syst., 

XXIX, p. 259 (8, 9). 
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(Xiphomyrmer) fossulatum Foum:, 1910, Ann. Soc. Ent. Belgique, 

428 (8). ARNOLD, 1917, Ann. South African Mus., XIV, p. 348 (8), Pl. vm, 

att lesality: Willbrook, Narat (R. C. Wroughton). 

Heat f eee bumblot! (Foret). See p. 1031. 
_ &. Var. pembensis (Foret). 
op hetan (Xiphomyrmex) humblotii var. pembensis Foret, in Voeltzkow, 

“Beize in Ostafrika (1903-05),’ II, p. 83 (2, o); 1907, Ann. Mus. Nat. 
r ‘YY, p. 13 (8, 2); 1913, Ann. Soe. Ent. Belgique, LVII, p. 120 (8). 

scuI, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 106 (8). 

ype locality: Fundu Island, W. Pemba, Brrise ‘Beet Avis (Voeltzkow). 
ERMAN East Arrica: Moshi; Arusha-chini; Boma Gombe (Katona). BririsH 

E, Arnica: Mombasa (Alluaud and Jeannel). 
5. . Var. vietoriensis (Foret). 

Tetramorium (Xiphomyrmex) humblotii var. victoriensis Fore, 1913, Ann. Soc. 
“ea LVII, p. 120 (8). Arnoxp, 1917, Ann. South African Mus., XIV, p. 

(8, 2, &). 
Type locality: Victoria Falls, Ruopesta (G. Arnold). 

kivuensis (Srirz). 

"elramorium (Xiphomyrmex) kivuense Strrz, 1911, ‘Wiss. Ergebn. Deutsch. 

I. Afr. Exp. (1907-08),’ III, p. 386, fig. 6 (8). Santscar, 1914, rhea 
au d et Jeannel Afr. Orient., Formicide,’ p. 106 (8). 

type ea Victoria, Cammnoon (F. Silvestri). 
8 _Xiphomyrmex muralti (Foret) Santscut, 1919, Rev. Zool. Afr., VII, 

a ‘Tetramorium (Xiphomyrmer) muralti Foret, 1910, Ann. Soc. Ent. Belgique, 
_ LIV, p. 429 (8). 
"Type locality: Cameroon (L. v. Muralt). 
___- Betetan Conao: Penge (J. Bequaert). 
 &. Var. trilineatus Sanrscut, 1919, Rev. Zool. Afr., VII, p. 88 (8, 9). 
_- Xiphomyrmex muralti Saniscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 368 (8, 9 ). 
- gy locality: Aburi, Gotp Coast (F. Silvestri). 
8a. Subsp. flavithorax Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
vIn, p. 369, fig. 31 (8). 
‘Type locality: Aburi, Gotp Coast (F. Silvestri). 

9. Xiphomyrmex occidentalis Sanrscur, 1916, Bull. Soc. Ent. France, p. 
ee 

a 50, fig. 1 (8). 
a Type locality: Cameroon. 
i : 9a. Subsp. akengensis Wu. M. Wueeter. See p. 194 (8, 2). 
= Type locality: Akenge, Betatan Conco (Lang and Chapin). 

Linerta. 
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10. Xiphomyrmex orbiceps Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
Portici, VIII, p. 367, fig. 30 (8). 

Type locality: Victoria, Cameroon (F. Silvestri). 

Gop Coast: Aburi (F. Silvestri). 
11. Xiphomyrmex weitzeckeri (Emery). 

Tetramorium (Xiphomyrmex) weitzeckeri Emery, 1895, Ann. Soc. Ent. France, 
LXIV, p. 39 (8). Wasmann, 1911, Tijdschr. v. Ent., LIV, p. 201. Retcnen- 
SPERGER, 1915, Med. Géteborgs Mus. Zool. Afd., V, pp. 40 and 73. 

Tetramorium (Xiphomyrmex) weitzdckeri Forer, 1910, Ann. Soc. Ent. Belgique, 
LIV, p. 428 (8). 

Tetramorium (Xiphomyrmex) weitzeckeri Forer, 1913, Rev. Zool. Afr., II, p. 
319 (8). Arnon, 1917, Ann. South African Mus., XIV, p. 345 (8, 9 ). 

Tetramorium weitzeckeri BeQuaERr', 1913, Rev. Zool. Afr., I, p. 425. 

Tetramorium (Xiphomyrmex) weitzekeri Santscut, 1914, Med. Goteborgs Mus. 
Zool. Afd., III, p. 24 (8). 

Type locality: Verulam, Nata (Weitzecker). 

Beiatan Conco: Elisabethville (J. Bequaert). Raopgsta: Victoria Falls (R. 
C. Wroughton); Redbank; Bulawayo; Hope Fountain (G. Arnold). Natau: 

(Haviland); Durban; Stamford Hill (1. Triigfirdh). 

Tetramyrma FoREL 

Dilobocondyla subg. Tetramyrma Foret, 1912, Rev. Suisse Zool., XX, p. 766. 

Tetramyrma Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 122; 1917, Bull. 
Soe. Vaudoise Sc. Nat., (5) LI, p. 245. Arnoxp, 1917, Ann. South African Mus., 
XIV, p. 358. | 

Genotype: Dilobocondyla (Tetramyrma) braunsi Forel, 1912. 

1. Tetramyrma braunsi Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 
122(¢ ergat., 8). Arnoxp, 1917, Ann. South African Mus., XIV, p. 358 (8, 9), Pl 
vu, fig. 86. 

Dilobocondyla (Tetramyrma) braunsi Forex, 1912, Rev. Suisse Zool., XX, p. 
767 (8). 

Type locality: Willowmore, Cape Province (H. Brauns). 

Rhoptromyrmex Mayr 

Rhoptromyrmex Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 18. 
Genotype: Rhoptromyrmex globulinodis Mayr, 1901. 

1. Rhoptromyrmex arnoldi Santscui, 1916, Ann. Soc. Ent. France, 
LXXXIV, (1915), p. 503 (€); 1917, ibid., LXXXYV, (1916), p. 286. 

Type locality: Victoria Falls, Ruopesta (G. Arnold). 

2. Rhoptromyrmex globulinodis Mayr, 1901, Ann. Naturh. Hofmus. Wien, 
XVI, p. 20 (8, 9, @). Arnoxp, 1917, Ann. South African Mus., XIV, p. 352 (8, 
9, 3). 

Type locality: Port Elizabeth, Carpe Province (H. Brauns). 

2a. Subsp. alberti Foret, 1916, Rev. Suisse Zool., XXIV, p. 419 (8). 
Type locality: Beig1an Conco (Kohl). 

3. Rhoptromyrmex opacus Foret, 1909, Ann. Soc. Ent. Belgique, LIII, 
p. 59, footnote (8). Exery, ibid., p. 133. Fore, 1916, Rev. Suisse Zool., XXIV, 
p. 419 (8). See p. 195. 

Type locality: Cameroon (Conradt). 
Bevaian Conoco: (Kohl); Thysville (J. Bequaert). 
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Var. estus F one, 1909, Ann. Soc. Ent. Belgique, LIII, p. 59 (8, 2, ) 
e locality: Lower Conco, in stomach of Manis temmincki (Solon). 
Var. leviceps Santscui, 1916, Ann. Soc. Ent. France, LXXXIV, (1915), 

: Boma, Beieian Conco, 

woah Bissao, PortuGuese Guinea (Soller). 
; myrmex steini Forr1, 1913, Ann. Soc. Ent. Belgique, LVII, 

he eam, 1917, Ann. South African Mus., XIV, p. 357 (8). 
locality: Ladismith, Care Province (H. ereays 

yp locality: Alen, Spanisu Guinea (Tessmann). 

Rk ayrmex transversinodis Mayr, 1901, Ann. Naturh. Hofmus. 
; |p. 22 (8). Bererots, 1903, Wien. Ent. Zeitg., XXII, p. 254. Arnon, 
Bees African Mus., XIV, p. 355 (8, 2), Pl. vim, figs. 112, 112a, 113, 113a. 

x transversinodis ‘‘ Mayr” WASMANN, 1898, Wien. Ent. Zeitg., 

"99 (without description). 
e locality: Port Elizabeth, Care Province (H. Brauns). 

ANGE Free State: Bothaville (H. Brauns). Transvaau: Pretoria (C. U. 

Triglyphothrix Fore. 

viz Fore., 1890, Ann. Soc. Ent. Belgique, XXXIV, C. R., p. evi. 
: Triglyphothriz walshi Forel, 1890. 

areolatus Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 142, 

»e locality: Bibundi, Cameroon (Tessmann). 
auropunctatus Fore, in Schultze, 1910, ‘Forschungs- 

dafrika,’ IV, p. 20 (8, @). 
Tetramorivm (Triglyphothriz) auropunctatus ARNOLD, 1917, Ann. South African 

, p. 334 (8, 2). 
a iseakey: Nara, 2500 m. (Haviland). 
2. Var. bulawayensis (AnNovp). 
- Tetramorium (Triglyphothriz) auropunctatus var. bulawayensis ARNOLD, 1917, 
n. South African Mus., XIV, p. 335 (8). 
Type locality: Bulawayo, Sovurnern Ruopesta (G. Arnold). 
2. Var. fusciventris Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 116 (8). 
- Teramorium, (Triglyphothriz) auropunctatus var. fusciventris AnNoLp, 1917, 
. South African Mus., XIV, p. 336 (9). 
Type locality: Bulawayo, Sovrsern Ruopesta (G. Arnold). 
2. Var. pallens Fore, 1910, Ann. Soc. Ent. Belgique, LIV, p. 424 (8); 
11, Deutsch. Ent. Zeitschr., p. 311 (8). 
 Tetramorium (Triglyphothriz) auropunctatus var. pallens Annoup, 1917, Ann. 

South African Mus., XIV, p. 336 (9). ; 
Type locality: Nata (Haviland). 

2,. Var. rhodesianus Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 221 (9). 
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Tetramorium (Triglyphothrix) auropunctatus var. rhodesiana ARNOLD, 1917, 
Ann. South African Mus., XTV, p. 336 (9 ). 

Type locality: Bembesi, Sournern Ruopesta (G. Arnold). 

3. Triglyphothrix constanci# (ARNoLp). 

Tetramorium (Triglyphothriz) constancie Arnouip, 1917, Ann. oo African 
Mus., XIV, p. 339 (9), Pl. vir, figs. 94, 94a. 

Type locality: Matoppo Hills, Sournern Ruopesta (G. Arnold). 

4. Triglyphothrix desertorum Foret, in Schultze, 1910, ‘Forschungsreise 

in Siidafrika,’ IV, p. 20 (9, @). 
Tetramorium (Triglyphothriz) desertorum ARrnop, 1917, Ann. South African 

Mus., XIV, p. 344 (9, &). 
Type locality: Kgokong to Kang; Becuuanaanp (L. Schultze). 

5. Triglyphothrix emini Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 79 
(8). 

Type locality: SourHerNn Apyssrnta (Ig). 

6. Triglyphothrix gabonensis Ern. Anpré, 1892, Rev. d’Ent. Caen, XI, 
p. 53 (8, 9, ot). Dania Torre, 1893, ‘Cat. Hym.,’ VII, p. 135. Srrrz, 1910, Mitt. 
Zool. Mus. Berlin, V, p. 144 (8). Foren, 1913, Rev. Suisse Zool., XX, p. 668 (8). 
Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 393 (9, @). 
See p. 197. 

Type locality: Gaboon, Frencu Conco. 
Cameroon: Mundame (Conradt). Brtotan Conco: Angu;  Libenge; Mon- 

gumba, on the Ubangi River (Schubotz); Akenge; Niapu; Ngayu; Medje (Lang and 
Chapin). 

6:. Var. boulognei Foret, 1916, Rev. Suisse Zool., XXIV, p. 423 (8). 
Type locality: Betetan Conco (H. Kohl). 

6. Var. brevispinosus Sritz, 1910, Mitt. Zool. Mus. Berlin, V, p. 144 (8). 
Type locality: Bismarckburg, Toco (Conradt). 

6a. Subsp. soyauxi Foret, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 

53 (9). 
Type locality: Sibange, Frencu Conco (Soyaux). 
7. Triglyphothrix hepburni (Arnotp). 
Tetramorium (Triglyphothriz) hepburni ARNOLD, 1917, Ann. South African Mus., 

XIV, p. 340 (8, 9, o). 
Type locality: Hillside, Bulawayo, SovrnerN Ruopesta (G. Arnold). 

SovurHEerN Ruopesia: Matoppo Hills (G. Arnold). 

8. Triglyphothrix imbellis Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, 
X, p. 18, fig. 9 (8). 

Type locality: Nefasit, Errrrea (F. Silvestri). 
9. Triglyphothrix inezule Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) 

L, p. 221 (8, @). 
Tetramorium (Triglyphothriz) inezule ARNOLD, 1917, Ann. South African Mus., 

XIV, p. 343 (8, o). 
Type locality: Beach Bush, Durban, Nata (G. Arnold). 

10. Triglyphothrix marleyi Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) 
L, p. 221 (8). 

Tetramorium (Triglyphothriz) marleyi ARNOLD, 1917, Ann. South African Mus., = 
XIV, p. 342 (8). 

a 
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ATAL: ae (Marley). 
‘Triglyphothrix marthe Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 

hey: . 

locality: ZANZIBAR. 
eee Pnetinets malcrope Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, 

: m (Triglyphothriz) microps ARNOLD, 1917, Ann. South African Mus., 
&, vo 

ality: Port Elizabeth, Care Province (H. Brauns). 
13 ‘Triglyphothrix mucidus Forex, 1909, Ann. Soc. Ent. Belgique, LIII, 

(- ae 197. 

citer tcitenen, 1917, Ann. Soc. Ent. ratde: LXXXV, 

ty: Umgusa River, Cawston Farm, SourHern Ruopesta (G. Arnold). 

othrix rothschildi Foret, 1907, Rev. d’Ent. Caen, XXVI, 

: silvestrii Emery, 1915, Boll, Lab. Zool. Gen. Agrar. 
1, fig. 8 (8). 

: Nefasit, Errrrea (F. Silvestri). 

ce am, Ser. V, p.28. Donistuorpe, 1908, ibid., p. 122. Wa. M. toe Bo 
19, : — Mus. Nat. Hist., atthe p. 336. prninanranageh ei ‘British 

p. ” 92, Wn. M. Wanuizn, 1916, pay Boon. Ent., EX, pp. 566-569, 
be Bee p. 1032. 

Tetramorium obesum subsp. striatidens Emery, 1889, Ann. Mus. Civ. Genova, 
“601 (8). 

obesus subsp. striatidens Emery, 1891, ‘Explor. Tunisie, Fourmis,’ 

ype locality: Bhamo, Burma (L. Fea). 
his Indian ant is becoming tropicopolitan. Tunts. Srerra Leone. 

18. Triglyphothrix trimeni Emery, 1895, Ann. Soc. Ent. France, LXIV, 
(8, 9). Forer, 1907, Ann. Mus. Nat. Hungarici, V, p. 13 (8). Sanrscut, 
, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 107 ( 9 ). 
Tetramorium (Triglyphothriz) trimeni Annowp, 1917, Ann. South African Mus., 
’ p. 337 (8, 9 ). 

_ Type locality: Kimberley, Care Province (E. Simon). 
German East Arnica: Kibosho; Mto-ya-Kifaru (Katona); New Moschi, Mt. 

j Kilimanjaro, 800 m. (Alluaud and Jeannel). Transvaat: Hamman’'s Kraal (E. 

on). 
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Ochetomyrmicini Emery 

Wasmannia FoREL 

Wasmannia Foret, 1893, Trans. Ent. Soc. London, p. 383. 

Type: Tetramorium (?) auropunctatum Roger, 1863. 

1. Wasmannia auropunctata (Rocer) Forer, 1893, Trans. Ent. Soe. 
London, p. 383 (8, 9, @). 

Tetramorium (?) auropunclatum Rocer, 1863, Berlin, Ent. Zeitschr., VU, p. 
182 (9). 

Xiphomyrmex atomum Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 370 (8). 

Wasmannia auropunctata var. atoma Santscui, 1916, Ann. Soc. Ent. France, 

LXXXIV, (1915), p. 504 (8). 
Type locality: Cupa (Gundlach). 
Neotropical. Frencu Conoco: Libreville (F. Silvestri); evidently hatestinel 

from South America. 

Cataulacini Emery 

Cataulacus F’. SMITH 

Cataulacus F. Smrrn, 1854, Trans. Ent. Soc. London, (2) II, p. 225. 

Cryptocerus (part) LereLeTier. Formica (part) LATREILLE. 

Cienotype: Cataulacus taprobane F. Smith, 1854. 
1. Cataulacus baumi Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 304 

(8, 9, @); in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 560 (8). ARNoLp, 
1917, Ann. South African Mus., XTV, p. 388 (8, 9, o). 

Type locality: between the Cubango and Cuito Rivers, Mossamepes (Baum and 
Van der Kellen). 

la. Subsp. batonga Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 114 (8). 
ARNOLD, 1920, Ann. South African Mus., XIV, p. 404 (9). 

Cataulacus baumi var. batonga ARNOLD, 1917, ibid., XIV, p. 389 (8), Pl. vim, 
figs. 119 and 119a. 

Type locality: Ruopgsia (G. Arnold). 
la, Var. bulawayensis Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 

218 (8, 9). Arnoxp, 1920, Ann. South African Mus., XTV, p. 404 (8). 
Cataulacus baumi var. bulawayensis ARNOLD, 1917, ibid., XIV, p. 391 (8, 9 ). 
Type locality: Bulawayo, Sournern Ruopesia (G. Arnold). 
2. Cataulacus bequaerti Forer, 1913, Rev. Zool. Afr., Il, p. 316 (8). 

Bequaert, ibid., p. 424. 4 
Type locality: Village Kabanza on the River Lovoi near Kikondja, BeLGian 

Conoco (J. Bequaert). 
3. Cataulacus coriaceus Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 138, fig. 

7 (8). 
Type locality: Mundame, Cameroon (Conradt). 
4. Cataulacus egenus Sanvscui, 1910, Ann. Soc. Ent. France, LX XIX, p. 

359, fig: (8). See p. 199 (8, 9). 
Type locality: Madingu, Frencu Conco (P. Zimmermann). 

Betaian Conco: Medje (Lang and Chapin). 
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: Centrat Ucanpa (C. Alluaud). 
s erinaceus Sritz, 1910, Mitt. Zool. Mus. Berlin, V, p. 134, fig. 3 

, 1913, Rev. Zool. Afr., II, p. 315 (8); 1913, Ann. Soc. Ent. Belgique, 
) (9); 1913, Rev. Suisse Zool., XXI, p. 668 (8); 1915, Bull. Soc. 
at., (5) L, p. 345 (&); 1916, Rev. Suisse Zool., XXIV, p. 427 (8, 9). 

| princeps “Emery” Forer, 1909, Ann. Soc, Ent. Belgique, LIII, 

ity: Alen, Spanisn Guinea (Tessmann). 
¢: Mundame (Conradt). Brvoian Conco: Kondué, Kasai; San- 

Batiamponde (H. Kohl); Stanleyville; Risimu (Lang and Chapin). 
ow a 1917, Ann. Soc. Ent. France, LXXXV, (1916), 

: Goda, Frencu Coneo (P. Chaleuf). 

tau ! foveolatus Srirz, 1910, Mitt. Zool. Mus. Berlin , V, p. 140 (8). 
pe locality: Sdlibes, Spanisu Guinea (Tessmann). 
aitases gaineenais F. Surrn, 1854, Trans. Ent. Soc. London, (2) II, 

3), Pl. xx, fig. 5; 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 196; 1862, Trans. 
=n (3) I, p. 414 (8). mare; 1863, Verh. Zool. Bot. Ges. Wien, XI, 

_ Er. Anpré, 1895, Rev. d’Ent, Cola; XIV, p. 4 (8). ‘Mara: 1895, 

ie h. Hofmus. Wien, X, p. 129. Sanrscui, 1910, Ann. Soc. Ent. France, 
T, (1909), p.390(8, 2). Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 263 (8). 

4, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 373 (8, 9). Foret, 

Suisse Zool., XXIV, p. 427 (8, 9). Seep. 199. 
locality: Tropical West Africa. 

erta: Junk River (H. Brauns). Danomey: Kotonou (F. Silvestri). Sours- 
Nigeria: Lagos (F. Silvestri); Old Calabar (Bates). Frencu Conco: Ogowe 

uerys); Brazzaville (A. Weiss). Beician Conco: Malomé on the Okiavo 

il); Leopoldville to Yumbi; Bolobo; Lukolela to Basoko; Isangi; Stanleyville; 
; } Akenge (Lang and Chapin). 

i. Var. vegan Foret, 1913, Rev. Suisse Zool., XXI, p. 668 * 

(8). mh 

fi boom (Conrad). 
7:. Var. fernandensis (Srirz). 
Cataulacus sulcatus var. fernandensis Stvrz, 1910, Mitt. Zool. Mus. Berlin, V, 

i “Type locality: Fernanvo Po (Zenker). 
7, Var. sulcatus (Srirz) Forex, 1911, Sitzb. Bayer. Akad. Wiss., p. 263 (9). 
4 Cataulacus sulcatus Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 136, figs. 4-6 

ie, 9, o*). 
—s- Cataulacus guineensis Fore, 1910, Ann. Soc. Ent. Belgique, LIV, p. 421. 

Type locality: Yaunde, Cameroon (Zenker). 
_ Sovurnern Nicerta: Old Calabar (Bates). 

4 Ja. Subsp. sulcinodis Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p 

563 (8), Pl. xv, fig. 8. 
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Cataulacus sulcinodis Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 139. 
Type locality: Assinie, lvory Coast (C. Alluaud). 

8. Cataulacus hararicus Foret, 1894, Mitth. Schweiz. Ent. Ges., Ix, p. 79 
(8). Eaery, 1895, Ann. Mus. Civ. Genova, XXXV, p. 180 (8). 

Type locality: Harar, SourHern Apyssrnta (Ilg). 

SomMALILAND: Lower Ganale (V. Bottego). 

9. Cataulacus huberi Erxn. Anpré, 1890, Rev. d’Ent. Caen, IX, p. 326 (8). 
Datxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 138. Mayr, 1895, Ann. Naturh. Hofmus. 
Wien, X, p. 128 (8). Enrn. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 4 (8). 
Santscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 390 (8). 

Type locality: Srerra Leong (Mocquerys). : 

Frencu Conco: Ubangi (Dybowski); Ogowe (Mocquerys). 

9. Var. longispinus Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 139, fig. 8 (8). 
Type locality: Mundame, Cameroon (Conradt). 

9a. Subsp. herteri Foret, 1913, Rev. Zool. Afr., II, p. 315 (8). Bequarrt, 
ibid., p. 423. a 

Type locality: Welgelegen, Beretan Conco (J. Bequaert). 

10. Cataulacus intrudens (F. Smrrn) Mayr, 1886, Verh. Zool. Bot. Ges. 
Wien, XXXVI, p. 364. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 138. Foren, — 
1894, Mitth. Schweiz. Ent. Ges., IX, p. 78. Emery, 1895, Ann. Soc. Ent. France, © 
LXIV, p. 41 (8, 9). Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p.129( 9); 
in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ Il, 8, p. 14. Ssésreprt, 
1908, ibid., p.117. Arnotp, 1917, Ann. South African Mus., XIV, p. 391 (8, 2, o). 

Meranoplus intrudens F.. Smrru, 1876, Trans. Ent. Soc. London; qi 609 (8, e, a), 
Pl. x1, figs. 7 dnd 7a. Emery, 1892, Zool. Anzeiger, XV, p. 237. 

Type locality: Weenen District, NATAL, in thorns of Acacia (J. M. eiateiieees 

Deracoa: (Liengme). Rassavadie Hamman’s Kraal (E. Simon). German 

East Arnica: Mombo, Usambara (Sjéstedt). ; 
10a. Subsp. intermedius Santscut, 1917, Ann. Soc. Ent. France, LXXXV, — 

(1916), p. 287 (8). 

Cataulacus intrudens var. intermedius ARNOLD, 1920, Ann. South African Mus, 
XIV, pp. 403 and 404 (8). 

Type locality: Bembesi, Ruopesta (G. Arnold). f 
10b. Subsp. tristiculus Sanrscur, 1919, Rev. Zool. Afr., VI, p. 237 (8). 
Type locality: Port Elizabeth, Carpe Province (T. Reeve). 
11. Cataulacus kohli Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 127, — 

fig. 2(8). Sanrscut, 1910, Ann. Soe. Ent. France, LX XVIII, (1909), p. me lig 14 
(8, #). 

Type locality: Samlia Falls, N’Gamie River, Srerra Leone. 

Frencu Conco: Brazzaville (A. Weiss). ; 

lla. Subsp. brazzavillensis Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, — 
(1909), p. 389, fig. 15 (8, &). 

Type locality: Brazzaville, Frencu Conco (A. Weiss). 
12. Cataulacus lobatus Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 126, — 

fig. 1 (8). 
Type locality: Warship harbor in Cameroon (H. Brauns). ' 

13. Cataulacus marleyi Fore, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, : 
p. 219 (8). Arnotp, 1917, Ann. South African Mus., XIV, p. 398 (8, 9); 1920, © 
ibid., XIV, p. 404 (8). 
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: Krantz Kloof, Natat (Marley). 
‘Durban (Marley). 

lacus micans (Mayr) Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., 

Axe, 1917, Ann. South African Mus., XIV, p. 393 (8, 2, @). 

7 Port Elizabeth, Carpe Province (H. Brauns). 

p. durbanensis Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, 
NO! », 1917, Ann. South African Mus., XIV, p. 394 (8, @, 2); 1920, 

| : Durban, Nata (G. Arnold). 

gam aaeliget Anpag, 1889, Rev. d’Ent. Caen, VIII, 

va es tom Bull. Soc. Vaudoise Se. Nat., (5) LI, (1917), p 

: Beteran Coneo (Kohl). 

1: otii —— 

: Durban, Natat (Haviland). 

fricatidorsus Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., 

ality: Dukudu, Zvuvzanp (I. Triigirdh). 
sus parallelus F. Saurrn, 1854, Trans. Ent. Soc. London, (2) II, 

don, (3) I, p. 414 (9). Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 
R , 1863, ‘ Verzeich. Formicid.,’ p. 39. Datia ies _ ‘Cat. Hym..,’ 

: Cape of Good Hope. 
aU s pilosus Sanrscut, 1920, Rev. Zool. Afr., VIII, p. 118 (8, @). 

Oc: lity: ‘Avalubi, Betotan Conco (J. Bequaert). 
Cataulacus pullus Santscut, 1910, Ann. Soc. Ent. France, LXXVIII, 

7) s locality: Brazzaville, Frencu Coneo (A. Weiss). 
ih. Var. orientalis Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

dx,’ p. 108 — 

France, LXXVII, (1909), p. site 
Type locality: Srerra Leone (Mocquerys). 

Coneo: Brazzaville (A. Weiss). 

_ Var. bakusuensis Fore:, 1913, Ann. Soc. Ent. Belgique, LVII, p. 350 

¢). 
‘Type locality: Bakusu, Beratan Conco. 

». Var. chariensis Sanrscut, 1910, Ann. Soc, Ent. France, LX XIX, p. 358 (9). 
Type locality: Fort Archambault, Moyen Cuanrt (Decorse). 
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20a. Subsp. brevisetosus (Foret) Sanrscui, 1916, Ann. Soc. Ent. France, 
LX XXIV, p. 508. 

Cataulacus brevisetosus Fore, 1901, Mitth. Schweiz. Ent. Ges., X, p. 305 (8); 
in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 560 (9). 

Type locality: between the Cubango and Cyito Rivers, Mossaamoua (Baum 
and Van der Kellen). 

20b. Subsp. degener Sanrscur, 1916, Ann. Soc. Ent. France, LXXXIV, (1915), 

p. 507 (8). 
Type locality: not given. 

20c. Subsp. difficilis Sanrscut, 1916, Ann. Soc. Ent. France, LX XXIV, (1915), 
p. 506 (8). 

Type locality: Danomey (Desanti). 

20d. Subsp. jeanneli Sanrscut, 1916, Ann. Soc. Ent. France, LAXXTY, (1915), 

pp. 506, footnote, and 508. 
Cataulacus jeanneli Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicide,’ p. 108, fig. 16 (8). 
Type locality: Gazi near Mombasa, Bririsu East Arnica (Alluaud and Jeannel). 

20e. Subsp. luje (Forer) Santscut, 1916, Ann. Soc. Ent. Frans, LESIV, 
(1915), pp. 506, footnote, and 508. See p. 199. 

Cataulacus luje Fore, 1911, Deutsch. Ent. Zeitschr., p. 311 (8); 1913, Rev. 
Zool. Afr., II, p. 316 (9 ). 

Cniantnten brevisetosus subsp. lujz Forex, 1914, Bull. Soc. Vaudoise Sc. Nat., 

(5) L, p. 220 (2, o); 1916, Rev. Suisse Zool., XXIV, p. 427 (8, 2, @*). ARNoLD, 
1917, Ann. South African Mus., XIV, p. 397 (8, 2, &*); 1917, ibid., XTV, p. 404 (8). 

Type locality: Kondué, Bere1an Coneo (Luja). 

BeiGian Conoco: St. Gabriel (Kohl); Garamba (Lang and Chapin). SourHern 
Ruopesia: Bulawayo (G. Arnold). Cape Province: Kimberley (Power). 

20e,. Var. gilviventris (Foret). 
Cataulacus lujx var. gilviventris Foret, 1913, Rev. Zool. Afr., I, p. 316 (9 ). 

Bequaert, ibid., p. 423. 
Type locality: Village Kabanza on the Lovoi River near Kikondja, BeLGian 

Conco (J. Bequaert). 

20e,. Var. plebejus Santscut, 1916, Ann. Soc. Ent. France, LXXXIV, (1915), 
p. 508 (8). 

Type locality: Bulawayo, Sovrmern Ruopesta (G. Arnold), 

20e;. Var. weissi Sanrscu1, 1916, Ann. Soc. Ent. France, LXXXIV, (1915), 
p. 508. 

Cataulacus weissi Santscut, 1913, Ann. Soe. Ent. Belgique, LVII, p. 310 (8). 
Foret, 1916, Rev. Suisse Zool., XXIV, p. 427 (8, 9, o). 

Type locality: Brazzaville, Frenca Conco (A. Weiss). ; 
Betotan Conco: St. Gabriel (Kohl). 
21. Cataulacus rugosus (Foret) Mayr, 1895, Ann. Naturh. Hofmus. 

Wien, X, p. 129 (8, 9). H.Srapetmann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., 
p. 43. Arnotp, 1917, Ann. South African Mus., XIV, p. 392 (8, 9). 

Cataulacus intrudens var. rugosus Foret, 1894, Mitth» Schweiz. Ent. Ges., IX, 
p. 78 (8). 

Type locality: Delagoa Bay, Porruauese East Arrica (A. Miiller; Liengme). 
Geran East Arrica: Tanga (H. Brauns). Zanzrear: (H. Brauns). 

ee, ne 
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Santscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, 

», 1917, Ann. South African Mus., XIV, p. 393 (8). 
: Junetion of the Umfolosi Rivers, Zuvcuvanp (I. Trag&rdh). 

cus schoutedeni Santscui, 1919, Rev. Zool. Afr., VI, p. 248 

a viagra da Lemba, Beictan Conco (R. Mayné). 
tardus Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

ity: : Mamou, Frexcu Guivea (F. Silvestri). 

atauls Santscur, 1914, Med. Géteborgs Mus. Zool. 
24, fig. 3 (8, 2, @). Arnoxp, 1917, Ann. South African Mus., XIV, 
> 4 

lity: Dukudu, Zutucanp (I. Trigirdh). 
) “Umfolosi (1. Trag&rdh). 
ploctronio Wi. M. Wuee ter. See p. 199 (8). 

lity: Stanleyville, BeLgian Conco (Lang, Chapin and Bequaert). 

; cakedienals Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

: Unyoro Province, near Hoima, Chiiiesax: Ucanpa (C, Alluaud). 
wissmanni Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 

LD, 1917, Ann. South African Mus., XIV, p. 401 (8). 
eality: MozampiqueE (A. Miller). 
re linearis Santscur, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

. 109, fig. 17 (8). 
locality: Voi, Wa-Taita, Brrrisn East Arrica (Alluaud and Jeannel). 

# East Arnica: Mbuyuni, Pori (Alluaud and Jeannel). 

Dacetonini Emery 
Microdaceton SANTSCHI 

daceton Santscut, 1913, Bull. Soc. Ent. France, p. 478; 1914, Med. Géte- 

- Zool. Afd., III, p. 33. 
ni S ittaredacsion exornatum Santschi, 1913. 
hese sndriiadtiin Saxrece, 1913, Bull. Soc. Ent. France, p. 478 

é na Med. Géteborgs Mus. Zool. Afd., III, p. 33, fig. 8 (8). Arnoxp, 1917, 

South African Mus., XIV, p. 384 (9). 
pe " locality: Dukudu, Zuvvuvanp (I. Trig&rdh). 

Strumigenys I’. Smiru 

Pram Roar, ibid., my 251. 
notype: Strumigenys mandibularis F. Smith, 1860. 

_ —s * Subgenus 1. Strumigenys F’. Sarr, sensu stricto 
eee same as genotype. 
E Strumigenys arnoldi Fore, 1913, Ann, Soc. Ent. Belgique, LVI, p. 114 
d aed 1917, Ann. South African Mus., XIV, p. 376 (8), Pl. vurt, figs. 117, 

7a-d. Wasmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 143. 
Type locality: Bulawayo, Sovrnern Ruopesta (G. Arnold). 
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2. Strumigenys havilandi Fore:, 1905, Mitt. Naturh. Mus. Hamburg, 
XXII, p. 13, footnote (8). Sanrscut, 1913, Bull. Soc. Ent. France, p. 257 (8). 
ARNOLD, 1917, Ann. South African Mus., XIV, p. 377 (8). WASMANN, seesbain 
Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 143. 

Type locality: Nata, 5300 ft. (Haviland). 

2a. Subsp. marleyi Arnop, 1914, Proc. Rhodesia Se. Assoc. XI 31 ®, 
Pl., fig. 10; 1917, Ann. South African Mus., XIV, p. 378 (8). 

Type locality: Durban, NataL (Marley). 

3. Strumigenys irrorata Sanrscut, 1913, Bull. Soc. Ent. Franoe, p 369<0); 
1914, Med. Géteborgs Mus. Zool. Afd., III, p. 29, fig. 5 (8). ARNOLD, me. 
South African Mus., XTV, p. 375 (8). 

Type locality: Lake Sibayi, ZvuLuLanp (I. Triigirdh). 

4. Strumigenys reticulata Srirz, 1910, Mitt. Zool. Mus. Beri, ¥, Pe 41 
(8, 2). Sanpscut, 1913, Bull. Soc. Ent. France, p. 257 (8). 

Type locality: Bibundi, Cameroon (Tessmann). 

5. Strumigenys rufobrunea Sanrscui, 1914, Boll. Lab. Zool. Gen, Agar. 
Portici, VIII, p. 373 (8, 9). 

Type locality: Konakry, Frencu Gurvea (F. Silvestri). 

Nigeria: Olokemeji (F. Silvestri). 

6. Strumigenys stygia Sanrscut, 1913, Bull. Soc. Ent. France, p. 257 ®; 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 113, fig. 20 (8). ALLUAUD . 
and JEANNEL, 1914, Arch. Zool. Gén. Exp: LIU, p. 366. 

Type locality: Cave A at Shimoni, Britis East Arrica (Altueind ana deaieaiad: 

7. Strumigenys sulfurea Sanrscur, 1915, Ann. Soc. Ent. France, LXXXIV, 
p. 261 (8). 

Type locality: Samkita, Frencu Conao (F. Faure). 

8. Strumigenys tragaordhi Sanrscui, 1913, Bull. Soc. Ent. France, p. 257 

(8). 
Strumigenys tregaordhi Santscut, 1914, Med. Géteborgs Mus. Zool. Afd., UI, : 

p. 28, fig. 4 (8). Arnoxp, 1917, Ann. South African Mus., XTV, p. 374 4 (8). Emery, 
1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 19 (8, 9). . 

Type locality: Pietermaritzburg, Navan (1. Tragirdh). 

Eritrea: Ghinda (F. Silvestri). Nata: Sweetwaters (I. Trigirdh). 

Subgenus 2. Cephaloxys F. Smita 

Cephalorys F. Smrru, 1865, Journ. Proc. Linn. Soc. London, Zool., VII, p. 76. 
Trichoscapa Emery, 1869, Ann. Accad. Natural. Napoli, (2) II, p. 24, 

Strumigenys subg. Cephalorys Emery, 1916, Bull. Soc. Ent. Italiana, sit hen 
p. 204. 

Subgenotype: Cephalorys capitata F. Smith, 1865. 

9. Strumigenys (Cephaloxys) alluaudi Sanrscuai. 
Strumigenys alluaudi Santscut, 1910, Ann. Soc. Ent. France, LXRIK, 980 

(8, 2); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 111 (8, 2). 
ALLvAUp and JEANNEL, 1914, Arch. Zool. Gén. Exp., LI, pp. 368 and 875. 

Strumigenys (Trichoscapa) alluaudi SAnTscut, 1913, Bull. see Ent. France, 
p. 258 (8). 

Type locality: Grotto of Tanga, “Kulumuzi,’”’ German a Asn (C. 
Alluaud). 
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. nigeriensis Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

: Olokemeji, Niceria (F. Silvestri). 

nigenys (Cephaloxys) biconvexa Sanrscui. 

s (Trichoscapa) biconvera Sanrscui, 1913, Bull. Soc. Ent. France, 

' biconvera Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

111, fig. 19a (8, 9). 
= esp Britisa East Arnica (Alluaud and Jeannel). 

aij (Cephaloxys) concolor Sanrscut. 

; Tac) contelor Basrveca, 1914, Boll. Lab. Zool. Gen. Agrar. 

ia 375 (8, 9). 
: Aburi, Gotp Coast (F. Silvestri). 

mys (Cephaloxys) emarginata Mayr. 

Mayr, 1901, Ann. Naturh. Hofmus. Wien, X, p. 26 

, 1917, Ann. South African Mus., XIV, p. 379 (8). 
ys (Trichoscapa) emarginata Sanrrscut, 1913, Bull. Soc. Ent. France, 

: Port Elizabeth, Cape Province (H. Brauins). 
ur mys (Cephaloxys) escherichi Foret. 

nys escherichi Forex, 1910, Zool. Jahrb. Abt. Syst., XXTX, p. 261 (8). 
(Trichoscapa) escherichi Santscut, 1913, Bull. Soc. Ent. France, 

ty: Ghinda, Erirrea (K. Escherich). 

r. cliens Foret, 1913, Rev. Zool, Afr., II, p. 317 (8). 
is escherichi subsp. cognata var. cliens Bequarrt, 1913, Rev. Zool. 

: Elisabethville, BeLa1an Conao (J. Bequaert). 

iiep. ‘boerorum Santscut, 1914, Med. Géteborgs Mus. Zool. Afd., 
8). ARNOLD, 1917, Ann. South African Mus., XIV, p. 383 (8, 9). 
genys (Trichoscapa) cognata subsp. boerorum fasemeom, 1913, Bull. Soe. 
p. 259 (8). 

’ 

) Fore, 1916, Rev. Siuieen Zool., XXIV, p. 427 (8, 9, o). Was- 

‘1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 144. 
cognata Santscui, 1910, Ann. Soc, Ent. France, LXXIX, p. 362 

1914, Med. Géteborgs Mus. Zool. Afd., IIT, p. 32, fig. 7 (8); 1914, ‘Voy. 
d et Jeannel Afr. Orient., Formicide,’ p. 112, fig. 19b (8). 

; _—" (Trichoscapa) cognata Sanvscut, 1913, Bull. Soc. Ent. France, 

ae Cucala, Bencueta (J. Cruchet). 
_ Frenecn Gurvea: Kindia (PF. Silvestri). Betaran Congo: (Kohl). 

7 . Var. fusciventris Sanrscut, 1915, Ann. Soc, Ent. France, LX XXIV, p. 261. 
(Trichoscapa) escherichi subsp. cognata var. obscuriventris SAN1scut, 

Lab. Zool. Gen. Agrar. Portici, VIII, p. 376 (8). 
Type locality: Olokemeji, Nicerta (F. Silvestri). 

etait wt: ihe ee ees re eee a ee 

v — i =e ~ i= nS 
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13c. Subsp. limbata Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 222 (8). 
. Arnoxp, 1917, Ann. South African Mus., XIV, p. 381 (8, 2), Pl. vim, fig. 118. 

Type locality: Bulawayo, SourHern Ruopesta (G. Arnold). : 

Nata: Durban (Marley). 

14. Strumigenys (Cephaloxys) glanduscula Sanrscut, art Rev. sae. 
Afr., VII, p. 88 (8). 

Type locality: Yambuya, Betatan Conco (J. Bequaert). 3 
15. Strumigenys (Cephaloxys) luje Fore. 

Strumigenys lujz Forex, 1902, Allgem. Zeitschr. Ent., VII, p. 294, footnote (8), 
Pl. 1, fig. 1. Wasmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 144. 

Strumigenys (Trichoscapa) luje Sanrscui, 1913, Bull. Soe. Ent. France, p 
258 (8). 

Type locality: Morumballe, on the Zambesi (E. Luja). ; 
16. Strumigenys (Cephaloxys) maynei Fore . | 

Strumigenys (Trichoscapa) maynei Foret, 1916, Rev. Suisse Zool., XXIV, p. | 
427 (8, 9, @). Wasmann, 1918, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VII, p. 143. — 

Type locality: Stanleyville, BeLG1an Conco (Kohl). 

16,. Var. latiuscula Foret, 1916, Rev. Suisse Zool., XXIV, p. 428 (8, 9). 
Type locality: Betagran Conco (R. Mayné). 
17. Strumigenys (Cephaloxys) rothkirchi Wasmann 
Strumigenys rothkirchi WasMANN, 1918, Ent. Mitt. Deutsch. Ent. Mus. a 

VI, p. 142 (8), Pl. 1, figs. 9 and 10. 

Type locality: Soppo, Cameroon (v. Rothkirch). : 
18. Strumigenys (Cephaloxys) serrula Sanrscut. 

Strumigenys lujx var. serrula Santscut, 1910, Ann. Soc. Ent. a LXXVIII, 

(1909), p. 390 (8). 
Strumigenys serrula SANTSCHI, 1910, ibid., LX XTX, p. 361 (9). 
Strumigenys (Trichoscapa) serrula Saxtsca, 1913, Bull. Soc. Ent. France, p. 

258 (8). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 

19. Strumigenys (Cephaloxys) simoni Emery. 

Strumigenys simoni_ Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 42 2 (8), 
Pl. 1, fig. 21. Arnoxp, 1917, Ann. South African Mus., XTV, p. 380 (8). 

Strumigenys (Trichoscapa) simoni Santscui, 1913, Bull. Soc. Ent. Frais, Pp. 

258 (8). 
Type locality: Makapan, Transvaau (E. Simon). 

20. Strumigenys (Cephaloxys) transversa SanTscui. 
Strumigenys (Trichoscapa) transversa Santscut, 1913, Bull. Soe. Ent. France, — 

p. 258 (8); 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 31, fig. 6 (8). . 
Strumigenys transversa ARNOLD, 1917, Ann. South African Mus., XTV, p. 380 (8). 
Type locality: Pietermaritzburg, Natau (1. Tragdirdh). 

Epitritus EMERY 

Epitritus Emery, 1869, Bull. Soc. Ent. Italiana, I, p. 136. 
Genotype: Epitritus argiolus Emery, 1869. 

1. Epitritus mandibularis Szar6, 1909, Archivum Zoologicum, Budapest, 
I, p. 1, fig. 2 (8). Sanrscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 34 (¢). 
ARNOLD, 1917, Ann. South African Mus., XIV, p. 385 (8, 9). 
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yeality: Mto-ya-Kifaru, German East Arnica (Katona). 
; Stamford Hill (I. Trigirdh). 
itritt marginatus Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. 

micide,’ p. 114, fig. 21 (8, 9). Atiuaup and Jeannen, 1914, Arch. 
r Lt, p. 366. 

ity: Shimoni, British East Arrica (Alluaud and Jeannel). 

DOLICHODERIN2 Forel! 

(Formicinze Mayr, part) 
Tapinomini Emery 
Iridomyrmex Mayr 

my? Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 702. Emery, 
Tneect., Dolichoderinz,’ p. 21.’ 

netopum (part) Marr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 704. 
fica (part) F. Surra, Lowne, Rocer. Tapinoma (part) F. Smrra, Rocer. 
itholepis (part) Lowne, 1865, Entomologist, II, p. 332. 

(part) Mayr, 1870, Verh. Zool. Bot. Ges. Wien, XX, p. 953. 
oo subg. Doleromyrma Fore, 1907, Ann. Mus. Nat. Hungarici, V, p. 28. 

cee parreree ¥. Smith, 1858 =Formica detecta F. Smith, 1858. 
m} x humilis (Mayr) Eurny, 1888, Zeitschr. Wiss. Zool., XLVI, 

), Pl evinr, figs. 17-19. Dax Torre, 1893, ‘Cat.-Hym.,’ VII, p. 169. H. v. 

Sines, Beri. Ent. Zeitschr., XXXIX, p. 378. Trrvus, 1905, Bull. 52 
t. Agric. Bur. Ent., pp. 79-84, fig. 7. Newevt, 1907, Cire. 13 Louisiana 

p Pest Com., p.9. Martins, 1907, Broteria, VI, p. 101. Foret, 1908, 
il. Bot. Ges. Wien, LVIII, p. 395. Fosrer, 1908, Journ. Econ. Ent., I, 
93. Newewt, 1908, 2nd Bien. Rep. Louisiana State Crop Pest Com. 
+ PP. 7-9, fig. 1; 1908, Journ. Econ. Ent., I, pp. 21-34 and 152. Louns- 

Rep. Gov. Ent., Cape Town, (1908), pp. 66-68. Woopworrs, 1908, 
PiiMlernia Agric. Exper. Stat., p. 11, figs. Newer and Rosenrep, 1909, 
Louisiana State Crop Pest Com, pp. 112-116, fig. 16. Newex., 1909, 

Econ. Ent., II, pp. 174-192, fig. 4, and pp. 324-332 (8, 9, co), Pl. vm; 
Bre Bien. Rep. Louisiana State Crop Pest Com. (1908-09), pp. iv-v. Woop- 
1910, Bull. 207 California Agric. Exper. Stat., pp. 53-83, figs. 1-7. Louns- 

i och Gov. Ent., Cape Town, (1909), pp. 90-91. Wueeter, 1910, ‘Ants, 
ete.,’ pp. 153-155, 233, and 542. Sas6, 1910, Prometheus, XX, 

, fig. Nicxzs, 1911, Journ. Econ. Ent., IV, pp. 353-358. Newett, 1911, 
ull. 142 Texas Agric. Exper. Stat., p. 37. Emery, 1912, ‘Gen. Insect., Dolichoderi- 

26, PI. 1, figs. 14, 140. Gatzanno, 1912, Bol. Soc. Physis, I, p. 133; 1913, ibid., I, 

ait Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 223 (8). Newer. and 
AnBER, 1913, Bull. 122 U. 8. Dept. Agric. Bur. Ent., pp. 1-98, fig. 6 and Pl. rv. 

ioLp 1915, Ann. South African Mus., XTV, p. 145 (8, 9, o*), Pl. rv, figs. 41 and 
Banner, 1916, Bull. 377 U.S. Dept. Agric., pp. 1-23. Wasmann, 1917, Ent. Mitt. 

and Wi 7 we OpeT Rev eee. p. 21) and oe enon rom the Cape Colony, evidently 
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Deutsch. Ent. Mus. Berlin, VI, pp. 184-186. C. W. Matty, 1917, South African 
Journ. Sci., XIV, pp. 245-247. Barper, 1920, Farmers’ Bull. 1101 U.S. Dae See " 
pp. 1-11, fig. 1 (8, 9, @). 

Hypoclinea (Iridomyrmex) humilis Mayr, 1868, Ann. Soc. Nat. “ca Il, 
p. 164 (8); 1870, Verh. Zool. Bot. Ges. Wien, XX, p. 959 (8). 
Iridomyrmex anceps ? Brxcuam, 1906, Trans. Ent. Sec. London, Proe., p. xxv (8).- 
Type locality: Buenos Aires, ArGentTrINA (P. de Strobel). 

. Care Province: Cape Town (Bingham; G. Arnold; H. Brauns). Basvuto- 
LAND: Maseru (R. M. Sloley). Also in Maperra (Lounsbury). 

Engramma |OREL 

Engramma Forex, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 180. Emery, pena, 
‘Gen. Insect., Dolichodering,’ p. 38. 

Tapinouin (part) Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 487. 
Genotype: Engramma lujx Forel, 1905. 

1. Engramma allectum Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. 
Exp. 1910-11,’ I, p. 394, fig. 9 (8). 

Type locality; Koloka near Angu, BeLa1an Congo (Schubotz). 

2. Engramma denticulatum Wm. M. Wuee.er. See p. 205 (8). 
Type locality: Lukolela to Basoko, Beta1an Conco (Lang and Chapin). 

Be.LG1an Conco: Masaki between Masisi and Walikale (J. Bequaert). 

3. Engramma gowdeyi Wm. M. Wueeter. See p. 207 (8). 
Type locality: Kampala, Ucanpa (C. C. Gowdey). 
4. Engramma griseopubens Wm. M. Wueeter. See p. 206 (8). 
Type locality: Lukolela to Basoko, Betg1an Conco (Lang and Chapin). 
5. Engramma ilgi Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 264 (8, 

o). Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 38 (8, 7). Foren, 1916, Rev. 
Suisse Zool., XXIV, p. 431 (8). 

Type locality: Western Apyssrnta (Iig). 

Beioian Conco: Makanga (Kohl). 
5. Var. stygium Sanrscur, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicide,’ p. 117 (8, 2, o). 
Engramma stygium Santscut, 1910, Ann. Soc. Ent. France, LXXIX, p. 363 (8, 

&). Emery, 1912, ‘Gen. Insect., Dolichoderinz,’ p. 38. 
Type locality: Nairobi, Brrrisn East Arrica (C. Alluaud). 
British East Arrica: Blue Post Hotel, 1520 m.; Lumbwa, Mau Escarpment, 

1891 m.; El Burgon to Ndjoro, 2100 m. (Alluaud and Jeannel). German East 
Arrica: Mt. Kilimanjaro, 2740 m. (Alluaud and Jeannel). 

6. Engramma kohli Foret, 1916, Rev. Suisse Zool., XXIV, p. 429 (8, 9). 
- See p. 203 (8). 

Type locality: St. Gabriel, Betaian Conco (Kohl). 
Beteian Conco: Niapu (Lang and Chapin); Lubutu to Kirundu; Tshopo 

River near Stanleyville (J. Bequaert). 

7. Engramma laurenti Emery, 1912, ‘Gen. Insect., Dolichoderinz,’ p. 38. 

Tapinoma laurenti Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 487 (8, 2). 

Type locality: BetGian Conco (Laurent). 

Cameroon: (Conradt). 



ly: St. Gabriel, Bec1an Conco (Kohl). 

onGo: Bengamisa (Kohl). 
ama lujw Foret, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 181, 

pene Zool. Afr., I, p. 279 (8, oc). Emery, 1912, ’Gen. Insect., 

Be.atan Conco (Kohl). 

wolfi Foret, 1916, Rev. Suisse Zool., XXIV, p. 432, fig. 1 (8). 

e cali lity: Amani, Gunman East Arnica (Zimmer). 
comer okiavoense Foret, 1916, Rev. Suisse Zool., XXIV, p. 431 (8). 

: : Okiavo River, near St. Gabriel, Betc1an Conco (Kohl). 

: Tapinoma FORSTER 

| Forster, 1850, ‘Hym. Stud.,’ I, p. 43. Foret, 1878, Bull. Soc. 
at., XV, p. 385. Emery, 1912, ‘Cun. Insect., Dolichoderinz,’ p. 38. 

Dvurowr, 1857, Ann. Soc. Ent. France, (2) V, p. 60. Roger, 1862; 

(part) Fapricivus, Larreitie, ete. Lasius (part) Fapricrus, 1804. 

rt) Lerevetier, F. Sura. 
px (part) Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 43. 

: Tapinoma collina Forster, 1850 = Formica erratica Latreille, 1798. 

_ Subgenus 1. Tapinoma Férsrer, sensu stricto 

notype: same as genotype. 

noma acuminatum Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 

fon. 1915, Ann. South African Mus, XIV, p. 154 eC 9, &), PL Iv, , fig. 
1916, Rev. Suisse Zool., XXIV, p. 429 (¢ 7). 

Ruoprata: Rebadeao (G. Arnold). Nara: (Haviland). 
. Var. tectum (Santscu:) Emery in litt. 
pow “Foret” var. tectum Santscut, 1917, Ann. Soc. Ent. France, 
Sene ¥. 288 ( ng 

a So ll a tenue Forel" was never described and this name was 
tered by mistake for T’. arnoldi, 
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congolense Foret, 1916, Rev. Suisse Zool., XXIV, p. 431 (8, 2 7). 

ag ee 
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3. Tapinoma danitschi Foret, 1915, Bull. Soc Vaudoise Se. sees (6) L, 
p. 345 (8). 

Type locality: Durban, Nata (C. B. Cooper). 

Nata: Umbilo (L. Bevis). 
3,. Var. bevisi Foret, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) a P 36 ®. 
Type locality: Umbilo, Natat (L, Bevis). 

Nata: Durban (C. B. Cooper). 

4. Tapinoma gracile Fore:, 1913, Ann. Soc. Ent. Belgique, LVI, p. 140 
(8). ArRnoxp, 1915, Ann. South African Mus., XIV, p. 156 (8). 

Type locality: Matetsi near the Victoria Falls, Ruopesta (G. Arnold), 
4,;. Var. lugubre Sanrscut, 1917, Ann. Soc. Ent. France, LXXXYV, (1916), p. 

288 (8, <). 
Type locality: Victoria Falls, Ruopesta (G. Arnold), 

5. Tapinoma luridum Emery, 1908, Ann. Soc. Ent. Belgique, LIL, p pe 188 
(8); 1912, ‘Gen. Insect., Dolichoderinz,’ p. 41. 

Type locality: Sankurd: Betatan Conco (Luja). 

5a. Subsp. connexum Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 118, fig. 22 (8, ). 

Type locality: Lumbwa, Mau Escarpment, 1897 m., British East AFRICA 
(Alluaud and Jeannel). ; 

5b. Subsp. longiceps Wm. M. Wueexer. See p. 209 (8). 
Type locality: Zambi, Beta1an Coneo (Lang, Chapin and Bequaert). 

6. Tapinoma luteum (Emery) Mayr, in Sjéstedt, 1907, ‘Exped. Kilimand- 
jaro, Meru., ete.,’ II, 8, p.18 (9). Emery, 1912, ‘Gen. Insect., Dolichoderinz,’ p. 42. 
SANTSCHI, 1914, Med. Géteborgs Mus. Zool. Afd., ITI, p. 35 (8). Tricinon, ibid., 
p. 45. Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 118 

(8, 2). Arnoxp, 1915, Ann. South African Mus., XTV, p. 152 (8). 
Technomyrmex luteus Emery, 1895, Ann. Soc. Ent. France, Late p. 43 (8). 
Type locality: Makapan, Transvaau (E. Simon). 

ZuLvLAND: Junction of the Umfolosi Rivers (I. Trigirdh). German East 
Arrica: Meru Plain (Sjéstedt). Brrrtsh East Arnica: River Ramisi; Shimoni 
(Alluaud and Jeannel). 

6a. Subsp. emeryi (Fore.) Emery, 1912, ‘Gen. Insect., Dolichodering,’ p. 
42. Arnotp, 1915, Ann. South African Mus., XIV, p. 152(8, 9, 7). 

Technomyrmez luteus subsp. emeryi Fore, 1910, Ann. Soc. Ent. Belair st 
p. 447 (8, ). 

Type locality: Nata (Haviland). 

SouTHERN Ruopesia: Bulawayo (G. Arnold). 

7. Tapinoma melanocephalum (Fasricius) Mayr, 1862, : Vee Zool. Bot. 
Ges. Wien, XII, p. 651. Foret, 1881, Mitth. Miinchen. Ent. Ver., V, p. 3 (8). 
Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 359. Emery, 1887, Ann. Mus. 
Civ. Genova, XXIV, p. 249 (8, co”). Breups, 1887, Trans. Ent. Soc. London, Proc., p. 
xxvii. Emery, 1888, Zeitschr. Wiss. Zool., XLVI, p. 392, Pl. xxrx, figs. 37-38. Daia 
Torre, 1893, ‘Cat. Hym.,’ VII, p. 165. Brxouam, 1903, ‘Fauna Brit. India, Hym.,’ 
II, p. 304 (8). Emery, 1912, ‘Gen. Insect., Dolichoderinew,’ p. 41. Sanrscnt, 1914, 
Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 377 (8, 2). See p. 1034. 

Formica melanocephala Fasricius, 1793, Ent. Syst., II, p. 353. Cooney 
1799, ‘Illustr. Ieonogr. Ins.,’ I, p. 25 (8), Pl. v1, fig. 8. Latremue, 1802, ‘Hist. 
Nat. Fourmis.,’ p. 269 (8). F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 46. 
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smelanocephalus Fasrictus, 1804, ‘Syst. Piez.,’ p. 417. 
nica melanocephala LereLetier, 1836, ‘Hist. Nat. Ins. Hym.,’ I, p. 185. 

mica nana Jenvon, 1851, Madras Journ. Litt. Sc., XVII, p. 125 (8); 1854, 
Nat. Hist., (2) XIII, p. 108 (8). 

mica pellucida F. Situ, 1858, Journ. Proc. Linn. five. London, Zool., I, 

fyrmica (Monomarium) pellucida F. Surrn, 1858, ‘Cat. Hym. Brit. Mus.,’ 
24 (8). 
; ee naan tern en 

6 (8). 
a melanocephala Rocer, 1862, Berlin. Ent. Zeitschr., VI, p. 258 (8, 

ity: Cayenne, Frencu Guiana. 

n. Frencu Guinea: Konakry (F. Silvestri). 

yma minimum Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 

H. Srapemann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 39. Emery, 
‘Gen. Insect., Dolichoderine,’ p. 41. Sanrscur, 1914, Med. Géteborgs Mus. 

a IIT, p - 35 (8). TrAcArox, ibid., p. 45. 
locality: Tanga, German East Arnica (H. Brauns). 
AND: ~“Dukudu (I. Trag&rdh). 
inoma voeltzkowi Foret, in Voeltzkow, 1907, ‘Reise ini Ostafrika,’ 

+ . id 

oy : Fundu Island, W. Pemba, Bririsn East Arnica (Voeltzkow). 
. ase Arrica: Malindi (Voeltzkow). 
‘ar. rhodesiw Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 139 (8). 

15, Ann. South African Mus., XIV, p. 155 (8), Pl. rv, fig. 43. 
: Bulawayo, SourHern Ruopesia (G. Arnold). 

Subgenus 2. Ecphorella Fore. 
subg. Ecphorella Forex, 1909, Ann. Soc. Ent. Belgique, LIII, p. 65. 

12, ‘Gen. Insect., Dolichoderine,’ p. 42. 
pe: T'apinoma (Ecphorella) wellmani Forel, 1909. 

“‘Tapinoma (Ecphorella) wellmani Foxet, 1909, Ann. Soc. Ent. Belgique, 
5 (8). Emery, 1912, ‘Gen. Insect., Dolichoderinz,’ p. 42. 

¢ locality: Benavera (C. Wellman). 

Technomyrmex Mayr 

‘ Technomyrmer Maxn, 1872, Ann. Mus. Civ. Genova, II, p. 147. Foret, 1878, 
es. Vaudoise Se. Nat., XV, p. 380. Emery, 1912, ‘Gen. Insect., Dolichoderine,’ 

Tapinoma (part) F. Surru, Mayr. 
Genotype: Technomyrmez strehuus Mayr, 1872. 
1. Technomyrmex albipes (F. Surra) Emery, 1888, Zeitschr. Wiss. Zool., 

ALVIL, pp. 392, 304, Pl. xxix, fig. 49. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 166. 
REL, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 74; 1895, Journ. Bombay Nat. Hist. 
¢., IX, p. 466 (8). Bixcuam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 301, fig. 91 
. Foner, 1908, Bull. Soc. Vaudoise Se. Nat., (5) XLIV, p. 21 (c" ergatom.) 
ery, 1912, ‘Gen. Insect., Dolichoderinew,’ p. 43. See p. 1035. 
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Formica (Tapinoma) albipes F. Smrru, 1862, Journ. Proc. Linn. Soe. London, 
Zool., VI, p. 38 (9). 

Tapinoma nigrum Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 703. (8); 
1865, ‘Reise Novara, Zool., II, Formicide,’ p. 62 (8); 1867, Tijdschr. vy. Ent., X, 
p. 78 (8). 

Tapinoma albitarse MoTscHovutsky, 1863, Bull. Soc. Nat. Moscou, XXXVI, 3, 
p. 14 (8, @). 

Tapinoma albipes Mayr, 1876, Journ. Mus. Godeffroy, XII, p. 83. 
Type locality: Tondano, CeLepes (A. R. Wallace). 

Deracoa: (Liengme). 

1,. Var. bruneipes Foret, 1895, Journ. Bombay Nat. Hist. Soc., TX, p. 466 
(8). Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 43. 

Technomyrmex albipes var. brunneipes Santscut, 1910, Ann. Soe. Ent. France, 
LXXVIII, (1909), p. 391. “1 

Type locality: Inp1a; not otherwise designated. 
Frencu Conco: Mbamu (A. Weiss). ; 

la. Subsp. foreli Emery, 1893, Ann. Soc. Ent. France, LXII, p. 249 (8); 
1895, ibid., LXIV, p. 43. Wasmann, 1899, Notes Leyden Mus., XXI, p. 51. Foret, 
1910, Ann. Soc. Ent. Belgique, LIV, p. 446 (8, 2, o*). Emery, 1912, ‘Gen. Insect., 
Dolichoderine,’ p. 43. Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 140 (8); 
1913, Deutsch. Ent. Zeitschr., Beih., p. 223 (8). Sanrscut, 1914, Boll. Lab. Zool. 
Gen. Agrar. Portici, VIII, p. 377 (8); 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 
35 (8). Arnoxp, 1915, Ann. South African Mus., XIV, p. 150 (8, 9, o”), Pl. 1v, 
fig. 40. Rercuenspercer, 1915, Med. Géteborgs Mus. Zool. Afd., V, pp. 45 and 73. 
Sxaire, 1921, Trans. Roy. Soc. South Africa, [X, 3, p. 221. See p. 1035. 

Type locality: MADAGASCAR. 

ANGOLA: St. Paul de Loanda (F. Silvestri). Orance Free State: Bloemfontein 
(E. Simon). Natau: (R. C. Wroughton; L. v. Muralt; Haviland); Durban (G. 
Arnold); Mountain Rise near Pietermaritzburg (Skaife). Zutvutanp: Dukudu (I. 
Trigirdh). Cape Province: Willowmore (H. Brauns); Vrijburg (EB. Simon). 

la. Var. affinis Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formi- 

cide,’ p. 119 (8). q 
Type locality: Naivasha, Rift Valley, 1900 m., British East Arrica (Alluaud a 

and Jeannel). P 
Britisu East Arrica: Molo, Mau Escarpment, 2080 m. (Alluaud and Jeannel). 
2. Technomyrmex andrei Emery, 1899, Ann. Soc. Ent. Belgique, XLII, 

p. 488, fig. (8, 9); 1912, ‘Gen. Insect., Dolichoderinz,’ p. 43. 

Technomyrmex mayri Ern. Anvr&, 1895, Rev. d’Ent. Caen, XIV, p. 3 (8) (nec 
Forel). 

Type locality: Ogowe, Frencu Conco (Mocquerys). 
Cameroon: (Conradt). Bretatan Conco: Kinshasa (Waelbroeck). 
2,. Var. camerunensis Emery, 1899, Arfn. Soc. Ent. Belgique, XLIII, p. 

489 (8); 1912, ‘Gen. Insect., Dolichoderine,’ p. 43. 
Type locality: Cameroon. : 
2,. Var. schereri Foret, 1911, Sitzb. Bayer. Akad. Wiss., p, 283 (8). Emery, — 

1912, ‘Gen. Insect., Dolichederine,’ p. 43. Fe 
Type locality: Cape Mount, Liperta (Scherer). 
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arnoldinus Foret, 1913, Deutsch. Ent. Zeitschr., Beih., 

lity: Bulawayo, SovurHerN ey (G. Arnold). 
Durban (C. B. Cooper). 
ynomyrme: Santscui, 1919, Rev. Zool. Afr., VII, p. 

ty: Avakubi, Beta1an Conco (J. Bequaert). 
merens ed 1913, Ann. Soc. Ent. tae LVII, 

a (F. Silvestri). 
x nigriventris Santscui, in Schultze, 1910, ‘Forschungs- 

al ow, p. 22, footnote (8); 1910, Ann. Soc. Ent. France, LXXVIII, 
' wr Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 44. ARNOLD, 

‘Gouth African Mae. XIV, p. 149 (8). See p. 210 (8). 
‘mex nigriventris “Santscui’”’ Foret, 1909, Ann. Soc. Ent. Belgique, 
1d without description. 

: Brazzaville, Frencn Conco (A. Weiss). 

= seen: Kinshasa (Waelbroeck); Thysville (J. Bequaert). 
sp. albinasis Foret, in Schultze, 1910, Bibi pegs Siidafrika,’ 

a. (Dinklage). 
schoutedeni Foret, 1910, Ann. Soc. Ent. Belgique, 

447 (8, 2, @). Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 44. 

emi Bena Dibele, BeLa1an Conco Cale) 

p ‘catty: Cameroon (Conradt). 

Semonius ForeEL 

Semonius Foret, in Schultze, 1910, ‘Forschunggsreise in Siidafrika,’ IV, p. 21. 
, 1912, ‘Gen. Insect., Dolichoderine,’ p. 44. 

Genotype: Semonius schultzei Forel, 1910. 
_Semonius schultzei Foret, in Schultze, 1910, ‘Forschungsreise in Sid- 

3 IV, p. 21 (8). Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 44. Santscut, 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 120, figs. 23 and 24 (9, 

_ Arwnoxp, 1915, Ann. South African Sins. XIV, p. 157 (8, 9, &), Pl. rv, fig. 
Foret, 1916, Rev. Suisse Zool., XXIV, p. 429 (8). 

— Semonius schultzi Foren, 1913, Ann. Soe, Ent, Belgique, LVII, p. 139 (8). 
_ Type locality: Khakhea, Becuvana.anp (L. Schultze). 

he a a ee ee eT On ) 
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Beio1an Conoo: St. Gabriel (Kohl). Sournern Ruopesia: Redbank (G. 
Arnold). Nata: Durban (Marley). German East Arrica: Kilema, 1440 m., 
Mt. Kilimanjaro (Alluaud and Jeannel). 

FORMICIN& Lepeletier 
(Formicine Mayr, part; Camponotine Forel) 

Santschiellini Forel 
Santschiella ForEL 

Santschiella Forer, 1916, Rev. Suisse Zool., XXIV, p. 434.. 
Genotype: Santschiella kohli Forel, 1916. 

1. Santschiella kohli Foret, 1916, Rev. Suisse Zool., XXIV, p. 435, figs. 2-4 

(8). 
Type locality: St. Gabriel, Beta1an Conao (Kohl). 

Plagiolepidini Forel 

Acropyga ROGER 

Acropyga Rocer, 1862, Berlin. Ent. Zeitschr., V1, p. 242. 

Plagiolepis (part) Mayr. 

Genotype: Acropyga acutiventris Roger, 1862. 
1. Acropyga silvestrii Emery, 1915, Boll. Lab. Zool. Gen. Agrar. Portici, 

X, p. 21, fig. 11 (8). 
Type locality: Ghinda, Errrrea (F. Silvestri). 

Plagiolepis Mayr 
Plagiolepis Mayr, 1861, ‘Europ. Formicid.,’ p. 42. 
Formica (part) LaTrEILLE. Prenolepis (part) Mayr. Tapinoma (part) Scuwox; 

Mayr. 

Genotype: Formica pygmzxa Latreille, 1798. 

Subgenus 1. Plagiolepis Mayr, sensu stricto 

Subgenotype: same as genotype. 
1. Plagiolepis alluaudi Emery, 1894, Ann. Soc. Ent. France, LXIII, p. 71 

(8). Forex, 1907, Ann. Mus. Nat. Hungarici, V, p. 30 (8, 9). 
1908, Bull. Misc. Inform. Bot. Gard. Kew, III, p. 122; 1908, Trans. Leicester Lit. 
Phil. Soc., XII, p. 229; 1915, ‘British Ants,’ p. 343. See p. 1035. 

Plagiolepis flavidula Ern. ANDRES, 1881, ‘Spec. Hym. Europ. Algérie,’ II, p. 208 
(8). E. Saunpers, 1896, ‘Hym. Acul. British Islands,’ p. 26 (8) (nee Roger). 

Type locality: La Misére, Mahé, Seycueues (C. Alluaud). 

Introduced in greenhouses in Europe and apparently spreading. 

GerMAN East Arnica: Arusha-chini (Katona). 
2. Plagiolepis brunni Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 148 

(8). Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 449 (8); 1913, ibid., LVI, p. 
140 (8). Sanrscni, 1914, Med. Géteborgs Mus. Zool. Afd., ITI, p. 35 (8, #); 1914, 
Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 377 (8); 1914, ‘Voy. Alluaud et Jeannel 
Afr. Orient., Formicide,’ p. 121 (8). 

Plagiolepis bruni Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 248 
(8,9, &). 
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ocality: Delagoa Bay, Porrucvese East Arnica (H. Brauns). 

‘Gurvea: Maniou (F. Silvestri). Bririsn East Arrica: Ramisi River; 
aud and Jeannel). Ruopesia: Bulawayo; Springvale (G. Arnold). 

‘Umfolosi (I. Triigirdh). Narau: Richmond (I. Trigirdh); Durban 

y: Kaka, White Nile, ANcLo-Ecyptian Supan (I. Triigardh). 

efasit (F. Silvestri). German East Arrica: Kibosho (Katona). 

pubescens Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 140 (8). 
4, Med. Géteborgs Mus. Zool. Afd., ITI, p. 35 (8). TrAcAron, ibid., 

: Plumtree, SourHeRN Ruopesta (G. Arnold). 

Umfolosi (I. Triag&irdh). 
Slepis capensis Mayr, 1865, ‘Reise Novara, Zool.,’ II, Formicidx, 

Datxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 172. Foust,, in Schultee, 1910, 
se in Siidafrika,’ IV, p. 24 (9). 

locality: Cape of Good Hope (Novara Expedition). 
| Province: Kamaggas (L. Schultze). 

fiolepis exigua Foret, 1894, Journ. Bombay Nat. Hist. Soc., VIII, pp. 

(8, 9). Brneuam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 323. Foret, 
Zool. Afr., II, p. 338 (9). Bequanrt, ibid., p. 429. Foren, 1916, Rev. 
XXIV, p. 437 (8). See p. 1035. 
»eality: Poona, Inp1a (Wroughton). 

iA « Conao: (Kohl); Lake Kabwe (J. Bequaert). 
‘Subsp. abyssinica Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 73 (8); 
“och Abt. Syst., XXIX, p. 206 (8). 

: K. Escherich). 
Shaehasts Basrvecks, 1919, Bull. Soc. Vaudoise Se. Nat., (5) 

ne locality: Nata, 3500 ft. (Haviland). 
Plagiolepis fuscula Emery, 1895, Ann. Soe. Ent. ac LXIV, p. 45 (8). 
910, Ann. Soc. Ent. Belgique, LIV, p. 449 (8). Santscut, 1914, Med. 

res Mus. Zool. Afd., III, p. 36 (8). 
locality: Cape Town, Care Province (E. Simon). 

rat: (Haviland); Stamford Hill (1. TrigArdh). 

i Plagiolepis mediorufa (Foret). See p. 213. 
,, Plagiolepis pyoma var. mediorufa Foret, 1916, Rev. Suisse Zool., XXIV, p. 437 

a a type locality: St. Gabriel, Bexa1an Conao (Kohl). 
3 Bevotan Conco: Stanleyville (Lang and Chapin). 

q Plagiolepis pygmma (Larnem.e) Mayr, 1861, ‘Europ. Formicid.,’ p. 43 
9, &). Scuenck, 1861, Jahrb. Ver. Naturk. Nassau, XVI, p. 200 (8, 9, <); 

, Progr. Gymnas. Weilburg, p. 13 (8, 2, co). Foren, 1874, Nouv. Mém. Soe. 
|. Sei. Nat. Zurich, XXVI, pp. 45 and 338 (8, 9, co"). Eny. Anpré, 1874, 
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Rev. Mag. Zool., (3) Il, p. 179 (8, 9, o@). Mayr, in Fedtschenko, 1877, ‘Voy. 
Turkestan, Formicid.,’ p. 5. Ern. Anpré, 1882, ‘Spec. Hym. Europ. Algérie,’ II, 
pp. 208, 209 (8, 2, co), Pls. vrand vir. Lupsock, 1882, ‘Ants, Bees and Wasps,’ 

Ed. 5, p. 11. Forex, 1888, Berlin. Ent. Zeitschr., XXXII, p. 265. Bryant, 1890, 

‘Fourmis France Centr.,’ p. 56. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 173. 
Foret, 1902, Ann. Soc. Ent. Belgique, XLVI, p. 155 (8). Sannrsent, 1908, Ann. Soc. 
Ent. France, LXXVII, p. 517. Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 224 

(8, 9). 
Formica pygmxa LATREILLE, 1798, ‘Ess. Hist. Fourmis France,’ p. 45 (8, 9 ); 

1802, ‘Hist. Nat. Fourmis,’ p. 183 (8). Lereterrer, 1836, ‘Hist. Nat. Ins. Hym.,’ 
I, p. 209 (8, 2). 

Tapinoma pygm#a Scuenck, 1852, Jahrb. Ver. Naturk. Nassau, VIII, pp. 68, 
130 (8, 2, o*); 1853, Stettin. Ent. Zeitg., XIV, p. 185 (8, 2, o). F. Smrra, 1858, 
‘Cat. Hym. Brit. Mus.,’ VI, p. 56. 

Tapinoma pygmeum Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, p. 375 (8, 2, 
3"); 1856, Progr. Realsch. Pest, p. 15 (8). Grepier, 1858, VIII. Progr. Gymnas. 
Bozen, p. 15. 

Formica (Tapinoma) pygm#xa NYLANDER, 1856, Ann. Se. Nat. Zool., (4) V, p. 72 

(8, 9, @), Pl. m, figs. 6 and 22. 
Type locality: FRANcE. 

SourHern Europe, Norra Arrica, Asta Minor, CaNArtes. R#opesta: 
Bulawayo; Bembesi (G. Arnold). 

8,. Var. intermedia Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 45 (8, 

2, @). Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 448 (8, 9); 1914, Ball. Soe 
Vaudoise Se. Nat., (5) L, p. 248 (8). 

Type locality: Bloemfontein, OkaNGE Free Srare (E. Simon). 

Care Province: Cape Town; Vrijburg (E. Simon). Basvtotanp: (R. C. 
Wroughton). Natat: (R. C. Wroughton); Isipingo (C. B. Cooper). 

8. Var. punctum Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 448 (8, @). 
Sanrscur, 1914, Med. Géteborgs Mus. Zool. Afd., ITI, p. 35 (8, 9). Foren, 1914, 
Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 248 (8); 1916, Rev. Suisse Zool., XXIV, p. 437 
(8). 

Type locality: Mountains of Nata (R. C. Wroughton). 

Nata: Richmond (I. Trigirdh); Durban. Basurotann: (R.C. Wroughton) 
Betaian Conco: St. Gabriel (Kohl). 

Subgenus 2. Anacantholepis SANTSCHI 
Piagiolepis subg. Anacantholepis Santscut, 1914, Med. Géteborgs Mus. Fool. 

Afd., III, p. 36. 
Subesnitsoe: Plagiolepis (Anacentholepis) decora Santschi, 1914. 
9. Plagiolepis (Anacantholepis) bothe Fore. 

Plagiolepis bothx Fors, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 86 (9 ,c”). 
Type locality: Fundu Island, W. Pemba, Bririsu East Arrica (Voeltzkow). 

10. Plagiolepis (Anacantholepis) decora Sanrscui, 1914, Med. Géteborgs 
Mus. Zool. Afd., IIT, p. 36, fig. 9 (8). : 

Type locality: Stamford Hill, Navau (I. Trig&rdh). 

1l. Plagiolepis (Anacantholepis) deweti Foret, 1914, Bull. Soc. Vaudoise 
Se. Nat., (5) L, p. 249. 
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-deweti Foret, 1904, Ann. Soc. Ent, Belgique, XLVII, p. 423 (8, 

: Mountains of Nara (R. C. Wroughton). 
nce: Cape of Good Hope (Burchell); King William’s Town (R. 

pis (Anacantholepis) jouberti Foret. Sanrscnt, 1914, ‘Voy. 
nel Afr. Orient., Formicide,’ p. 122 (8). 
— Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, 

ity : Kamaggas, Care Province (L. Schultze). : 

East Arrica: Shimoni (Alluaud and Jeannel). 
lagiolepis (Anacantholepis) pictipes Sanrscur, 1914, ‘Voy. Alluaud 

ir. Orient., Formicide,’ p. 122, fig. 25 (8). 
ity: Mbuyuni, Pori, 1110 m., British East Arrica (Alluaud and 

olepis (Anacantholepis) vanderkelleni Foret. 

:vanderkelleni Fore, 1894, Mitth. Schweiz. Ent. Ges., X, p. 310 (8); 
‘Kunene-Sambesi Expedition,’ p. 564 (8). 

ity: between the Cubango and Cuito Rivers, Mossamepes (Baum and 

r. tricolor Foret, in Schultze, 1910, ‘Forschungsreise in Stidafrika,’ IV, 

angi -Kooa to a BeEcHUANALAND oe, Schultze). 

asi: Stamford Hill, Navan (I. Triigirdh). 

Subgenus 3. Anoplolepis SANTSCHI 
iolepis subg. Anoplolepis Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 
‘O) micid: od p.- 123. 

notype: Formica longipes Jerdon, 1851. 

braunsi Forex, 1913, Ann. Soc. Ent. Belgique, LVI, p. 141 (8). 
is (Anoplolepis) bransi Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 

» locality : Widlowmore, Care Province (H. Brauns). 
_ Plagiolepis (Anoplolepis) eee Bere: Santscur, 1914, ‘Voy. 
d et Jeannel Afr. Orient., Formicid,’ 

@) Fore, 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 15 (@). " Sawrecut, 
10, Ann. Soc. Ent. France, LXXVIIT, (1909), p. 391 (8, 9). Foret, 1913, Ann. 

_ Ent. Belgique, LVU, p. 354 (8). 
Type locality: Cameroon (Conradt). 

_ Frencu Conco: Brazzaville (A. Weiss). Béia1an Conco: Mayombe (Deleval). 
17. Plagiolepis (Anoplolepis) custodiens (Ff. Swrru) Sanrscut, 1914, ‘Voy. 

7  Alluaud et Jeannel Afr. Orient., Formicide,’ p. 123 (8); 1914, Boll. Lab. Zool. Gen. 
_ Agrar. Portici, VIII, p. 377 (8); 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 38 

’ 9, a). See p. 213. 
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Formica custodiens F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 33 (8). 
Roser, 1863, ‘Verzeich. Formicid.,’ p. 15. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, 
XIII, p. 414. 

Camponotus hendecarthrus Rocer, 1863, Berlin, Ent. Zeitschr., VII, p. 128 (8, 
Q); 1863, ‘Verzeich. Formicid.,’ p. 2. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, 
XII, p. 458. 

Formica berthoudi Foret, 1876, Bull. Soc. Vaudoise Sc. Nat., (2) XIV, p. 33 (8). 
Plagiolepis custodiens Mayr, 1866, Sitzb. Ak. Wiss. Wien, Lill, Abt. 1, p. 493. 

Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 215 (8). Emery, 1892, Ann. Mus. 
Civ. Genova, XXXII, p. 117 (9). Forex, 1892, Mitth. Schweiz. Ent. Ges., VIII, 
p. 350 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 172. Mayr, 1893, Jahrb. 
Hamburg. Wiss. Anst., X, 2, p. 197. Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, 
p.73. Emmry, 1895, Ann. Soc. Ent. France, LXIV, p.43. Mayr, 1895, Ann. Naturh. 
Hofmus. Wien, X, p. 148 (8, 2, co”). Wasmann, 1896, Notes Leyden Mus., XVIII, 
p. 75. H. SrapeEtMANN, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 39. Emery, 
1899, Ann. Soc. Ent. Belgique, XLV, p. 491 (8, 2 ). Wasmann, 1900, Illustr. Zeitschr. 
Ent., V, p. 103; 1904, Notes Leyden Mus., XXV, pp. 15, 73, and 75. Zavarrart, — 
1907, Boll. Mus. Zool. Anat. Comp. Torino, XXII, No. 550, p. 2 (8). Koxnp, 1907, 
Ann. Soc. Ent. Belgique, LI, p. 364. Foret, 1909, ibid., LIII, p. 54 (8); in Schultze, 

1910, ‘Forschungsreise in Siidafrika,’ IV, p. 23 (8, 9, o*). WasMmann, 1911, Tijdschr. 
v. Ent., LIV, p. 202; 1912, Zeitschr. Wiss. Zool., CI, p. 106. Tric&rpu, 1914, Med. 
Géteborgs Mus. Zool. Afd., III, p. 46. Rercuenspercer, 1915, ibid., V, p. 18. 
Wasmann, 1917, Ent. Mitt. Deutsch. Ent. Mus. Berlin, VI, p. 185; 1920, Tijdschr. 
v. Ent., LXII, (1919), pp. 119 and 120. Lamporn, 1920, Trans. Ent. Soc. bere en 
(1919), Proc., p. lvi. 

Type locality: Port Natal, NaTat. 
Bexaian Conco: Banana (Busschodts; Lang and Chapin). Ancora: St. Paul 

de Loanda (F. Silvestri); San Antonio (Lang and Chapin). Ruopgrsta: Kazungula 
(Jall4). German Souruwest Arrica: (Liibbert); Okahandja (Dinter). Becnvana- 

LAND: Lehututu to Kang; Khakhea to Kang; Kooa to Sekgoma (L. Schultze). 

Care Province: Kimberley; Vrijburg (E. Simon); Willowmore (H. Brauns). 
Natau: Pietermaritzburg (I. Trigirdh); Malvern (O'Neil); Durban. | Basuto- 

LAND: Lessouto (P. Berthoud).-Orance Free Strate: Bothaville (H. Brauns). 
‘TransvaaL: Lydenburg (Wilms); Makapan; Pretoria; Hamman’s Kraal (E. 
Simon); Valdezia (P. Berthoud). ZotvuLanp: Umfolosi (I. Trigirdh). Porrvoevrse 
East Arrica: Delagoa Bay (Liengme). German East Arrica: Daressalaam (H. 
Brauns); Bagamoyo (Stuhlmann; Le Roy). Zanzrar. Brriutsn East Arrica: 

Kikuyu Escarpment, 2250 m. (Alluaud and Jeannel). Somatitanp: (C. Keller). 
17;. Var. detrita Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 118 (8). 

Foret, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 350 (8). Datta Torre, 1893, 
‘Cat. Hym.,’ VII, p. 172. 

Type locality: Obbia, SomaLiLanp (Bricchetti-Robecchi). 

Somauitanp: (C. Keller). 
17. Var. hirsuta Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 118 (8). 

Daxia Torre, 1893, ‘Cat. Hym.,’ VII, p. 172. 

Type locality: Ellahelaj, SomaLiLanp (Bricchetti-Robecchi). , 
17;. Var. pilipes Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 118 (b). q 

Datva Torre, 1893, ‘Cat. Hym.,’ VII, p. 172. Eery, 1895, Ann. Mus. Civ.Genova, 
XXXV, p. 180; 1897, ibid., XX XVIII, p. 601. a 



4, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 249 (8). 
lepis fallax Mayr, 1865, ‘Reise Novara, Zool.,’ II, Formicide, p. 54 (8). 

s, 1893, ‘Cat. Hym.,’ VII, p. 172. Wasmann, 1894, ‘ Verzeichn. Myrme- 
ph. Arthrop.,’ p. 113; 1896, Notes Leyden Mus., XVIII, p. 75. E. 

Bull. Soc. Ent. France, p. 179. Wasmann, 1900, Zool. Jahrb. Abt. Syst., 
Périncvey, 1900, Ann. Soc. Ent. France, LXIX, p. 67. Forex, 1909, 

r ee LIII, p. 54(9 ?); 1910, ibid., LIV, p. 449 (8); in Schultze, 
° » in Siidafrika,’ IV, p. 24 (8, 2 ). 
ie (Anoplolepia) custodiens var. fallax Santscut, 1914, Boll. Lab. Zool. 

Portici, VIII, p. 377 (8). 
ocality: Cape of Good Hope (Novara Expedition; Raffray). 

Jape Province: Constantia (F. Silvestri); Stormsvlei; Swellendam (F. 
Cape Town (Wilms; E. Simon); Willowmore (H. Brauns). NarTat: 
id). Bexteran Conco: Umangi (Wilwerth; this record probably does not 

y the subsp. fallax). 
18. Plagiolepis (Anoplolepis) decolor Emery. 

I is decolor Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 44 (8). Foret, 
1910, ‘Forschungsreise in Siidafrika,’ IV, p. 23 (8, 2, <*). 

locality: Kimberley, Care Province (E. Simon). 
VAAL: Hamman’s Kraal (E. Simon). German Souruwest AFrRica: 
(L. Schultze). BecuvuanaLanp: Khakhea to Kooa (L. Schultze). 

Plagiolepis (Anoplolepis) longipes (Jenvon) Sanrscut, 1914, ‘Voy. 
t Jeannel Afr. Orient., Formicide,’ p. 123. See p. 1036. 
vica longipes Jervon, 1851, Madras Journ. Litt. Se., XVII, p. 122 (8); 

Ann. Mag. Nat. Hist., (2) XIII, p. 105 (8). 
rmica gracilipes F. Surru, 1857, Journ. Proc. Linn. Soc. London, Zool., IT, 

(8); 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 22 (8). 
trifasciata F. Smrru, 1858, “Cat. Hym. Brit. Mus.,’ VI, p. 27 (¢? ). 

‘i Prenolepis gracilipes Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 698. 
" a gracilipes Mayr, 1867, Tijdschr. v. Ent., X, p. 73 (8, 2); 1870, 

. Zool. Bot. Ges. Wien, XX, p. 947. Roruney, 1889, Trans. Ent. Soc. London, 
373. ‘Marr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 197. 

PI ¢ longipes Emery, 1887, Ann. Mus. Civ. Genova, XXIV, p. 247; 1888, 
chr. Wiss. Zool., XLVI, p. 385, Pl. xxvu, figs. 8-9. Datra Torre, 1893, ‘Cat. 

Hym.,’ VII, p. 173. Foret, 1894, Journ. Bombay Nat. Hist. Soc., VIII, p. 414 (9). 
‘Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 149. H. Srapenmann, 1898, 
*Deutsch-Ost-Afrika,’ IV, Hym., p. 39. Brxowam, 1903, ‘Fauna Brit. India, Hym.,’ 
TI, p. 320, fig. 97 (9). 

_ Type locality: Inp1a (Jerdon). 
- Tropicopolitan. Zanzmar: (H. Brauns; Stuhlmann). 

~—-s- 20.-—«~Plagiolepis (Anoplolepis) nuptialis Santscar, 1917, Ann. Soc. Ent. 
_ France, LXXXV, (1916), p. 289 (<). 
‘Type locality: Willowmore, Care Province (G. Arnold). 

Care Province: Keurbooms River near Plettenberg Bay (H. Brauns). 
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21. Plagiolepis (Anoplolepis) opaciventris Emery. 

Plagiolepis opaciventris Emery, 1899, Ann. Soc. Ent. Belgique, XLII, p. 492 (¢ ). 
Plagiolepis steingraveri Emery, 1895, Ann. Soc, Ent. France, LXIV, p. 44 (9 ; 

nec 9, nec Forel). 

Type locality: Gaboon, Frencu Congo. 

22. Plagiolepis (Anoplolepis) rufescens Sanrscur, 1917, Ann. Soc. Ent. 
France, LXXXV, (1916), p. 289 (8). 

Type locality: Cape Town, Care Province (Reichensperger). 

23. Plagiolepis (Anoplolepis) steingréveri Foret. See p. 1036. 

Plagiolepis steingréveri Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 72 (8); 
1910, Ann. Soc. Ent. Belgique, LIV, p. 449 (8); in Schultze, 1910, ‘Forsdmngustiee io 
Siidafrika,’ IV, p. 23 (8); 1911, Sitzb. Bayer. Akad. Wiss., p. 287 (8). 

Plagiolepis steingreveri Emery, 1895, Ann. Soc. Ent, France, LXIV, p. 44 (8; 
nec 2). WaAsMANN, 1904, Notes Leyden Mus., XXV, pp. 73 and 75; 1911, Tijdschr. 

v. Ent., LIV, p. 202; 1912, Zeitschr. Wiss. Zool., CI, p. 106; 1920, Tijdschr. v. Ent., 
LXII, (1919), p. 120. 

Plagiolepis (Anoplolepis) steingroweri Santscui, 1914, ‘Voy. Alluaud et Jeannel 
Afr. Orient., Formicide,’ p. 123. 

Type locality: Angra Pequefia, German Souruwest Arrica (Steingréver). 

MossaMepDEs: (Baum and Van der Kellen). German Sournwest AFRICA: 
(Liibbert); Liideritzbucht (L. Schultze). BecuuanaLanp: Kooa; Severelela to 

Khakhea (L. Schultze). Care Province: Cape Town (E. Simon; Wilms); Willow- 

more (H. Brauns). Orance Free Stare: Bothaville (H. Brauns); Bloemfontein 
(E. Simon). TransvAaL: Makapan; Hebron (E. Simon). 

24. Plagiolepis (Anoplolepis) tenella Sanrscui, 1914, ‘Voy. Alluaud et 
Jeannel Afr. Orient., Formicide,’ p. 123. See p. 214. 

Plagiolepis tenella Santscut, 1910, Ann. Soc. Ent. France, LX XIX, p. 364 (8); 
1911, Rev. Zool. Afr., I, p. 210 (8). Foret, 1909, Ann. Soc. Ent. Belgique, LIII, 
p. 61 (9 ; without description). 

Type locality: Brazzaville, Frenca Conco (A. Weiss). 

Betaian Conco: Lower Congo, in stomach of Manis temmincki (Solon); 

Niapu; Akenge; Medje; Bafwasende; Garamba (Lang and Chapin). 
25. Plagiolepis (Anoplolepis) trimeni Fore. 
Plagiolepis trimenii Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 430 

(replete 8). 
Plagiolepis trimeni Emery, 1899, ibid., XLIII, p. 492 (8). Grvcnrist, 1910, 

Agric. Journ. Cape of Good Hope, XXXVI, p. 328. Fore., 1913, Deutsch. Ent. 
Zeitschr., Beih., p. 223 (8). 

Type locdlity: Nata (Mutschinson). 
Ruopesta: Bulawayo; Bembesi (G. Arnold). 

26. Plagiolepis (Anoplolepis) tumidula Emery, 1915, Boll. Lab. Zool. 

Gen. Agrar. Portici, X, p. 19, fig. 10 (8, @). 
Type locality: Ghinda, Errrrea (F. Silvestri). 

Acantholepis Mayr 

Acantholepis Mayr, 1861, ‘Europ. Formicid.,’ p. 42. 

Formica (part) F. Smrru. Hypoclinea (part) Mayr, Rocer. 

Genotype: Hypoclinea frauenfeldi Mayr, 1855. 



___ Wheeler, Ants of the Belgian Congo 935 

_ Acantholepis arenaria Arnoxp, 1920, Ann. South African Mus., XIV, pp 
| 560, fig. 56 (8). 

pe locality: Sawmills, Umgusa River, Souruern Ruopesia (G. Arnold). 
_Acantholepis arnoldi Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
. Arnop, 1920, Ann. South African Mus., XIV, pp. 556 and 563 (8). 

_ Type locality: Bulawayo, Ruopesta (G. Arnold). 
Ruovesta: Redbank (G. Arnold). 

_Acantholepis capensis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, 

peas 77031); 1863, ibid., XII, p. 394. me 1863, ‘Verzeich. — 

es ’ 

., XXI, p. 537 (8); 1884, Bull. Soc. Ent. Italiana, XV, (1883) p. 244 (8). 
¥, 1886, Trans. Ent. Soc. London, Proc., p. xxxvi. Foret, 1892, Ann. Soc. 

que, XXXVI, p. 42 (8). Datua Torre, 1893, ‘Cat. Hym.,’ VII, p. 171. 
ns, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ pp. 108, 118, and 215. 

EL, 1804, Mitth. Schweiz. Ent. Ges., IX, p. 74. Emery, 1895, Ann. Soc. Ent. 
LXIV, p. 46. Mayr, 1895, Ann. ‘Netath. Hofmus. Wien, X, p. 149. Emery, 

n. Mus. Civ. Genova, XXXV, p. 180 (9). Wasmann, 1896, Notes Leyden 
XVIU, p. 76; 1898, Wien. Ent. Zeitg., XVII, p. 97; 1899, Notes Leyden 
XXI, pp. 39 and 51. Forex, 1901, Mitth. Schweiz. Ent. Ges., X, p. 311; in 

n, 1903, ‘Kunene-Sambesi Expedition,’ p. 564; 1904, Mém. Ac. ‘Se. St. Péters- 
IX, (1903), p. 387 (8). Wasmann, 1904, Notes Leyden Mus., XXV, pp. 37 

Drxey and Lonestarr, 1907, Trans. Ent. Soc. London, pp. 310 and 379. 
1909, Ann. Soc. Ent. Belgique, LIII, p. 54 (€, 2); in Schultze, 1910, ‘For- 
reise in Siidafrika,’ IV, p. 25 (8, 2, <”); 1910, Zool. Jahrb. Abt. Syst., XXIX, 

5 (8, 2, &#). Wasmann, 1911, Tijdschr. v. Ent., LIV, p. 202; 1912, Zeitschr. 
iss. Zool., Cl, pp. 104 and 106. ReicHENSPERGER, 1913, Zool. Jahrb. Abt. Syst., 
Oxo XV, p. 203. Foret, 1913, Rev. Zool. Afr., II, p. 338 (8). Bequarrt, ibid., p. 
429. Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 249 (8, 9). Sarscun, 

{014 Boll Lab. Zool. Gen. Agrar. Portici, VIII, p. 377 (8); 1914, ‘Voy. Alluaud et 
_ Jeannel Afr. Orient., Formicide,’ p. 126 (8). Arnoip, 1920, Ann. South African 

: , pp. 557 and 568 (8, *). See p. 1036. 
ype locality: Table Mountain at the Cape of Good Hope, Care Province 
(Novara Expedition). 
Preven Gurvea: Los Islands (H. Brauns). Srerra Leone: (Mocquerys). 
Beton Congo: Elisabethville; Sankisia (J. Bequaert). Mossameprs: between 
the Cubango and Cuito Rivers (Baum and Van der Kellen). German Sourawest 
Arnica: (Peters); Kubub (L. Schultze); Gobabis (Boschmann); Cape Cross to 
‘Swakopmund (Dinter). BrecuuanaLanp: Kooa; Khakhea to Kang (L. Schultze). 

_ ,Care Province: Port Elizabeth; Willowmore (H. Brauns); Sir Lowry Pass (FP. 
Purcell); Cape Town; Matjesfontein (E. Simon). TransvaaL: Makapan (E. 
Simon); Pretoria (E. Simon; F. Silvestri). Natau: Esteourt (R. C. Wroughton). 

. Detacoa: (Liengme). Exrreea: Asmara; Nefasit; Ghinda (K. Escherich); Keren; 
-- (Beceari). Anysstnta: (Ilg); Boran Galla; Auata (V. Bottego); Adis Abeba 

_  (Kachovsky). Ano to-Eoyrtian Supan: Sebderat near Kassala (Magretti). 

¥ 3;. Var. anceps Foret, 1916, Rev. Suisse Zool., XXIV, p. 438 (8), Seep. 215. 
Type locality: Betctan Conco (Kohl), 
Betatan Conoco: Stanleyville; Medje (Lang and Chapin). 
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3:. Var. guineensis Mayr, 1902, Verh. Zool. Bot. Ges. Wien, LIT, p. 296 (8). 
Santscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 125 (8). 
See p. 215. 

Type locality: Akra, Gotp Coast (R. Buchholz). 

Beiotan Conco: Thysville (Lang and Chapin). 

3;. Var. simplicoides (Foret) Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 
Orient., Formicide,’ p. 125 (8). Arnotp, 1920, Ann. South African Mus., XIV, p. 
572 (9). 

Acantholepis capensis subsp. simplicoides Fore., in Voeltzkow, 1907, ‘Reise in 
Ostafrika,’ II, p. 86, footnote (8). 

Type locality: BasuroLtanp (R. C. Wroughton). 

3,. Var. validiuscula Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, p. 
602 (8). Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 143 (8); 1913, Rev. Zool. 
Afr., II, p. 338 (9); 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 249 (8). Sanrsent, 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 126 (8). Arnoxp, 1920, 
Ann. South African Mus., XIV, pp. 557 and 570 (8, 9, o*). See p. 216. 

Type locality: Webi, Apyssrin1a (Ruspoli). 

Betoian Conco: Sankisia (J. Bequaert); Thysville (J. Bequaert; Lang and 
Chapin). Ruopesta: very common (G. Arnold). Care Province: very common 
(G. Arnold); Kimberley (Power); King William’s Town (R. Godfrey). 

3a. Subsp. canescens (Emery) ReicHensperGcer, 1913, Zool. Jahrb. Abt. 

Syst., XXXV, pp. 187, 189, 190, 197, 198, and 215. Sanrscut, 1914, ‘Voy. Alluaud 

et Jeannel Afr. Orient., Formicide,’ pp. 124 and 126 (8); 1914, Boll. Lab. Zool. Gen. 
Agrar. Portici, VIII, p. 378 (8). Emery, 1915, ibid., X, p. 4 (8). Re1cHENSPERGER, 
1915, Ent. Mitt. Deutsch. Ent. Mus. Berlin, IV, p. 122. Wasmawnn, 1918, Tijdschr. 
v. Ent., LX, (1917), p. 397. See p. 216. 

Acantholepis capensis var. canescens Emery, 1897, Ann. Mus. Civ. Genova, 
XXXVIII, p. 601 (8); 1899, ibid., XXXIX, p. 500. Mayr, in Jiagerskiéld, 1903, 
‘Exped., [X, Formicid.,’ p. 8; 1907, Sitzb. Ak. Wiss. Wien, math. naturw. KL, 

CXVI, Abt. 1, p. 389. Sanrtscur, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 
p. 391 (8). Foret, 1911, Rev. Zool. Afr., I, p. 280(8). Grsrro, 1911, Bull. Soe. Ent. 

Italiana, XLI, (1909), pp. 257 and 260. Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. 
Afr. Exp. (1907-08),’ III, p. 390 (8). Karawarew, 1911, Rev. Russe Ent., XI, p. 9 

(8). 
Type locality: Coromma, Apysstn1a (Ruspoli). 

Senecamsia:. Dakar (F. Silvestri). Frencn Gurnea: Kindia (FP. Silvestri). 

Gotp Coast: Aburi (F. Silvestri). Sournern Nigeria: Lagos (F. Silvestri). 
Frencu Conco: Brazzaville (A. Weiss). Betai1an Conco: Congo da Lemba (R. 

Mayné); Thysville (J. Bequaert); Avakubi (Lang and Chapin). German East 

Arrica: Lake Mohasi (Schubotz). British East Arrica: Ramisi; Blue Post . 

Hotel, Kikuyu, 1520 m. (Alluaud and Jeannel). UGanpa: Unyoro Province, near 

Hoima; regionof Lake Albert (C. Alluaud); Gondokoro (F. Werner). Anato- 

Eayptian Supan: Kaka, White Nile (I. Triigirdh); Khartum (Karawaiew); near 
Renk; between Khartum and Fashoda. Anpyssrn1a: Buditu to Dimé (V. Bottego); 

Diré Daua; Abuker; Bisa Timo; Gebel Hakim; Harar (Kristensen); Lake Abaja 
(Ruspoli). Errrrea: Ghinda; Nefasit (F. Silvestri); Sciotel, Bogos (Beccari). 
Saganeiti; Adi Ugri; Adi Caié (Andreini). 
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Ba. Var. cacozela Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
die,’ p. 126 (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 378 (8). 

antholepis capensis var. cacozela Strtz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 
ep. 1910-11,’ I, p. 395 (8). 

ality: Frencu Conco. 
ouTHERN Nicerta: Olokemeji (F. Silvestri). Brtatan Conoco: Faradje 
ind Chapin). Frencu Conco: Fort Crampel (Schubotz). 

b. p. depilis Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, p. 602 
>). Samson, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 126 

is carbonaria Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 119 

: Arigalgala, SomaLiLanp (Ruspoli). 

: Leboi (Ruspoli). 

ibsp. hirsuta Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
side,’ pp. 124 and 126, fig. 26 (8). 

'ype locality: Molo, Mau Escarpment, 2420 m., Brrrisn East Arrica (Allu- 
Jeanne ). 

. Var. elevata Foret, 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 249 (8). 
1920, Ann. South African Mus., XIV, pp. 556 and 573 (8). 

e locality: Hillside, Bulawayo, Ruopesta (G. Arnold). 
Subsp. incisa Foret, 1913, Rev. Zool. Afr., Il, p. 338 (8). Sanrscat, 

, “Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 125, fig. 27 (8). 
Type locality: Elisabethville, Betaran Conco (J. Bequaert). 
Bartisa East Arnica: Kijabe, Kikuyu Escarpment, 2100 m. (Alluaud and 

_Subsp. junodi Foret, 1916, Rev. Suisse Zool., XXIV, p. 438 (8). ArNotp, 

South African Mus., XXIV, p. 572 (8). 
locality: Shilouvane, TRANSVAAL (Junod). 

 Subsp. levis (Sanrscut). 
cantholepis simplex subsp. levis Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. 

i, VIII, p. 378 (9). 
[ vis levis Sanrscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 312, fig. 

Type locality: St. Louis, Senecampra (Claveau). 
Frencu Guinea: Konakry (F. Silvestri). 

fi. Var. alexis Annovp, 1920, Ann. South African Mus., XIV, pp. 557 and 

‘Type Locality: Hillside, Bulawayo, Ruopesta (G. Arnold). 
3g. Subsp. simplex Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 86, 
not Arwno.p, 1920, Ann. South African Mus., XIV, pp. 557 and 572 (8, o). 
Acantholepis simplex Foner, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 42 (8); 

2, Mitth. Schweiz. Ent. Ges., VIII, p. 350 (8, &). Datta Torre, 1893, ‘Cat. 
ym.,’ VII, p. 172. Wasmann, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ 
. 107; 1912, Zeitschr. Wiss. Zool., Cl, p. 103. Retcuensrercer, 1913, Zool. Jahrb. 

Abt. Syst., XX XV, p. 197. Forat, 1913, Ann. Soc. Ent. Belgique, LVI, p. 143 (9). 
Sanrtscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidw,’ p. 123 (9). 
"Type locality: Somavr.anp (C. Keller). 
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Ruopesia: Bulawayo (G. Arnold). British East Arrica: Ramisi (Alluaud 
and Jeannel). Ucanpa: Kadjura Swamp, near Hoima, region of Lake Albert (C. 

Alluaud). Care Province: Grahamstown (Baines and Cherry). 

3a. Var. minuta (Foret). 
Acantholepis simplex var. minuta Fore, 1916, Rev. Suisse Zool., XXTV, p.438 (8). 
Acantholepis capensis var. minuta Arnoup, 1920, Ann. South African Mus, 

XIV, p. 572 (8). 
Type locality: Shilouvane, Transvaav (Junod). 

. 4. Acantholepis capitata Fore:, 1913, Rev. Zool. Afr., II, p. 338 (8). 
Type locality: Sankisia, Betc1an Conco (J. Bequaert). 

5. Acantholepis carbonaria Emery, 1892, Ann. Mus. Civ. Genova, XXXII, 
p. 119 (8, part; nec 9). Forex, 1892, Ann. Soc, Ent. Belgique, XXXVI, p. 42 (8). 
Da.ia Torre, 1893, ‘Cat. Hym.,’ VII, p. 171. Fore, 1894, Mitth. Schweiz. Ent. 
Ges., IX, p. 74. Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ 
III, p. 390 (8). See p. 216. 

Type locality: Obbia, SomaLiLanp (Bricchetti-Robecchi). 

SovrHerNn ApysstniA: (Ig). Betaran Conco: Kwidjwi Island, Lake Kivu; 

Mawambi to Avakubi (Schubotz); Banana (Lang and Chapin). 
5;. Var. erythrea Forex, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 265 (8, 

@). Wasmann, 1912, Zeitschr. Wiss. Zool., CI, p. 104. Emery, 1915, Boll. Lab. 
Zool. Gen. Agrar. Portici, X, p. 4 (9). 

Type locality: Nefasit, Errrrea (K. Escherich; F. Silvestri). 

Erirrea: Ghinda (K. Escherich). Apsyssry1a: Harar (Ilg). 

So. Var. obtusa Emery, 1901, Bull. Soc. Ent. Italiana, XX XIII, p. 63 (8). 
Type locality: Saati, Exrrrea (Belli). 

Erirrea: Sabarguma (Belli). 
5a. Subsp. baumi Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 449 (9). 
Type locality: Mossamepes (Baum and Van der Kellen). 
6. Acantholepis crinita Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 149 

(8). ARNoxp, 1920, Ann. South African Mus., XIV, pp. 556 and 565 (8). 
Type locality: Port Natal, Navau (H. Brauna): 
7. Acantholepis curta Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, 

p. 603, fig. (8). Forex, 1913, Ann. Soc. Ent. Belgique, LVII, p. 354 (8). 
Acantholepis capensis Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 527 (8). 

(nec Mayr). 
Type locality: Assab, Errrrea (Doria). 
Errrrea: Ras Doumeira (Doria). Betctan Congo: Yambata (R. Mayné). 
8. Acantholepis deplanata Srirz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 

Exp. (1907-08),’ IIT, p. 390, fig. 8 (8). 
Type locality: Buddu Forest, northwest of Bukoba, German East AFRICA 

(Schubotz). 
9. Acantholepis depressa Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orient., Formicide,’ p. 126, fig. 28 (8). 
Type locality: Ramisi River, Brrrisn East Arrica (Alluaud and Jeannel). 
10. Acantholepis egregia Forer, 1913, Ann. Soc. Ent. Belgique, LVI, p. 

143 (8). Arnon, 1920, Ann. South African Mus., XIV, pp. 557 and 574 (8). 
Type locality: Redbank, Sovrnern Ruopesta (G. Arnold). 
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‘57 ie. 
pe locality: Cawston Farm, Umgusa River, Sournern Ruopesta (G. Arnold). 

“a Ii. Acantholepis foreli Arnotp, 1920, Ann. South African Mus.. XIV, pp. 
‘564 (9), Pl. vin, fig. 121. 

‘ype locality: Sipapoma, SournerN Ruopesia (G. Arnold). 

Var. convexa Arnop, 1920, Ann. South African Mus., XIV, pp. 556 and 

€ locality: Hillside, Bulawayo, Sovrnern Ruopesta (G. Arnold). 
‘ag impressa ArNnowp, 1920, Ann. South African Mus., XIV, pp. 556 

sa locality: Hillside, Bulawayo, Sovrnern Raopesta (G. Arnold). 
._ Acantholepis gerardi Santscui, 1915, Ann. Soc. Ent. France, LXXXIV, 

pe locality : Kalanga, Upper Lukuga, Betaran Conoco (Gérard). 
Latan Conco: Kataki (Gérard). 
_Acantholepis gracilicornis Fore:, 1892, Ann. Soc. Ent. Belgique, 
» P- 42 (8). Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337; 1901, 

Ent. Italiana, XX XIII, p. 63. Foret, 1910, Zool. Jahrb. Abt. Syst., 
X, p. 265 (8). Karawatew, 1911, Rev. Russe Ent., XI, p. 9 (8). : is). 

Dia (it. Recherich)- Baheteumn (Bell), Anao-Kerrruan 

; Subsp. abdominalis Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 73 (8). 
e locality: Sournern Apyssrnta (Ilg). 
_Acantholepis longinoda Arno tp, 1920, Ann. South African Mus., XIV, 

nd 559 (8, 9), Pl. vit, figs. 120 and 120a. 
rp locality: Hillside, Bulawayo, Sovraern Ruopesia (G. Arnold). 
—— 1899, Ann. Soc. Ent. Belgique, XLITI, 

ype locality: Cameroon (Conradt). 
. Acantholepis rubrovaria Foret, 1913, Ann. Soc. Ent. BEER LVII, 
. Arwovp, 1920, Ann. South African Mus., XIV, pp. 556 and 562 (8, <*). 

Acantholepis simplex var. rubrovaria Foret, 1910, Ann. Soc. Ent. Belgique, LIV, 

(8). 
Type locality: Basutotanp (R. C. Wroughton). 
‘16a. Subsp. pilosa Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 141 (8). 

_ Amwovp, 1920, Ann. South African Mus., XIV, pp. 556 and 562 (8). 
“Type locality: Redbank, Sournern Ruopesta (G. Arnold), 

l6a;. Var. avunculus Arnon, 1920, Ann. South African Mus., XIV, pp. 556 

id 563 (9). 
Type locality: Sawmills, Umgusa River, Sovrnern Ruopesta (G. Arnold). 

17. Acantholepis silvicola Annowp, 1920, Ann. South African Mus., XIV, pp. 
556 and 576, fig. 57 (8, 2, <*). 
eS iy: Amatongas Forest, Porrvovese East Arnica (G. Arnold), 
___—«*'18. Acantholepis spinosior Foret, 1913, Ann. Soc. Ent. Belgique, LVII, 
pM (8). ARNovp, 1920, Ann. South African Mus., XIV, pp. 556 and 557 (8, 2). 
‘Type locality: Bulawayo, Sournern Reonmera (G. Arnold). 
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18;. Var. ballaensis ArNoLp, 1920, Ann. South African Mus., XIV, pp. 556 

and 558 (8). 
Type locality: Balla-Balla, Sournern Ruopesia (G. Arnold). 
18. Var. natalensis Arnoup, 1920, Ann. South African Mus., XIV, pp. 556 

and 559 (8). 
Type locality: Pietermaritzburg, Natax (C, Akerman). 

19. Acantholepis submetallica Arno.ip, 1920, Ann. South African Mus., 

XIV, pp. 556 and 566 (8, 9, co). 
Type locality: Bulawayo, Sournern Ruopesta (G,. Arnold). 

19,. Var. aspera ARNOLD, 1920, Ann. South African Mus., XIV, pp. 556 and 
568 (8). ; 

Type locality: Amatongas Forest, Porrucurse East Arrica (G, Arnold). 

20. Acantholepis vestita (F. Swirn) Drxey and Lonestarr, 1907, Trans. Ent. 

Soc. London, pp. 333, 336, and 365. 
Formica vestita F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 32 (8). Datta 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 214. 

Type locality: Port Natal, Nara. 

Nata: Colenso; Newcastle (Dixey and Longstaff). Care Province: Storm- 

berg Juncticn; Shanks Station (Dixey and Longstaff). 

Myrmelachistini Forel 
_ Aphomomyrmex EMERY 

A phomomyrmex Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 493. 
Genotype: Aphomomyrmex afer Emery, 1899. 
1. Aphomomyrmex afer Emery, 1899, Ann. Soc. Ent. Belgique, XLII, p. 

494, fig. (8, 2). Forex, 1910, ibid., LIV, p. 449 (8); in Schultze, 1910, ‘Forsehungs- 
reise in Siidafrika,’ IV, p. 25 (92). ARNOLD, 1920, Ann. South African Mus., XTV, 
p. 553 (8). 

Type locality: Cameroon (Conradt; v. Muralt). 

West Africa: (Fiilleborn). | 
2. Aphomomyrmex muralti Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p 

449 (8). Arnoxp, 1920, Ann. South African Mus., XIV, p. 553 (8). 
Type locality: Natat (L. v. Muralt). 

Prenolepidini Forel 
Prenolepis MAYR 

Prenolevis Mayr, 1861, ‘Europ. Formicid.,’ p. 52. 
Paratrechina MorTscHou.sky, 1863, Bull. Soc. Natural. Moscou, XXXVI, 3, 

«48, 
. Formica (part) LaTREILLE et auctor. Lasius Mayr. Tapinoma F. Smita, 

Mayr, ete. 
Genotype: Formica imparis Say, 1836. 

Subgenus 1. Prenolepis Mayr, sensu stricto 

Subgenotype: same as genotype. 
1. Prenolepis kohli Forer, 1916, Rev. Suisse Zool., XXIV, p. 438 (8, 97). 
Type locality: St. Gabriel, Beta1an Conco (Kohl). 
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Subgenus 2. Nylanderia Emery 
subg. Nylanderia Emery, 1906, Ann. Soc. Ent. Belgique, L, p. 134. 

pe: Formica vividula Nylander, 1846. — 
nolepis (Nylanderia) albipes Emery. 

pis albipes Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 497 (8). 

is (Nylanderia) bourbonica Fort. See p. 1037. 
- pis nodifera subsp. bourbonica Fore., 1886, Ann. Soc. Ent. Belgique, 
. 210.(9, @). 
wlepis bourbonica Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagas- 

2, p.82(8, 2, @), Pl. m1, fig. 2; in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 

, e5(¢ (8). 
Ye : Bengamisa, Betetan Conco (Kohl). 

Pp 's jugerskildi Mayr, in Jiagerskidéld, 1903, *Exped., IX, Formicid.,’ 

Emery, 1906, Ann. Soc. Ent. Belgique, L, p. 130. Karawatew, 1911, Rev. 
, XI, p. 9, fig. 3 (8, 9, @). 

(Nylanderia) jxgerskjeldi Emery, 1910, Deutsch. Ent. Zeitschr., 

d 130, figs. 4 and 5 (8, 9, <). 
vividula Ern. Anpr&, 1881, Ann. Soc. Ent. France, (6) I, p. 61 (8, 

‘8-10 and 12 (ex typ.). ‘Fouzn, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagas- 
phalbas ut, fig. 1 (ex typ.) (nec vividula Nylander). 

is jegerskildi var. borcardi Santscut, 1908, Ann. Soc. Ent. France, 

ie (Nylanderia) japerekicldi Santscui, 1914, ‘Voy. Alluaud et Jeannel 
; , Formicide,’ p. 128 (8). 
e locality: Cairo, Eayrr (Jigerskiéld; Karawaiew; Borcard). 

oo German East Arrica: po (Alluaud and Jeannel). 

Ce. Secnclepts aeons) longicornis (LaTaeriiz) Santscut, 1914, ‘Voy. 
SS iedeanen As Orient., Formicide,’ p.127 (8). Laporn, 1920, Trans. Ent. 
Soc. London, (1919), Proc., p. Wi. See pp. 217 and 1038. 

: Parmica longicornis Larnettie, 1802, ‘Hist. Nat. Fourmis,’ p. 113 (8). F. 
‘Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 31. Mayr, 1863, Verh. Zool. Bot. Ges. 

_ Wien, XIII, p. 417. 
eee Wiemten vagans Jenvon, 1851, Madras Journ. Litt. Se., XVII, p. 124 (8, @); 

1854, Ann. Mag. Nat. Hist., (2) XIII, p. 107 (8, 9 ). 
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Formica (Tapinoma) gracilescens NYLANDER, 1856, Ann. Sc. Nat. Zool., (4) V. 
p. 73 (9), Pl. m1, fig. 20. 

Formica gracilescens NYLANDER, 1856, Ann. Soc. Ent. France, (3) IV, Bull, 
p. xxviii (9). 

Tapinoma gracilescens F . Smrra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p.56. Watrre, 
1883, ‘Ants and Their Ways,’ p. 257 (9). Fow er, 1885, Ent. Monthly Mag., XXTI, 
p. 276. 

Prenolepis gracilescens Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 698. 
Paratrechina currens MotscHoutsky, 1863, Bull. Soc. Nat. Moseou, XXXVI, 

3, p. 14. 

Prenolepis longicornis Rocrr, 1863, ‘Verzeich. Formicid.,’ p. 10. Mayr, 

1865, ‘Reise Novara, Zool.,’ II, Formicidae, p. 50 (2); 1867, Tijdschr. v. Ent., X, 

p. 72 (8, 2). Fravenre.p, 1867, Verh. Zool. Bot. Ges, Wien, XVII, p. 442. Mayr, 
1870, ibid., XX, p. 947 (8); 1876, Journ. Mus. Godeffroy, XII, p.77. Eryn. Anpré, 

1881, Ann. Soc. Ent. France, (6) I, p. 60 (9, co). Foret, 1881, Mitth. Miinchen. 
Ent. Ver., V, p. 2. Ern. ANpr&, 1882, ‘Spec. Hym. Europ. Algérie,’ I, pp. 203, 205, 

and 206 (8, 2, o”), Pl. x, fig. 11. Emery, 1888, Zeitschr. Wiss. Zool., XLVI, p. 379, 

Pl. xxvu, fig. 5. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 179. Forex, 1909, 
Ann. Soc. Ent. Belgique, LIIT, p. 54 (8); 1910, Zool. Jahrb. Abt. Syst., XXTX, p. 266 
(8). Karawatew, 1911, Rev. Russe Ent., XI, p. 9 (8). Lonastarr, 1911, Ent. 
Monthly Mag., XLVII, p. 124. Forex, 1913, Rev. Zool. Afr., II, p. 339 (8); 1913, 
Ann. Soc. Ent. Belgique, LVII, p. 354 (8, 9); 1914, Bull. Soc. Vaudoise Se. Nat., 
(5) L, p. 249 (8). Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 378 

(8). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 395 (8). 
Santscut, 1920, ‘Etudes Maladies Parasites Cacaoyer 8. Thomé,’ X, p. 3 (¢ ). 

Prenolepis longicornis var. hagemanni Forex, 1901, Mitt. Naturh. Mus. Ham- © 
burg, XVIII, p. 65 (8); 1907, ibid., XXIV, p. 15; 1916, Rev. Suisse Zool., XXIV, p. 
441 (8). 

Type locality: Senegal. 

Tropicopolitan. West Arrica: (Jourdan). Frenea Guinea: Konakry; 
Kakoulima (F. Silvestri). Sournern Nicerta: Lagos (F. Silvestri). San Taomé: 
(de Seabra). Frencu Conco: Fort de Possel to Fort Crampel (Schubotz). Bretotan 

Conco: Boma (C. Hagemann; Styezinski); Congo da Lemba (R. Mayné); Leo- 
poldville; Kwamouth (J. Maes); St. Gabriel (Kohl); Zambi; Stanleyville (Lang and 
Chapin); Libenge (Schubotz). ANaLo-EcypTian Supan: Khartum (Karawaiew). 

German East Arrica: Tanga (Alluaud and Jeannel); Lindi (Lamborn); Nguela, 

Usambara. Natau: Durban (G. Arnold; C. B. Cooper). 
9. Prenolepis (Nylanderia) tregaordhi Fore. 

Prenolepis tregaordhi Fore., in Wasmann, 1904, ‘Termitophilen aus dem 
Sudan, Res. Swed. Zool. Exped. Jagerskiéld,’ XIII, p. 14 (8, @). 

Type locality: Kaka, White Nile, ANGLo-EeyrTian Supan (I. Trig&rdh). 

9. Var. natalensis Fore, 1915, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 348 
(8). 

Type locality: Durban, Navat (G. Arnold). 
10. Prenolepis (Nylanderia) vividula (NyLanper) Emery, 1906, Ann. Soc. 

Ent. Belgique, L, p. 134, figs. 1-4 (8, 9, o). See p. 218. 
Formica vividula NYLANDER, 1847, Acta Soc. Sc. Fennice, II, 2, p. 900 (8, 2, 

o"), Pl. xvim, figs. 2 and 10-14. 



X, pp. 948 and 949 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VIL, p. 180. 
ality: in the hothouses of the Botanical Garden at Helsingfors, Frv- 

. Beveran Conoco: Niapu (Lang and Chapin). 

(Nylanderia) waelbroecki Emery. 

ee: Secs da Leanho (i. Mayné). 
(Nylanderia) weissi Sanrscur, 1911, Rev. Zool. Afr., I, p. 

: Brazzaville, Frencu Conao (A. Weiss). 
(Nylanderia) zelotypa Sanrscur. 

s (Nylanderia) jegerskioldi var. zelotypa Santscut, 1915, Ann. Soc. 
L KXXIV, p. 264 (8). 

is zelotypa Saxtscut, 1919, Rev. Zool. Afr., VI, p. 238. 
ality: Brirish East Arrica. 

: Vietoria Falle (G. Arnold). 

Formicini Forel' 

Pseudolasius EMERY 

us Emery, 1887, Ann. Mus. Civ. Genova, XXIV, p. 244. 
(part) F. Sara. Lasius (part) Mayr. 

pe: eens eenaris F Smith, 1860. . 
su bucculentus Wu. M. WuHeever. See p. 222 (8, o*). 
cality: Medie, Bexatan Conco (Lang and Chapin). 

bufonum Ws. M. Wueeter. See p. 220 (8, 9, &). 
s locality : Medje, BexoGtan Conco (Lang and Chapin). 

el gowdeyi Wau. M. Wueeter. See p. 223 (9). 
y. igemiog’ Gowner, 1917, Bull. Ent. Research, VIII, pt. 2, p. 187 (with- 

‘iption). 
1 locality: Entebbe, Uaanpa (C. C. Gowdey). 
Pseudolasius weissi Sawrscur, 1910, Ann. Soc. Ent. France, LXXVIII, 

), p. 301, fig. 16 (8, 9). Emery, 1911, Ann. Soc. Ent. Belgique, LV, pp. 214 
219 (8). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 

4. Var. sordidus Sanrscur, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VII, 
378 (8). See p. 219. 

; Type locality: Aburi, Goup Coast (F. Silvestri). 

1903, Nat. Hist. XII, p. 62, records Formica rufibarbi« Fabricius (9, 2) 
es at Preto Tranavanl. would be be interesting to know whether his Palearesis 
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Cataglyphis F6rsTeER 

Cataglyphis Forster, 1850, Verh. Naturh. Ver. Preuss. Rheinl., VII, p. 493. 

Monocombus Mayr, 1855, Verh. Zool. Bot. Ges. Wien, V, p. 381. 
Formica (part) Fasricrus, ete. Tapinoma F. Smirn. Myrmecocystus Emery, 

Foret, MacCoox, Ern. Anpr®, etc. 

Genotype: Formica megalocola Forster, 8, 1850 =Catagly phis fairmairet Forster, 
3’, 1850. 

1. Cataglyphis cursor (Boyer pe FonscoLomBe) Mayr, 1861, “Europ. Formi- 
cid.,’ p. 45 (8, 9, @). 

Formica cursor BoYER DE FonscoLoMBE, 1846, Ann. Soc. Ent. France, (2) IV, 

p. 41 (8, 9, ); ibid., Bull., p. lxix (@ ). 
Myrmecocystus cursor Emery, 1898, Ofvers. Finsk. Vet.-Soc. Férh., XL, p. 147, 

footnote (9 ). 
Type locality: Aix, France (Boyer de Fonscolombe). 

SourHerN Europe, ANATOLIA, and Centra Asta. Emery (loc. cit.) records it 

from the Gop Coast. 
2. Cataglyphis viaticus (Fasricius) Mayr, 1861, ‘Europ. Formicid.,’ 

p. 45 (8, 9, co). Raposzkowsky, 1876, Hor. Soc. Ent. Rossiew, XII, p. 140. 
Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 366 (8, 9). 

Formica viatica Faprictus, 1787, ‘Mantissa Insect.,’ I, p. 308 (8). 
Myrmecocystus viaticus Emery, 1880, Ann. Mus. Civ. Genova, XV, p. 389 (8). 

Maaretti, 1884, ibid., XX!I, p. 537 (8). Foret, 1894, Journ. Bombay Nat. Hist. 
Soc., VIII, p. 402. : 

"Type locality: Spain (Vahl). 
Eastern Evrope, Norra Arrica, Western and Centrat Asta, NoRTHERN 

Inp1a. Ecypr. AsysstntA: Harar (Ilg). ANnoGto-EcypTian Supan: Sebderat; 
Kassala (Magretti). Eritrea: Keren; Sciotel; Anseba (Beccari); Sogodas 

(Magretti). 
2a. Subep. abyssinicus (Foret). 
Myrmecocystus viaticus subsp. abyssinicus Foam, 1904, Ann. Mus. fol. Ac. Se. 

St. Pétersbourg, VIII, (1903), p. 382 (8, 9). 
Type locality: Ingfal, AByssrn1a (Kachovskij). 

AnyssiniA: Schoa; western Abyssinia (Ilg). 

2b. Subsp. adenensis (Foret). 
Myrmecocystus viaticus subsp. adenensis Foret, 1904, Ann. Mus. Zool. Ac. Se. St. 

Pétersbourg, VIII, (1903), p. 382, footnote (8). 
Type locality: Aden, southern Arasia (F. Ris). 

2c. Subsp. bicolor (Fasricrvs). 
Formica bicolor Fasricivs, 1793, ‘Ent. Syst.,’ Il, p. 351 (@). Larrermie, 

1802, ‘Hist. Nat. Fourmis,’ p. 173 (co). Fasricius, 1804, ‘Syst. Piez.,’ p. 398 (<"). 
Myrmecocystus viaticus var. desertorum Foret, 1894, Journ. Bombay Nat. Hist. 

Soc., VIII, p. 402 (8); 1894, Mitth. Schweiz. Ent. Ges., IX, p. 72. Emery, 1895, 

Ann. Mus. Civ. Genova, XXXV, p. 180. 
Myrmecocystus viaticus subsp. desertorum K. Escuericu, 1902, Allgem. Zeitschr. 

Ent., VII, p. 354. Mayr, in Jagerskidld, 1903, ‘Exped., IX, Formicid.,’ p. 10. 
Morinaaeiaies bicolor Mayr, 1907, Sitzb. Ak. Wiss. Wien, math. naturw. K1., 

CXVI, Abt. 1, p. 389. 
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viaticus subsp. bicolor Foret, 1910, Ann. Soc. Ent. Belgique, 

his bicolor Emery, 1915, Boll, Lab. Zool. Gen. Agrar. Portici, X, p. 22 

ality: Barsary (Desfontaines). 
Nw Sanara. Eeypr. Anoio-Eeyprian Supan: Edeloud in the Kordo- 

(F. Werner); Gebelein (1. Triigirdh). Errrrea: Mayabal; Nefasit 
_ ApyssrniA: southern Abyssinia (Ilg); Ogaden (V. Bottego). Soma.i- 

s of pemeneh to wells of Aberio (V. Bottego). Gotp Coast (doubtful 

ri bicolor var. sanpelénele Srirz, 1916, ‘Ergebn. Zweit. Deutsch. 

sp. 1910-11,’ I, p. 396, fig. 10 (8). 
ality: Fort ‘Archambault, Frencu Coneo (Schubotz). 

». setipes (Foret). 
lus viaticus subsp. selipes Forex, 1894, Journ. Bombay Nat. Hist. 

viaticus subsp. aaipes var. seticornis Emery, 1898, Ofvers. Finsk. 
rh., XL, p. 147, footnote (8). 

Gcophyllini Forel 

@cophylla F. Situ 

ylla F. Smrrn, 1861, Journ. Proc. Linn. Soc. London, Zool., V, p. 101. 

me (part) Fasricivs, et auct. Myrmica (part) Heer. 
otype: Formica smaragdina Fabricius, 1775. 

‘Es ‘Ecophylla longinoda (Larrei.ie) GerstacKer, 1871, Arch. f. Naturg., 
, 1, p. 354; 1873, in ‘v. d. Decken’s Reisen in Ost Afrika, Gliederthiere,’ p. 

Datura Torre, 1893, ‘Cat. Hym.,’ VII, p. 176. H. Kon, 1906, Natur u. 
wrung, LII, pp. 166-167; 1909, ibid., LV, p. 169. Wasmann, 1911, 1° Congr. 
. Entom. Bruxelles (1910), II, Mém., p. 231; 1913, Ann. Rept. Smiths. Inst. 
p. 472. Forex, 1913, Rev. Zool. Afr., I, p. 339 (9). See p. 227. 

longinoda Larrei.ie, 1802, ‘Hist, Nat. Fourmis,’ p. 184 (8), Pl. x1, 

Echophyila virescens Raposzkowsky, 1881, Jorn. Sci. Ac. Lisboa, VIII, No. 31, 

en brevinodis Exx. Anvré, 1890, Rev. d’Ent. Caen, IX, p. 313 (8). 
ae ln 1913, Mitt. Zool. Mus. Berlin, V, p. 148 (8). Sanrscut, 1919, Bull. Soc. Vau- 
- doise Se. Nat., (5) LI, p. 345 (8, 9). 

) oe pepo aly aerate longinoda Emery, 1892, Ann. Soc, Ent. France, 
1x,(1 801), p.564(8, 2). Foner, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 72. Ern. 

_ Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 2 (8, 9). Mayr, 1896, Ent. Tidskr., 
_ XVII, p. 249. Foner, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 188 (8). 
_ H. Srapetaann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 39. Emery, 1899, Ann. 

Mus. Civ. Genova, XXXIX, p. 500 (8, 9). Mayr, in Sjéstedt, 1907, ‘Exped. Kili- 
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mandjaro, Meru, etc.,’ II, 8, p. 18. Forex, 1907, Mitt. Naturh. Mus. 

XXIV, p.15 (9). Santscut, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 391. 
Foret, 1909, Ann. Soc. Ent. Belgique, LIII, pp. 54 (8, ? ), 61 (8), and 73 (8, 9); in 
Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 25 (8). Srrrz, 1910, Mitt. 
Zool. Mus. Berlin, V, p. 148 (8). Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 
354 (8, 3). Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 378 (8). 
Lamborn, 1914, Trans. Ent. Soc. London, (1913), p.444. Srrvz, 1916, ‘Ergebn. Zweit. 
Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 396 (8). 

(Ecophylla longinoda var. brevinodis DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 176. 
(Ecophylla smaragdina var. longinoda L. Ren, 1905, Zeitschr. f. Pflanzenkrankh., 

XV, p. 135. AvutmMaNN and La Baume, 1912, ‘Fauna d. Deutsch. Kolon.,’ V, 3, 
p. 65, fig. 37. AuLMANN, 1913, ibid., V, 5, p. 95, fig. 80. Foren, 1913, Rev. Suisse 
Zool., XXI, p. 670 (9, co”). 

(Ecophylla smaragdina subsp. longinoda var. brevinoda SANtscut, 1919, Bull. 

Soc. Vaudoise Sc. Nat., (5) LIT, p. 345 (8, 2). 

(Ecophylla sniranlitas subsp. brevinodis Stitz, 1916, ‘Ergebn. Zweit. Deutsch. 
Zentr. Afr. Exp. 1910-11,’ I, p. 396 (8). 

Type locality: Senegal. 
SeneGcamsBia: Dakar (F. Silvestri). Gamera: Bathurst (C. Alluaud). Frencn 

Guinea: Kindia (F. Silvestri). Srerra Leone: (Mocquerys). Laperta. Ivory 

Coast: Grand Bassam (Lohier; Bonet); Assinie (C. Alluaud). Gotp Coast. 

Stave Coast. Sournern Nicerta: Oni Camp, east of Lagos (Lamborn). 
Cameroon: (Sjéstedt; Conradt); Bibundi (Tessmann); Molundu (Reichensperger) ; 
Victoria (Winkler). SpanisH Guinea: Alen (Tessmann). Frencu Conco: Ogowe 
(Moequerys); Brazzaville; Madingu (A. Weiss); Fort Crampel (Schubotz); Boda. 
Be.iotan Conco: Duma (Schubotz); Kondué; Sankuru (Luja); Mondombe (R. 
Mayné); Leopoldville to Stanleyville (Weyns); Mayombe (de Briey); Banana (Bus- 
schodts); Kinshasa (Waelbroeck); Malela; Faradje (Lang and Chapin); Katala (J. 
Bequaert); Boma. ANncoxia: (Welwitsch); San Antonio (Lang and Chapin). 
German East Arrica: Tanga (Sjéstedt). British East Arrica: Mombasa (v. d. 
Decken). Zanztpar: (Stuhlmann; Voeltzkow). Porrucurse East Arrica: Delagoa 

(Liengme). Asysstnta: Buditu to Dimé; Dimé to Bass Narok (V. Bottego). 

1,. Var. annectens Wa. M. Wueeter. See p. 230(8, 9, ). 
Type locality: Avakubi, Beta1an Conco (Lang and Chapin). 

Be.ieian Conco: Stanleyville; Niangara (Lang and Chapin); Malela (J. 
Bequaert). 

1,. Var. fusca (Emery). See p. 231. 

(Ecophylla fusca Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 496 (8, 9). 
Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 148 (8); 1916, ‘Ergebn. Zweit. Deutsch. 
Zentr. Afr. Exp. 1910-11,’ I, p. 396 (8). 

(Ecophylla smaragdina subsp. fusca Foret, 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 354. 

Type locality: Cameroon (Conradt). 

Liserta: Monrovia (J. Morris). Nigerta. Spanisa Guinea: Alen (Tessmann). 
BELGIAN Conoco: Stanleyville; Garamba (Lang and Chapin); Duma (Schubotz). 

1;. Var. rubriceps (Foret). See p. 231. 

(Ecophylla smaragdina subsp. fusca var. rubriceps Forex, 1913, Ann. Soc. Ent. 
Belgique, LVII, p. 354 (8). 
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cality: Bexotan Conco. 
aian Conco: Stanleyville (Lang and Chapin). 

‘ar. textor (Santscui). 
la smaragdina subsp. longinoda var. textor Santscus, 1914, ‘Voy. Alluaud 

Orient., Formicide,’ p. 128, fig. 29a (8, 9 ). 
ity: Mangapwani, ZANz1B4R IsLAnp (Alluaud and Jeannel). 

t Istanp: Bububu (Alluaud and Jeannel). British East Arrica: 
ni; Tiwi; Gazi near Mombasa (Alluaud and Jeannel). 

Ecophylla smaragdina (Fapricivs) F. Surrs, 1861, Journ. Proc. Linn. 

n, ogi p. 102 (8). Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 
ibid., XIII, p. 438; 1867, Tijdschr. v. Ent., X, p. 70 (8, 9). Foret, 

oc iat. Belgique, XXX, p. 199 (<7). Danan, 1887, Ann. Mus. Civ. 

IV, p. 242 (8, 9); 1888, Zeitschr. Wiss. Zool., XLVI, p. 379, Pl. xxvu, 
NEY, 1889, Trans. Ent. Soc. London, p. 358. EMERY, 1892, Ann. Soc. 
1. (1901), 564 (8, a Datta ees 1893, ‘Cat. pion VII, p. 

=> 

VII, p. 371; 1913, Rev. Zool. Afr., II, p. 339 (8). Bequarrt, ibid., p. 
rer, 1920, ‘A Naturalist on Lake Victoria,’ pp. 100 and 283. 

ta smaragdina Fasricius, 1775, ‘Syst. Ent.,’ p. 828 (2); 1781, ‘Spec. 

p. 488 (9); 1787, ‘Mantissa Insect.,’ I, p. 307. Gein, in Linnwus, 
t. Nat.,’ Ed. 13, I, 5, p. 2797. Camm, 1791, ‘Naturg. d. Insect.,’ p. 
fig. 1. Oxtvier, 1791, ‘Encycl. Méthod. Insect.,’ ‘VI, p. 491. Fasrictus, 

it. Syst.’ I, p. 350 (9). Larreriix, 1802, ‘Hist. Nat. Fourmis,’ p. 176 

Hym.,’ I, p. 218. Jervon, 1851, Madras Journ. Litt. Se., XVII, p. 121 
ee Ann. Mag. Nat. Hist., (2) XIII, p. 104 (8, 9, @). F. Surrs, 
. Proc. Linn. Soc. reat I, p. 53; 1858, ‘Cat. wa Brit. Mus.,’ 

. 3 ‘ormica zonata GuéKiN, ibid. , p. 205 (9 ). 
emaragdina var. lengineds Emery, 1887, Ann. Mus. Civ. Genova, 

 BeLoian Peele, Bukama (J. Bequaert). Bririsn East Arnica: Mombasa 
(H. Prell); Pemba Island (Burtt). German East Arnica: Mafia Island (Voeltzkow) ; 
Amani; Ulenge (Zimmer). Zanziear: (Stuhlmann). Porrucuesr East Arnica: 
Inhambane; Magnarra River (Fornasini). Uoanpa: Ngamba Island, Victoria 
Nyanza (Carpenter). 
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Camponotini Forel 

Camponotus Mayr! 

Camponotus Mayr, 1861, ‘Europ. Formicid.,’ p. 35. 

Formica (part) Linnzzus, ete. 
Genotype: Formica herculeana Linnwus, 1758. 

Subgenus 1. Myrmoturba Fore. 

Camponotus subg. Myrmoturba Forex, 1912, Mém. Soe. Ent. Belgique, XX, p. 
91; 1914, Rev. Suisse Zool., XXII, p. 259. Emery, 1920, Rev. Zool. Afr., VIII, 2, 
p. 235. 

Subgenotype: Formica maculata Fabricius, 1781. 
1. Camponotus (Myrmoturba) acvapimensis Mayr. 

Camponotus acvapimensis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 664 
(8); 1863, ibid., XIII, p. 397. Roger, 1863, ‘Verzeich. Formicid.,’ p. 2. Data 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 220. Mayr, 1895, Ann. Naturh. Hofmus. Wien, 
X, p. 150; in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ II, 8, p. 20 (9). 

See p. 236. 
Camponotus acwapimensis Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 365 

(8); 1897, ibid., XXXVIII, p. 604; 1896, Mem. Accad. Sc. Bologna, (5) V, p. 770. 
Camponotus aqwapimensis Emery, 1899, Ann. Mus. Civ. Genova, XX XIX, p. 

501. 
Camponotus akvapimensis L. Ren, 1905, Zeitschr. f. Pflanzenkrankh., XV, p. 134. 

Camponotus akwapimensis Emery, 1901, Bull. Soc. Ent. Italiana, X XXIII, p. 
63. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 90 (8, 2); 1907, Ann. 
Mus. Nat. Hungarici, V, p. 31 (8); 1907, Mitt. Naturh. Mus. Hamburg, XXIV, 
p. 16 (2); 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 268 (8); 1910, Ann. Soc. Ent. 
Belgique, LIV, p. 451 (8); 1911, Rev. Zool. Afr., I, p. 281 (2 ); 1911, Bull. Soc. Vau- 
doise Se. Nat., (5) LXVII, p. 371 (8). Autmann and La Baume, 1912, ‘Fauna d. 
Deutsch. Kolon.,’ V, 3, p. 65. AULMANN, 1913, ibid., V, 5, p. 95. Brquaprt, 1913, 
Rev. Zool. Afr., Ii, p. 430. Farqu#arson, 1914, Trans. Ent. Soc. London, Proc., 
p. XXiv. | 

Camponotus (Myrmoturba) akwapimensis Forex, 1913, Ann. Soc. Ent. Belgique, 
LVI, pp. 145 and 355 (8, 2); 1913, Rev. Zool. Afr., II, p. 340 (8, 9, @); 1914, 
Bull. Soc. Vaudoise Se. Nat., (5) L, p. 253 (8, o). 

Camponotus (Myrmoturba) acwapimensis Forex, 1914, Revue Suisse Zool., XXII, 

p. 266. Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 380 (8). Foren, 
1916, Rev. Suisse Zool., XXIV, p. 442 (8, 2). 

Camponotus mombass# Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 180 (8). 
Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 119 (8). Daria Torre, 1893, 
‘Cat. Hym.,’ VII, p. 243. Emery, 1895, Ann. Mus. Civ. Genova, XXXYV, p. 181. 
H. STADELMANN, 1898, ‘ Deutsch-Ost-Afrika,’ IV, Hym., p. 37. 

Camponotus kersteni subsp. mombasse Emery, 1896, Mem. Accad. Sc. Bologna, 

(5) V, p. 770. 

1Campon angolensis “‘Smith,”’ recorded from Angola elwitsch ’ 
Jorn. Sci. aa Toes i pad No wo "197, has a pricey Aan descri . 
1907, Trans. Ent. Soc. London, , mention marginatus (Latreille) an 
J ohannesburg, Transvaal; but this record is seobada due to misidentification, since this is 
species. 
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notus (Myrmoturba) ackwapimensis Emery, 1920, Rev. Zool. Afr., VIII, 

e locality: Akwapim Mountains, Go.p Coast. 
wench Guinea: .Kindia; Camayenne; Mamou (F. Silvestri); Los Islands. 
Leone. Liperta: Grand Bassa; Junk River (H. Brauns). SourHEern 
Moor Plantation near Ibadan (Farquharson); Old Calabar (H. Brauns). 

: : (A. Brauns); Victoria (Fickendey). BetGcian Conco: Banza Masola; 

li; Mondombe; Congo da Lemba (R. Mayné); Yumbi; Zambi (J. Be- 

5 Faradhe Garamba; Bolengi near Coquilhatville; Stanleyville; Vankerck- 
ville; Akenge; Niangara (Lang and Chapin); Thysville (Lang, Chapin, and 

aert); Eala. Ruopesta: Bulawayo (G. Arnold). German East AFrica: 
a; Mombasa (Hildebrandt; H. Prell); Tanga (Zimmer); Mto-ya-Kifaru 

+ meemanjaro (Sjéstedt); Patta; Manda. Ucanpa: Chacansengula (Bayer). 

a (V. Botteeo): Giari Bulé (Ruspoli); between Obbia and Berbera 
-Robecchi). Asysstnta: Arussi Galla, Ganale Gudda; Dimé to Bass 

wv. Bottego); Bela; Coromma (Rvspoli); western Abyssinia (Ilg). Errrrea: 
i); Asmara; Keren (Mancini and Ruggeri). 

* ‘Var. poultoni (Foret). 
Cam us akwapimensis var. poultoni Foret, 1913, Rev. Zool. Afr., I, p. 353 
‘1913, Ann. Soc. Ent. Belgique, LVII, p. 355 (8). Lamporn, 1914, Trans. Ent. 

odon, (1913), p. 444. Foret, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 

tus (Myrmoturba) acwapimensis var. pultoni Santscut, 1914, Boll. Lab. 

Ze Agrar. Portici, VIII, p. 380 (8). 
emponctue (Myrmoturba) acwapimensis var. poultoni Forsi, 1916, Rev. Suisse 

ool., XXIV, p. 442 (8). 
_ Type locality: Lagos, Sournern Nicerta (Lamborn). 

_  §Srerra Leone. Cameroon: Victoria (F. Silvestri). Betatan Conco: St. 
} Gat a Congo da Lemba (R. Mayné). 
_-~—S«-2.:~«Camponotus (Myrmoturba) arnoldinus Foret, 1914, Bull. Soc. Vau- 

_ doise Se. Nat., (5) L, p. 251 (8). 
: Type locality: Durban, Nata (G. Arnold). 

3. Camponotus (Myrmoturba) belligerum Sanrtscui. 
Camponotus belligerum Sanrscui, 1920, Ann. Soc. Ent. France, LX XXVIII, 

(1919), p. 384, fig. 15 (8). 
Type locality: Ababis, German Sournwest Arnica (G. Arnold). 
4. Camponotus (Myrmoturba) bianconii Emery. Fore, 1914, Rev. 

Suisse Zool., XXII, p. 267. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
ta Camponotus bianconii Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 52 (8); 
1896, Mem. Accad. Se. Bologna, (5) V, p. 771. 

Type locality: Cape Town, Care Province (E. Simon). 
a 5. Camponotus (Myrmoturba) cleobulus Sanrscur, 1919, Rev. Zool. Afr., 
VI, p. 238 (8). 
"Type locality: Drakensberg, Nata, 11,000 ft. (Haviland). 

= 6. Camponotus (Myrmoturba) maculatus (Fasricrus). Foret, 1914, 

Rey, Suisse Zool., XXII, p. 267. DonisrHorre, 1915, Ent. Record, XXVII, p. 221 
_—‘(%), _Emmry, 1920, Rev. Zool. Afr., VIII, 2, p. 255. See pp. 234 and 1040. 
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Formica maculata Fasricivs, 1781, ‘Spec. Ins.,’ I, p. 491 (8); 1787, ‘Mantissa 
Insect.,’ I, p. 308 (8). Garein, in Linnewus, 1790, ‘Syst. Nat.,’ Ed. 13, I, 5, p. 2800. 
Ourvier, 1791, ‘Encycl. Méthod. Insect.,’ VI, p. 495. Fanricius, 1793, ‘Ent. Syst.,’ 
Il, p. 356 (8). Larrerux, 1802, ‘Hist. Nat. Fourmis,’ p. 283. Fasricrus, 1804, 
‘Syst. Piez.,’ p. 403 (8). Lxepe.erier, 1836, ‘Hist. Nat. Ins. Hym.,’ I, p. 215 (8). 
F. Smrrua, 1858, ‘Cat Hym. Brit. Mus.,’ VI, p. 28 (8). 

Camponotus maculatus Mayr, 1862, Verh. Zool. Bot. Ges Wien, XII, p. 654 
(8, 9, &). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 241. Emery, 1915, Bull. Soc. 
Ent. France, p. 79. 

Camponotus maculatus maculatus Emery, 1905, Rend. Acead. Se. Bologna, (1904- 
05), p. 37; 1908, Deutsch. Ent. Zeitsehr., pp. 190 and 191 (2, 8, 2, @). 
Type locality: “in Africa equinoctiali” (probably Srerra Leone). 

Betaian Conco: Medje; Yakuluku; Garamba; Vankerckhovenville; Faradje 
(Lang and Chapin). 

The distribution of the typical form cannot be traced at present. Probably one 
of the subspecies or varieties listed below is a synonym of it; perhaps such is the case 
for C. maculatus subsp. melanocnemis var. lohieri Santschi. 

The following references of ‘Camponotus maculatus’ probably include some of 
the forms and not the type. 

Formica maculata GersT#cKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 262; in 
Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 509 (8). A. Grrarp, 1881, Jorn. 
Sci. Ac. Lisboa, VITI, No. 31, p. 227; in Capello and Ivens, 1882, ‘From. Benguella 

to the Territory of Yacea,’ II, p. 294. 
Camponotus maculatus RocEr, 1863, ‘Verzeich. Formicid.,’ p. 2. Mayr, 1863, 

Verh. Zool. Bot. Ges. Wien, XIII, p. 400; 1865, ‘Reise Novara, Zool.,’ II, Formicide, 
p. 27. Gerrsrecker, 1871, Arch. f. Naturg., XX XVII, 1, p. 355; 1873, in ‘v. d. 
Decken’s Reisen in Ostafrika, Gliederthiere,’ p. 344 (8, 9). Emery, 1877, Ann. Mus. 

Civ. Genova, IX, p. 364 (8, 2, co"). W. F. Kirsy, 1884, Ann. Mag. Nat. Hist., (5) 

XIII, p. 404. Emery, 1890, Bull. Soc. Ent. Italiana, XXII, p. 56; 1892, Ann. Soc. - 
Ent. France, LX, (1891), p. 566. Forex, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 349 
(8). Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p.119(8). Mayr, 1893, Jahrb. 
Hamburg. Wiss. Anst., X, 2, p. 195. Emery, 1895, Ann. Soc. Ent. France, LXIV, 
p. 46; 1895, Ann. Mus. Civ. Genova, XXXV, p. 180; 1896, Mem. Acead. Se. Bologna, 

(5) V, p. 768 (8, 2); 1896, Ann. Mus. Civ. Genova, XXXVII, p. 158 (8, ); 1897, 
ibid., XXXVIII, p. 604. H. SrapetMann, 1898, ‘Deutsch Ost-Afrika,’ IV, Hym., 

p. 36. Emery, 1899, Ann. Mus. Civ. Genova, XXXIX, p. 501. Brnenam, 1903, 

Ann. Mag. Nat. Hist., (7) XII, p. 62 (8, 9, &). Mayr, in Jagerskidld, 1903, ‘Exped., 
IX, Formicid.,’ p. 11; 1907, Sitzb. Ak. Wiss. Wien, math. naturw. Kl., CXVI, Abt. 

1, p. 389; in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ II, 8, p. 19 (8, g). 
Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 31 (8); 1907, Mitt. Naturh. Mus. 
Hamburg, XXIV, p. 16 (8). F. F. Kont, 1907, Denkschr. Ak. Wiss. Wien, LXXI, 
p. 282 (8, 2). Drxey and Lonesrarr, 1907, Trans. Ent. Soc. London, pp. 310, 320, 

327, 336, 341, 363, and 369. Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 148 (8). 
Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 26 (8, 9, o); 
1910, Zool. Jahrb. Abt. Syst., XXTX, p. 266 (8). Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. 
Zentr. Afr. Exp. (1907-08),’ III, p. 392 (8). Forex, 1911, Bull. Soc. Vaudoise Se. 
Nat., (5) XLVII, p. 371 (8); 1913, Rev. Zool. Afr., II, p. 340 (9). ReicHEn- 

SPERGER, 1913, Zool. Jahrb. Abt. Syst., XX XV, pp. 198 and 215. 
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npon sylvaticus ache, 1881, Ann. Mus. Civ. Genova, XVI, p. 525 (8, 
Macreit1, 1884, Bull. Soc. Ent. Italiana, XV, (1893), p. 244 (8, 9). Bre 

03, Ann. Mag. Nat. Hist., (7) XII, p. 62 (8, ?). 

ponotus sylvaticus var, maculatus Macretti, 1884, Bull. Soc. Ent. Italiana, 
(1883), p. 244 (8, 9); 1884, Ann. Mus. Civ. Genova, XXI, p. 536 (8, 9). 

Fr, 1911, Ent. Monthly Mag., XLVII, p. 124 (8). 
rubripes subsp. maculatus Forer, 1886, Ann. Soc. Ent. Belgique, 

ioe (8). Sanrtscur, 1914, Bull. Lab. Zool. Can poouny Portici, VIII, >. 379 

2); 1914, Deutsch. Ent. Zeitschr., p. 288 (8); 1914, ‘Voy. Alluaud et Jeannel 
- Orient., Formicide,’ p. 129 (8, 7). Srr1z, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 
Exp. 1910-11,’ I, p. 403 (8). 

oe Savscasns: Dakar (C. Alluaud); Thiés (F. Silvestri). Sournern Niceria: 
Oni Camp east of Lagos (Lamborn). Cameroon: Duala (v. Rothkirch). Frencu 

ico: Fort Archambault (Schubotz). Betcian Conoco: Kiambi (J. Bequaert); 
(Schubotz). Ruopesia: (G. Arnold); Shoshong Road Station (Dixey and 

staff). BecuuanaLanp: Khakhea (L. Schultze); Artesia (Dixey and Long- 
. German Soutnwest Arrica: (Liibbert; Kunze); Okahandja (Casper; 
er). Care Province: (Wilms); Cape Town; Kimberley (E. Simon); King 

‘Willian ’s Town (R. Godfrey); East London (Dixey and Longstaff). Orance Free 
Stave: Bloemfontein (E. Simon). TransvaaL: Makapan; Hamman’s Kraal (E. 

_ Simon); Pretoria (Distant); Hebron (E. Simon); Barberton (Rendall); Lydenburg 
es area Johannesburg (Dixey and Longstaff; Distant). Navat: The Bluff, 
rs , Durban (Dixey and Longstaff). Mozampique: (Peters). 

{ peal (Stuhlmann); Bawi Island near Zanzibar (Stuhlmann). German East 
_ Arnica: Kilimanjaro (Bornemisza); Ulenge Island (H. Prell); Buiko; Uluguru Mts. 

(Zimmer); Meru (Sjéstedt); Tanga (Alluaud and Jeannel). Bririsn East Arnica: 
Mombasa (v. d. Decken; Alluaud and Jeannel); Shimoni; Tiwi (Alluaud and 

 Jeannel); Lamu Island; Fundu Island near Pemba; Manda Island; Patta Island 

(Voeltzkow). Somauianp: (C, Keller); Obbia (Bricchetti-Robecchi); Milmil 
(Pavesi); wells of Laffarugh to wells of Aberio (V. Bottego); Magala Re Umberto 

_ (Ruspoli); Lugh; Matagoi to Lugh (V. Bottego). Apyssinta: Ganale; Bela; 
4 Daua; Ogaden (Ruspoli); Webi (Bricchetti-Robecchi); Sancurar to Amarr Burgi; 

Lake Bass Narok (V. Bottego). Errrrea: Massaua; Assab (Doria and Beccari); 
Ghinda (K. Escherich). Axoio-Eayrtian Supan: Kaka, White Nile (I. Triigirdh); 
Assuan; Khor Attar; Gondokoro (F. Werner); Metemma; Kassala; Sebderat 
(Magretti); Khartum (Longstaff). Soxorra: Ras Shoab. Sourmern Arapia: Aden 
(O. Simony); Gischin (W. Hein). 

6. Var. thomensis Sanrscnt, 1920, ‘Etudes Maladies Parasites Cacaoyer 8. 
Thomé,’ X, p. 3 (8, 9, o). 

Type locality: San Tuomé (de Seabra). 
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6a. Subsp. adenensis Emery, 1893, Ann. Soc. Ent. France, LXII, p. 257 

(8, 9); 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337; 1897, Ann. Mus. Civ. 
Genova, XXXVIII, p. 604. 

Type locality: Aden, southern Arapia (E. Simon; Doria; C. Alluaud). 
ApyssiniA: Salole (Ruspoli). 

6a,. Var. assabensis Emery, 1893, Ann. Soc. Ent. France, LXII, p. 258 (8); 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 768. 

Type locality: Assab, Erirrea. 

6b. Subsp. @gyptiacus Emery, 1915, Bull. Soc. Ent. France, p. 70; 1915, 
Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 22 (8). 

Type locality: Eoypr. 

ERITREA. 

6c. Subsp. agricola Fort, 1910, Ann. Soc. Ent. Belgique, LIV, p. 454 (8). 
Type locality: Mountains of Nata (R. C. Wroughton). 

' 6¢;. Var. tacitus Sanrscut, 1919, Rev. Zool. Afr., VI, p. 240 (8). 
Type locality: Nata (Haviland). 

6d. Subsp. atramentarius Foret, 1905, Ann. Soc. Ent. Belgique, XLIX, 
p. 180. Licutwarpt, 1908, Deutsch. Ent. Zeitschr., p. 338. Foret, in Schultze, 
1910, ‘Forschungsreise in Siidafrika,’ IV, p. 26 (8, 2); 1911, Rev. Zool. Afr., I, p. 
280 (8). Sanvscur, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 131 
(8). Bucuner, 1918, Arch. Microsc. Anat., XCI, Abt. 2, p. 78, footnote. 

Camponotus maculatus var. atramentarius PORat, 1904, Ann. Mus. Zool. Ac. Se. 

St. Pétersbourg, VIII, (1903), p. 379 (8). 
Type locality: Apyssrn1a (Dmitriev). 

NataL: Durban (Wilms). Mozampique: Lobombo Borges (Wilms). BeLGran 
Conco: Uele-Bili. UGanpa: M’Bale (C. Alluaud). Benaueva (C. Wellman). 

6d,. Var. cluis Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 67 (8); 1911, 

Rev. Zool. Afr., I, p. 280 (9). 
Type locality: Beneveta (C. Wellman). 

East Africa (between the Great Lakes). 
6d,. Var. cluisoides (Foret). 

- Camponotus maculatus var. cluisoides Fore, 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 354 (8). 

Type locality: Campo Tembo, Tsavo, Bririsu East Arrica (Bayer). 

6e. Subsp. brutus (ForeL) Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 
150 (o*); 1896, Ent. Tidskr., XVII, p. 249. Emery, 1896, Mem. Accad. Se. Bologna, 

(5) V, p. 769; 1899, Ann. Soc. Ent. Belgique, XLIII, p. 501 (8). Forex, 1901, 
Mitt. Naturh. Mus. Hamburg, XVIII, p. 69 (8). Ssésrept, 1904, ‘I Vastafrikas 
Urskogar,’ p. 507. Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p.54(9). Santscut, 

1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 393 (8, 2). Srrrz, 1910, Mitt. Zool. 
Mus. Berlin, V, p. 148 (8). Foret, 1911, Rev. Zool. Afr., I, p. 280 (9); 1913, ibid., 
II, p. 340 (8); 1913, Ann. Soc. Ent. Belgique, LVII, p. 355 (8, 2, o); 1914, Rev. 
Suisse Zool., XXII, p. 267. Santscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
VIII, p. 379 (8). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ 
I, p. 403 (8). Forex, 1916, Rev. Suisse Zool., XXIV, p. 442 (8, 9, #7). Bucuner, 
1918, Arch. Microse. Anat., XCI, Abt. 2, p. 78, footnote. See p. 236. 

Camponotus rubripes subsp. brutus Fore, 1886, Ann. Soc. Ent. Belgique, XXX, 

p. 155 (8, 2). 
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itsch. Kolon.,’ V, 3, p. 62. AULMANN, 1913, ibid., V, 5, p. 92. 
” (Myrmoturba) brutus Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
pe locality: Chinchoxo, Portucurse Conco (Falkenstein). 
RI aagearh Samlia Falls, River N’Gamie (Mocquerys). Liserta. 

: (Sehultze). Cameroon: (Sjéstedt; H. Brauns); Victoria (F. Sil- 

i finn), Mundame (Conradt); Nssanakang (Rudatis); Bibundi; 

dange (Tessmann); Yukaduma (Schultze). Spanish Guinea: Alen (Tess- 
Secs Conco: Brazzaville (A. Weiss); Sibange; Sette~-Cama (Soyaux; 

fu ). Bertetan Conco: (Kohl); Yabena Mabote, Lomami; Kondué (Luja); 
Lukula (Daniel); Beni (Borgerhoff); Dungu, Mayombe (Deleval); Kiniati; Congo 

Lemba (R. Mayné); Mayombe (de Briey); Avakubi; Medje; Faradje; Baf- 
e; Stanleyville; Batama; Lukolela; Malela; Isangi; Nouvelle Anvers; 

i; Poko; Akenge; Niangara (Lang and Chapin); Malela (J. Bequaert); 
wa (Schultze); Libenge (Schubotz). 
. Var. lycurgus Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 501 (8). 
ut, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 393 (8). See p. 236. 

Type locality: Cameroon. 
Ivory Coast. Frencn Conco: Brazzaville (A. Weiss); Ogowe. BeLoran 

9: Leopoldville (Lang and Chapin). 
. Subsp. cavallus Sanrscut, 1911, Rev. Zool. Afr., I, p. 211 (8, @). 

‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 403 (9). PT epesns, 
19 | Bull. Soc. Vaudoise Se. Nat., (5) LII, p. 347, fig. 4b (8). 

_ Type locality: Cucala, Bawous.a (J. Cruchet). 
Berean Conco: Duma (Schubotz). 
ve 6g. Subsp. cognatus (F. Sarr) Emery, 1892, Ann. Soc. Ent. France, LX, 

(1891), p. 566 (8). Enw. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 1 (8). Mayr, 
1896, Ent. Tidskr., XVII, p. 249. Foret, in Schultze, 1910, ‘Forschungsreise in 

. Stidafrika,’ IV, p. 26 (8, 9). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 148 (8). 

wets, Formica cognata F. Smarr, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 35 (8). 
ss Camponotus rubripes Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 129 (8, 2, o"); 

_ 1863, ‘Verzeich. Formicid.,’ p. 2. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 

: p. 401. Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 143. 
Camponotus sylvaticus subsp. cognatus Forex, 1879, Bull. Soc. Vaudoise Sc. Nat., 

ia (2) XV p. 65. 
; Camponotus sylvaticus subsp. cognatus var. rubripes Foret, 1879, Bull. Soc. 

‘Vaudolee Se. Nat., (2) XVI, p. 66 (8). 
_ Camponotus sylvaticus var. cognatus Macretri, 1884, Ann. Mus. Civ. Genova, 
XXI, p. 536 (8); 1884, Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (9). 

4 rubripes subsp. cognatus Foret, 1886, Ann. Soc. Ent. Belgique, 
XXX, p. 151; 1890, ibid., XX XIII, C. R., p. lv (8). 

Camponotus maculatus var. cognatus Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., 
X, 2, p. 195. H. Stape mann, 1898, ‘ Deutsch-Ost-Afrika,’ IV, Hym., p. 36. Zavat- 
TAR, 1909, ‘Il Ruwenzori, Parte Scientif.,’ I, p. 215 (8, @). 

Camponotus cognatus Dauia Torre, 1893, ‘Cat. Hym.,’ VII, p. 225. Wasmann, 

1899, Deutsch. Ent. Zeitschr., p.411. Berarora, 1915, Wien. Ent. Zeitg., XXXIV, 
p. 291. 
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Camponotus maculatus subsp. carinatus var. cognatus Emery, 1894, Mem. Accad. 
Se. Bologna, (5) IV, p. 112 (8, 9); 1895, Ann. Soc. Ent. France, LI ae 

Type locality: Port Natal, Nara. 

Ivory Coast: Assinie (C. Alluaud). Toco: Bismarckburg (Conradt). Frr- 
nANDO Po: (Conradt). Frenca Congo: Ogowe (Mocquerys). German Soura- 
west Arrica: (Liibbert). Care Province: Kamaggas; Cape Flats, Bergvliet (L. 
Schultze); Cape Town (E. Simon); Port Elizabeth (H. Brauns). Mozampique: 

Inhambane (Fornasini); Quilimane (Stuhlmann). UcGanpa: Sanda; Katende; 
Mitiana; Butiti (Duke of Abruzzi). AnGLo-EayptTian Supan: Suakin; Kor Lang- 
hebb (Magretti). 

69. Var. ballioni Forex, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 
IV, p. 27. 

Camponotus maculatus subsp. ballioni Forex, 1904, Ann. Soe. Ent. Belgique, 
XLVIII, p. 176 (8). 

Type locality: Cape of Good Hope. 

Cape Province: Port Elizabeth (H. Brauns). 

6g. Var. boerus Fore, in Schultze, 1910, ‘Forschungsreise in BeeR 
IV, p. 27 (8, 9). 

Type locality: Steinkopf, Care Province (L. Schultze). 

Care Province: Kamaggas (L. Schultze). 

6h. Subsp. congolensis Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 
499, fig. (8, 9). Forer, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 69 (9); 

1909, Ann. Soc, Ent. Belgique, LIII, p. 54 (8, 9): Sanrscut, 1910, Ann. Soe. Ent. 
France, LX XVIII, (1909), p. 393 (8, 9). Forex, 1913, Rev. Zool. Afr., Il, p. 340 
(8, 9, @). Bequaert, ibid., p.430. Forex, 1914, Bull. Soc. Vaudoise Se. Nat., (5) 
L, p. 250 (8). Bucuner, 1918, Arch. Microse. Anat., XCI, Abt. 2, p. 78, footnote. 
See p. 235. 

Type locality: Banana, BetGran Coneo (Busschodts). 

West Arnica: (H. Freyschmidt). Liserta: Cape Mesurado. Frencn Congo: 
Brazzaville (A. Weiss). Brtaian Conco: Kinshasa (Waelbroeck); Boma Sundi 

(Rollin); Kisantu (J. Bequaert); Beni (Borgerhoff); Yakuluku; Garamba; Faradje; 
Medje; Niangara (Lang and Chapin). Ruopgsia: Bindura (G. Coghill). 

6%. Subsp: desantii Sanrscur, 1915, Ann. Soc. Ent. France, LX XXIV, p. 280, 
figs. l4da-c (8, 9, ). 

Type locality: Kouandé, Upper Danomey (Desanti). 

6j. Subsp. fornasinii Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 46 (8); 
1896, Mem. Accad. Sc. Bologna, (5) L, p. 769. Foren, 1911, Sitzb. Bayer. Akad. Wiss., 
p. 288 (8). 

Camponotus (Myrmoturba) fornasinii Forex, 1914, Rev. Suisse Zool., XXII, 

p. 267. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
Type locality: Delagoa Bay, Ponrucuse® East AFRICA. 

NaTAL: (Bates). 

6k. Subsp. guttatus Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 498 

(8, 9). Sanrsenr, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 393 (f). 
Foret, 1913, Rev. Suisse Zool., XXI, p. 670 (8, 2, &). See p. 234. 

Type locality: Cammnoow (Conradt). 

Frencu Conco: Brazzaville (A. Weiss). Bretcian Conco: Zambi (Lang, 
Chapin, and J. Bequaert). 



: Victoria Falls, Raopesta (G. Arnold). 
Subsp. hieroglyphicus Sanrscut, 1917, Ann. Soc. Ent. France, LXXXV, 

D (8, 9). 
locality: Caconda, Bencueta (J. Cruchet). 
Subsp. importunus Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 288 (8, 

otus maculatus subsp. serpunctatus var. importunus Foret, in Schultze, 
schungsreise in Siidafrika,’ IV, p. 27 (8). 
locality: Care Province (Krebs). 
Province: Matjesfontein (Wilms); Algoa Bay; Port Elizabeth (H. 

Mozametqve: Lobombo Borges (Wilms). 
Subsp. intonsus Ewerr, 1905, Rend. Accad. Se. Bologna, N. S., IX, p. 
ote (8). 
locality: Care Province. 

_ Subsp. kersteni (GersrxcKer) Foret, 1899, Ann. Soc. Ent. Belgique, 
300 (8); 1914, Rev. Suisse Zool., XXII, p. 267. 

! ¢ herelend Gunstmcxsn, 1871, Arch. {. Naturg., XXXVII, 1, p. 355 
73, in ‘v. d. Decken’s Reisen in Ost-Afrika, Gliederthiere,’ p. 344 (8; nec 3). 
. 1896, Mem. Accad. Sc. Bologna, (5) V, p. 770. H. Srapetmann, 1898, 
*h-Ost-Afrika,’ IV, Hym., p. 37. 

us kerstenii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 237. 

(Myrmoturba) kersteni Santscut, 1914, ‘Voy. Alluaud et Jeanne[ 

. Formicidee,’ p. 131 (%, 8, 9, @). Emery, 1920, Rev. Zool. Afr., VIII, 

: a. Mt. Kilimanjaro, 8000 ft., German East Arnica (v. d. Decken). 
_ German East Arnica: Mt. Kilnanfaro, 2740-3000 m. (C. Alluaud). Dalla 

Fecord “Zanzibar” is erroneous. 
_ Subsp. lacteipennis (F. Surra) Ewery, 1896, Mem. Acead. Se. Bologna, 

/p. 768. Foret, 1914, Rev. Suisse Zool., XXII, p. 267. 
F. Surra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 34 (8, 2, 

2). Mave, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 416. 
i Con lacteipennis Rocer, 1863, ‘Verzeich. Formicid.,) p. 2. Datta 
Towns, 1803, “Cat. Hy. VII, p. 237. 

Ts i -Ckmpencius syleaticus subsp. lacteipennis Mayr, 1886, Verh. Zool. Bot. Ges, 
| Wien, XXXVI, p . 355. 
ae "Camponct (Myrmoturba) lacteipennis Emery, 1920, Rev. Zool. Afr., VIII, 2, 

fa "Type locality: Port Natal, Natau, 
-Transvaat: Makapan; Pretoria (E. Simon). ‘ 

eg 6r. Subsp. liengmei Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., X.XI, 
 p. 188 (8, 2); 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 69 (8, 2); 1914, 

Rev. Suisse Zool., XXII, p. 267; 1914, Bull. Soe. Vaudoise Se. Nat., (5) L, p. 249 (8). et 

= 

emtachi 1921) removes this . in C. ( wt pany v fae vias which case it should be treated as a variety of 
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Camponotus sexpunctatus var. liengmei Forev, 1894, Mitth. Schweiz. Ent. Ges., 
IX, p. 67 (8). 

Camponotus maculatus subsp. serguttatus var. liengmei Emery, 1895, Ann. Soc. 
Ent. France, LXIV, p. 46. 

Camponotus maculatus subsp. serpunctatus var. liengmei Emery, 1896, Mem. 

Accad. Se. Bologna, (5) V, p. 769. 
Camponotus maculatus var. liengmei Foret, in Voeltzkow, 1907, ‘Reise in Ost- 

afrika,’ II, p. 88 (8, @*). 
Type locality: Delagoa Bay, Porrucuese East Arnica (Liengme). 
NataL: Durban (G. Arnold). TransvaaL: Pretoria (E. Simon). Capp 

Province: Kimberley (E. Simon); Algoa Bay (H. Brauns). British East Arrica: 
Fundu Island, W. Pemba (Voeltzkow). Zanzipar: (Voeltzkow). 

6r;. Var. hansingi Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 452 (8); 
1911, Sitzb. Bayer. Akad. Wiss., p. 288; 1914, Bull. Soc. Vaudoise Se. Nat., sd L, 
p. 250 (8). 

Type locality: Beira, Porruguese East Arrica (H. Hansing). 

ORANGE Free State: Reddersburg (H. Brauns). Cape Province: Willow- 

more (G. Arnold). 
6r., Var. importunoides Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 

p. 249 (8). 
Type locality: Smithwinkle Bay, Care Province (E. P. Phillips). 
6s. Subsp. manzer Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 452 (8); 

~ 1911, Rev. Zool. Afr., I, p. 280 (87). Sanrscnr, 1916, Ann. Soc. Ent. France, 
LXXXIV, (1915), p. 509 (8, @). 

Type locality: Victoria Falls, Ruopesia (R. C. Wroughton; G. Arnold). 
German East Arrica: Kigerama and Weranjanje, near Kagera (between the 

great lakes). 
6s. Var. contaminatus Sanrscui, 1917, Ann. Soc. Ent. France, LXXXV, 

(1916), p. 291 (8). 
Type locality: Matoppo Hills, Sovuraern Ruopesia (G. Arnold). 

6t. Subsp. mathildew Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 266 (8, 
9). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 130 (8). 

Type locality: Zoutpansberg, 800 m., TRANSVAAL (Rolle). 
British East Arrica: Kenia Region, 1800-2000 m.; Amboni River, 1800 m. 

(Alluaud and Jeannel). 

6u. Subsp. melanocnemis (Santscui) Foret, 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 355 (8); 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 250 (8). Sanrscut, 
1915, Ann. Soc. Ent. France, LXX XIV, p. 278, fig. 14d (8). See p. 234. 

Camponotvs maculatus var. melanocnemis Santscut, 1910, Ann. Soc. Ent. France, 
LXXIX, p. 368 (8). 

Type locality: Frencn Coneo (H. Pobeguin). 
Frencu Conco: Grand Lahou (H. Pobeguin). Brio1an Conco: Ubangi 

(Augustin); Dungu to Niangara, village of Denge (Hutereau); Faradje; Yakuluku 
(Lang and Chapin). Natat: Durban (G. Arnold). 

6m. Var. flavominor Sanrscut, 1920, ‘Etudes Maladies Parasites Cacaoyer 8. 
Thomé,’ X, p. 4, footnote (%). 

Type locality: Kouandé, Upper Danomey (Desanti). 
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tn. pep agrpainn 1913, Ann. Soc. Ent. pelviawe ie p. 313 8 8); 

Senraat. “ah Gunma: Konakry (F. Silvestri). Uprer Danomer: 
— San Tuomé: (Gravier). Errrrea: Asmara (F. Silvestri). 

d a Afr. Orient., Formicid,’ p. 130 (8). 
‘Type locality: Entebbe, Ucanpa (Schultze). 

- Uaanpa: Western Unyoro, between Hoima and Butiaba; Mt. Ruwenzori, 
anda, 1400 m. (C. Alluaud). British East Arnica: Kisumu, Victoria Nyanza 

a Camponotus (M yrmoturba) maculatus subsp. mathildz var. semispicata SANTSCHI, 
1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 130 (9). 

Type locality: Nairobi, Kikuyu, 1700 m., Brrrish East Arnica (Alluaud and 

Brrrisn East Arnica: Naivasha in the Rift Valley, 1900 m.; Gilgil, 1980 m.; 
uru, 1280 m.; Kijabé on the Kikuyu Escarpment, 2100 m.; Masai Gheppe near 

ated (Alluaud and Jeanne!). 
_ @». Subsp. minusculus Vieumeyer, 1914, Arch. f. Naturg., LXXIX, Abt. 
"A, Heft 12, (1913), p. 44 (8, @). Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 
(ewe t. 15a (2). 

Type locality: Manow, Langenburg, German East Arnica. 
_ 6w. Subsp. miserabilis Sanrscut, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 

"VIII, p. 379 (8); 1915, Ann. Soc. Ent. France, LXXXIV, p. 281, fig. 15b (8). 
* - ‘Type locality: Kindia, Frencu Guinea (F. Silvestri). 
ae 6w,. Var. pessimus Wu. M. Wuee er. See p. 235 (8). 
ee _ Type locality: Yakuluku, Beician Conco (Lang and Chapin). 
_— Gz, Subsp. negus Foret, 1907, Rev. d’Ent. Caen, XXVI, p. 142 (8, @, <*). 

Type locality: Kounhi, southern Abyssinia (de Rothschild). 
as _ Apyssinia: Abou; Mt. Zyoual near the Colba River; Uomber (de Rothschild). 

_ _ Brivisn East Arnica: Rendilé, Mt. Karoli (de Rothschild), 
Z 6x, Var. beritchi Foret, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 348 (8). 
= Type locality: George, Care Province (H. Brauns). 

6x. Var. etiennei Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 453 (8). 
Type locality: Banana, Beiaian Conco (Etienne). 
6x. Var. nefassitensis Foue:, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 266 

(8); 1911, Sitzb. Bayer. Akad. Wiss., p. 290 (8, 9, co). Karawarew, 1911, Rev. 
Russe Ent., XI, p. 11 (8, 9). 
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Camponotus (Myrmoturba) maculatus subsp. negus var. nefasitensis Emery, 
1915, Boll. Lab. Zool. Gen. Agrar. Portici, X, p. 4 (8). 

Type locality: Nefasit, Errrrea (K. Escherich; F. Silvestri). 

Eayrpr: Port Sudan (Karawaiew). 
6y. Subsp. pictiventris Mayr, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 28 

(8). Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 27 (8, 9). 
Type locality: Port Elizabeth, Care Province (H. Brauns). 
Care Province: Kamaggas (L. Schultze). 

6y. Var. immaculifrons Sanrscut, 1919, Bull Soc. Vaudoise Se. Nat., (5) 
LII, p. 349 (8). 

Type locality: Willowmore, Care Province (H. Brauns). 

6ye. Var. octomaculatus Fore, 1910, Ann. Soc. Ent. Belgique, LIV, , p. 452 

(8). 
Type locality: Narax, 5300 ft. (R. C. Wroughton). 

6z. Subsp. pulvinatus Mayr, in Sjéstedt, 1907, ‘ Kilimandjaro, Metu Exped,’ 
II, 8, p. 20 (8). Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicidee,’ 

p. 130 (8). 
Type locality: Kibonoto, Mt. Kilimanjaro, German East Arrica (Sjéstedt). 

Uaanpa: Western Unyoro, between Hoima and Butiaba; Lake Albert (C. 
Alluaud). 

6a’. Subsp. radamoides (Fore.). See p. 1042. 

6a’;. Var. cataracts: Santscur, 1919, Rev. Zool. Afr., VI, p. 239 (8). 
Type locality: Victoria Falls, Raopesta (G, Arnold). 
6a’,. Var. diffusus Sanrscut, 1917, Ann. Soc. Ent. France, LXXXYV, (1916), 

pp. 292 and 293 (8). 
Type locality: Matoppo Hills, Sovuraern Ruopesta (G. Arnold). 
Nata: (v. Muralt; I. Triigirdh). 

6a’;. Var. liocnemis (Emery) SAntscuit, 1917, Ann. Soc. Ent. France, LXXXYV, 

(1916), p. 293 (8). 
Camponotus maculatus subsp. lacteipennis Emery, 1895, Ann, Soc. Ent. France, 

LXIV, p. 46 (8). 
Camponotus maculatus subsp. liocnemis Emery, 1905, Rend. Accad. Se. Bologna, 

N.5S., IX, p. 30, footnote (8). 
Campanitus maculatus subsp. atramentarius var. liocnemis Forex, 1907, Mitt. 

Naturh. Mus. Hamburg, XXIV, p. 16; 1909, Ann. Soc. Ent. Belgique, LIII, p. 54; 

in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ p. 26 (9); 1911, Bull. Soe. Vau- 
doise Se. Nat., (5) XLVII, p. 371 (8); 1913, Rev. Zool. Afr., II, p. 340 (8). Ber- 
QuaeEnrt, ibid., p. 430. 

Camponotus (Myrmoturba) maculatus subsp. liocnemis SANTSCHI, 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 379 (8,9 ). 

Camponotus (Myrmoturba) maculatus subsp. liochnemis Santscut, 1914, Med. 
Géteborgs Mus. Zool. Afd., III, p. 38 (8, 2, &). TrAcArou, ibid., p. 46. 

Tyre locality: Makapan, Transvaat (E. Simon). 
Beiotan Conco: Welgelegen (J. Bequaert). ANGota: Quifangondo (F. Sil- 

vestri). German Sournwes1 Arrica: (Liibbert; Casper). BasuroLanp. TRANs- 
VAAL: Pretoria (E. Simon). NartaL: Greymine; Stamford Hill (I. Tragfrdh). 

Zuiuvanp: (I. Trigirdh). Mozampique. German East Arrica: Buiko. 
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rw Nicerta: Olokemeji (F. Silvestri). Frencu Guinea: Kakoulima 

Ann. Soc. Ent. Belgique, XLII, p. 500 (8, @). Forex, 1909, ibid., LIII, 
‘and 73 ( 9). rer 1910, Ann. Soc. Ent. France, LXXVII, 

ue, ce MII, p. a(t. 1914, Rev. Suisse Zool., XXII, p. 267; 1915, Bull. Soc. 
Se. Nat., (5) L, p. 348 (8); 1916, Rev. Suiane Zool., XXIV, p. 442 (8). 

rubripes subsp. solon Forex, 1886, Ann. Soc. Ent. Belgique, XXX, 

solon Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 253. 

mponotus (Myrmoturba) solon Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
e locality: Malange, ANcova (M. Buchner). 
EROON: Mundame (Conradt). Frenca Conco: Brazzaville (A. Weiss). 
-Conco: Katanga (Lemaire); Kinshasa (Waelbroeck); Lumbulumbu; 
ie ened Kimpoko (Biittner); Sankuru (Luja); Nyangwe to Stanleyville 

auconne Reza (Styezinski), Medje; Niangara; Akenge; Bafwabaka (Lang 

re Var. chilon Foret, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 68 
9); 1911, Sitzb. Bayer. Akad. Wiss., p. 288. 
Camponotus (Myrmoturba) maculatus subsp. brutus var. chilon Santscut, 1914, 

Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 379 (8). 

‘ : Senecamera: Thies (F. Silvestri). Danomey: (Martiensen). SovuTHerN 
me nid: Old Calabar (Bates). 

Ge’. Var. jugurtha Wa. M. Wueeter. See p. 236 (8). 
Type locality: Batama, Bevatan Conco (Lang and Chapin). 

6d’. Subsp. thales Forex, 1910, Ann. Soc, Ent. Belgique, LIV, p. 453 (8, @, 
oo 1913, ibid., LVI, p. 145 (8). 
‘Type locality: Basurotanp (R. C. Wroughton). 
Care Provixcn: Reddersburg (H. Brauns). 

6d’;. Var. empedocles Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 224 (8). 
Type locality: Salisbury, Sourmern Ruopestia (G. Arnold). 

Ge’. Subsp. thoracicus (Fasricrvs). 
a Formica thoracica Fannicius, 1804, ‘Syst. Piez.,’ p. 397 (9). Rocer, 1862, 
7: Berlin, Ent. Zeitschr., VI, p. 285. 

: Type locality: Banpany (Stub). 
6e’;. Var. fellah Emery, 1908, Deutsch. Ent. Zeitschr., p. 194 (8, 2, o). 
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Camponotus maculatus subsp. oasium var. fellah Emery, 1891, ‘Explor. Tunisie, 
Fourmis,’ p. 18 (8). 

Camponotus maculatus subsp. fellah Forex, 1910, Zool. Jahrb. Abt. Saas XXIX, 
p. 267 (8). 

Type locality: Eayprr. 
Syria. Western Apyssrnia: (Ig). 

6e’s. Var. incommodus Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 
p. 250 (8). 

Type locality: Cape PRovINcE. 
6f’. Subsp. tregaordhi Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., 

III, p. 38 (8, 2, o&*). TrA&cArou, ibid., p. 46. 
Type locality: Stamford Hill, Navau (1. Triigfrdh). 

Nata: Durban (I. Trigirdh). ZuLuLanp: Dukudu (I. 

6f’;. Var. muger Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) ay 250 (8). 
Type locality: Durban, Nata (H. B. Marley). 

69’. Subsp. weissi Santscu1, 1910, Ann. Soc. Ent.. France, LXXIX, p. 368 
(8). Forex, 1913, Ann. Soc. Ent. Belgique, LVI, p. 355 (8). 

Type locality: Brazzaville, Frencu Coneo (A. Weiss). 
Be.oeian Coneo: Boma (Styczinski). 
7. Camponotus (Myrmoturba) maguassa Wau. M. Wueerer. See p. 237 

(8).. 
Tvpe locality: Avakubi, BeLa1an Conco (Lang and Chapin). 
8. Camponotus (Myrmoturba) natalensis (F. Suir) Foret, 1914, Rev. 

Suisse Zool., XXII, p. 267. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
Formica natalensis F. Smrrx, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 33 (8, 2, @). 

Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 418. 
Camponotus natalensis Rocer, 1863, ‘Verzeich. Formicid.,’ p. 2. Foret, 1879, 

Bull. Soc. Vaudoise Sc. Nat., (2) XVI, p. 79. Mayr, 1886, Verh. Zool. Bot. Ges. 
Wien, XXXVI, p. 355. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 244. Emery, 

1896, Mem. Accad. Se. Bologna, (5) V, p. 771. Brvenam, 1903, Ann. Mag. Nat. 

Hist., (7) XII, p. 63 (8). Foret, in Schultze, 1910, ‘Forschungsreise in Sidafrika,’ 
IV, p. 29 (8). 

Type locality: Port Natal, Natau (R. W. Plant). 
West Arnica: (Fiilleborn). Transvaau: Pretoria (Distant). 
8. Var. politiceps Sanrscui, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 

38 (8). . 
Type locality: Pietermaritzburg, Navau (I. Tragafrdh). 
8a. Subsp. corvus Foret, 1879, Bull. Soc. Vaudoise Se. Nat., (2) XVI, p. 79 

(8, 2, @). Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 51; 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 771. 

Camponotus corvus DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 227. 

Type locality: Valdezia, TRaNsvaat (P. Berthoud). 

TRANSVAAL: Pretoria; Makapan (E. Simon). 
8a. Var. fulvipes Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 51 (8); 

1896, Mem. Accad. Sc. Bologna, (5) V, p. 771. 
Camponotus (Myrmoturba) natalensis var. fulvipes Santscut, 1914, Med. Géte- 

borgs Mus. Zool. Afd., III, p. 38 (8, 2, o). 

a iia 
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' ality: Makapan, Transvaat (E. Simon). 
ep: (I. Tragirdh). 
»sp. diabolus Foret, 1879, Bull. Soc. Vaudoise Sc. Nat., (2) XVI 

my, 1896, Mem. Accad. Se. Bologna, (5) V, p. 771. 
diabolus Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 228. 

s (Myrmoturba) diabolus Forex, 1914, Rev. Suisse Zool., XXII, p. 267. 

ty: Lessouto, BasuToLanp (P. Berthoud). 
n btus (Myrmoturba) roubaudi Sanrscur. Forei, 1913, Rev. 

I, p. 340 (8); 1914, Rev. Suisse Zool., XXII, p. 267. Emery, 1920, 
., VIII, 2, p. 255. 

 roubaudi SanTscut, 1910, Ann. Soc. Ent. France, LX XIX, p. 365, 

Sagan Frencu Coneo (A. Weiss and Roubaud). 

Baseagporea Baan Coneo (Gérard). 
(Myrmoturba) sacchii Emery. Foret, 1914, Rev. Suisse 

6 saccht Exe, 1899, lea. Mus. Civ. Genova, XXXIX, p. 501 (8). 
: Buditu to Dimé, Apyssinia (V. Bottego). 

(Myrmoturba) somalinus Exn. Anpré. Foret, 1914, 
e Zool., a p. 267. cago a vor Alluaud et Jeannel Afr. 

ME Ps Aes, Mur Civ. Genova, XXXII, p. 120. Data Tomas, 1893, Cat. 
ym.,’ VII, p. 253. Marr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 195. Emery, 

1895, Ann. Mus. Civ. Genova, XXXV, p. 180. Mayr, 1895, Ann. Naturh. Hofmus. 
oe X, p. 150. Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 768; 1897, Ann. 

s. Civ. Genova, XXXVIII, p. 604. H. Srapetmann, 1898, ‘Deutsch-Ost-Afrika,’ 
p. 37. Emery, 1899, Ann. Mus. Civ. Genova, XX XIX, p. 500; 1901, Bull. 

t. Italiana, XX XIII, p. 63. Mayr, in Jagerskidld, 1908, ‘Exped., IX, Formi- 
fd, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 20. Foret, 
1911, HBHT, Bull. Boo. Vaudoiee Se. Nat., (5) XLVII, p. 371 (8). 

Lover, gpa Magale Re Umberto (Ruspoli); Mogadiseio; Obbia; 
ween Obbia and Berbera (Bricchetti-Robecchi). Apyssin1a: Sancurar to Amarr 
; Dimé to Bass Narok; Arussi Galla, Ganale Gudda (V. Bottego). Enrrrea: 

a dl (Mancini and Ruggeri). Bririsn East Arnica: Taveta; Mombasa (C. 
es. German East Arnica: Tanga (Zimmer); Mbusini, Usegua (Stuhlmann) ; 
ster (H. Brauns); Kahe; Mt. Kilimanjaro (Sjéstedt). 
«14. -Var. curtior Fore:, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 65 (8). 
_ Emery, 1896, Mem. Acead. Se. Bologna, (5) V, p. 768. 
‘Type locality: Sournenn Apysstn1a (Iig). 
4 1l,. Var. pattensis Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ I], p.91 (9). 
Camponotus somalicus var. pattensis Strrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. 
At p. Exp. (1907-08),’ IIT, p. 392 (8). 
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Type locality: Patta Island, Brrrisa East Arrica (Voeltzkow). . 
German East Arrica: Bukoba, Victoria Nyanza (Schubotz). $ . 
12. Camponotus (Myrmoturba) werthi Foret, 1914, Rev. Suisse Zool., 

XXII, p. 268; 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 253 (8). | 
Camponotus werthi Forer, 1908, Bull. Soc. Vaudoise Se. Nat., (5) XLIV, p. 18 © 

(8). ENpERLEIN, 1909, ‘Deutsch. Siidpolar-Expedition,’ X, 4, pp. 340, 393, and 426 | 
(8). 

| 

Type locality: Kercueten (Werth); probably imported from the Cape, since . 
it was found in a house only. ‘ 

Care Province: Caledon (E. P. Phillips). Crozer ArncutrELaGco: Possession — 

Island (Werth). . 

Subgenus 2. Dinomyrmex AsHMEAD 

Dinomyrmex AsumMeEAD, 1905, Canadian Ent., XX XVII, p. 384. 

Camponotus subg. Myrmogigas Foreu, 1912, Mém. Soc. Ent. Belgique, XX, p. 91. 
Camponotus subg. Dinomyrmex Foret, 1914, Rev. Suisse Zool., XXII, p. 259. 

Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 236. ; 
Subgenotype: Formica gigas Latreille, 1802. : 
13. Camponotus (Dinomyrmex) equatorialis Rocer. Foret, 1914, Rev. 

Suisse Zool., XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. ; 
Camponotus zquatorialis Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 135 (8); 

1863, ‘Verzeich. Formicid.,’ p. 2. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 

p. 458. Daria Torre, 1993, ‘Cat. Hym.,’ VII, p. 220. 
Camponotus maculatus ? subsp. xquatorialis Emery, 1896, Mem. Accad. Be. 

Bologna, (5) V, p. 769. 
Camponotus equatorialis Santscut, 1911, Rev. Zool. Afr., I, p. 211 (8). 
Type locality: Gaboon, Frencu Conco. 

Frencu Conco: (A. Weiss). 
13a. Subsp. kohli Fore, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 349 (8). 
Type locality: Bengamisa, Betatan Conco (Kohl). 
14. Camponotus (Dinomyrmex) brevicollis Srirz, 1916, ‘Ergebn. Zweit. 

Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 401, fig. 13 (9). 
Type locality: between Fort de Possel and Fort Crampel, Frenca Conco (Schu-’ 

botz). 4 
15. Camponotus (Dinomyrmex) c#sar Foret, 1914, Rev. Suisse Zool., 

XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. See p. 243. 
Camponotus cxsar Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 162 (8). 

Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 223. Emery, 1896, Mem. Acead. Se. 
Bologna, (5) V, p. 768. Forex, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 503, fig. 

(8, 2); 1909, ibid., LIII, p. 66 (8). Emery, 1912, Annuar. Mus. Zool. Univ. Napoli, 
N.S., II, No. 26, p. 2 (8). 

Type locality: Ancora (M. Buchner). 
Beneveta: (C. Wellman). Bertoian Conco: Faradje (Lang and Chapin); F 

Luapula River. 
15a. Subsp. imperator Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 

fig. (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8); 1911, ‘Wiss. 
Deutsch. Zentr. Afr. Exp. (1907-08),’ III, p. 391 (8). See p. 244. 

Type locality: Cameroon (Conradt). 
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: Lomie (Thesing); Mundame (Conradt). Bevatan Conco: 
s (Graver) Isangi (Lang and Chapin). 
mnponotus (Dinomyrmex) caffer Emery, 1920, Rev. Zool. Afr., 

0m 8 ip imbeudotus subsp. caffer Forex, 1901, Mitt. Naturh. Mus. Hamburg, 
59 (8, 9). 

wotus (Myrmoturba) caffer Fore, 1914, Rev. Suisse Zool., XXII, p. 267. 
sality : Lg tegen Transvaat (E. Simon). 
ovince: Port Elizabeth (H. Brauns); Cape of Good Hope. 

tu 9 ep gana immigrans Santscut, 1921, Ann. Soc. 

otus (Dinomyrmex) langi Wm. M. ‘Wueeter. See p. 241. 

a Garamba (Lang and Chapin). 
ae ene eee pi eog Sng 1913, 

i; at 354; "1873, in ‘v. d. Decken’s Reisen t in Ost-Afrika, ros 
343 en ee er hee oh Daa Torre, 
Ox Hym.,’ VII, p. 240. Emery, 1894, Mem. Accad. Se. Bologna, (5) IV, 

Pp (s). Foret, 1894, Mitth. Schweiz. Ent. Ges., [X, p. 70. Eawery, 1896, Mem. 
ead. Se. Bologna, (5) V, p. 768. H. Sraveuaann, 1898, ‘Deutsch-Ost-Afrika,’ 

TV, Hym., p. 37. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 91 (8, *); 
7, Mitt. Naturh. Mus. Hamburg, XXIV, p. 16 (@); 1910, Zool. Jahrb. Abt. 

mst., XXIX, p. 266 (8); 1911, Bull. Soe. Vaudoise Se. Nat., (5) XLVI, p. 371 (8). 
- Sarre, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ III, p. 391 (8). 

_ Type locality: Mozambique, Porrvcvese East Arnica (Peters). 
Betoian Conoo: Sankisia (J. Bequaert); Boga, west of Mt. Ruwenzori (Schu- 

z). Sovrnern Ruopesta: Mondu River (Zeally). Porroevese East Arrica: 

Inhambane (Fornasini). Nyasavanp: Shore of Lake Nyasa (Heyne). Grrwan 
East Arnica: Himo River, Mt. Kilimanjaro (C. Alluaud); Barikiwa (Schroder); 
Mafia Island (Voeltzkow); Daressalaam (A. Miller), Zanzmar: (Hildebrandt). 

East Arnica: Ndara (v. d. Decken); Moschi to the Uganda Railroad 

(Zimmer); Nairobi, Kikuyu, 1700 m.; Taveta, 750 m.; Voi, Taita; Mt. Kenia, 
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Meranga District, Fort Hall; Cheteni (Alluaud and Jeannel); Chake-Chake, Pemba 
Island; Fundu, W. Pemba (Voeltzkow). UcGanpa: Buzubizi (C. Alluaud). West- 
ERN AByssintA: (Ilg). 

20. Camponotus (Dinomyrmex) massinissa Wm. M. Wueeter, eee 
244 (9). 

Type locality: Medje, Beuatan Conoco (Lang and Chapin). 

21. Camponotus (Dinomyrmex) pompeius Foret. Emery, 1920, Rev. 
Zool. Afr., VIII, 2, p. 256. 

Camponotus rubripes subsp. pompeius Foret, 1886, Ann. Soc. Ent. Belgique, 
XXX, p. 157 (8). | 

Camponotus pompeius DaLLa Torre, 1893, ‘Cat. Hym.,’ VII, p. 248. Emery, 
1899, Ann. Soc. Ent. Belgique, XLII, p. 501, fig. (8, 9). Sanrscur, 1910, Ann. 
Soc. Ent. France, LX XVIII, (1909), p. 393 (8, 2). Srrrz, 1910, Mitt. Zool. Mus. 
Berlin, V, p. 149 (8, 2). 

Camponotus maculatus subsp. pompeius Emery, 1896, Mem. Acead. Sc. Bologna, 
(5) V, p. 769. 

Camponotus (Myrmogigas) pompeius Santscut, 1914, Deutsch. Ent. Zeitschr., 
p. 288 (8). 

Camponotus (Myrmoturba) pompeius Foret, 1914, Rev. Suisse Zool., XXII, 

p. 267. Srrvrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 403 (8). 
Type locality: Gaboon, Frencu Conoco (Biittner). ! 

Toco: Bismarckburg (Conradt). Cameroon: Duala (v. Rothkirch); Campo _ 
Mountains (Schultze); Mundame (Conradt). French Coneo: Brazzaville (A. — 
Weiss). BetGian Conco: Libenge; Duma (Schubotz). 

21a. Subsp. cassius Wm. M. Wueexer. See p. 239 (8). 
Type locality: Yakuluku, Bevetan Conoco (Lang and Chapin). 
Bevaian Conco: Medje (Lang and Chapin). 4 

21b. Subsp. marius Emery, 1899, Ann. Soc. Ent. Belgique, XLIII, p. 502, — 
fig. (8). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 403 
(8, 2). See p. 239. 

Camponotus maculatus subsp. cognatus Mayr, 1896, Ent. Tidskr., XVII, p. 

249 (nec F. Smith). 
Type locality: Cameroon (Conradt; Sjéstedt). 
CamEROON: Molundu; Yukaduma (Schultze). French Coneo: Gaboon. — 

Betcian Conco: Duma (Schubotz); Kimuenza (Schultze); Medje; Akenge; — 
Niapu (Lang and Chapin). ie 

22. Camponotus (Dinomyrmex) sexpunctatus Foret, 1914, Rev. Suisse 
Zool., XXII, p. 268. Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., same 4 

cide,’ p. 133 (8, 9). Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. 

Camponotus sexpunctatus Fore., 1894, Mitth. Schweiz. Ent. Ges., LX, s 66 
(8, 9). 

Camponotus maculatus subsp. sexpunctatus Emery, 1896, Mem. Acead. Sc. 
Bologna, (5) V, p. 769. Attuaup and JeEANNEL, 1914, Arch. Zool. Gén. Exp., Siem. 
p. 375. 

Type locality: Delagoa Bay, Porrucuese East Arrica (P. Berthoud). 
Britisu East Arrica: Kibwezi, Wa-Kamba (C. Alluaud). ZAnzrBar: Haitaj- 

wa Cave (Alluaud and Jeannel). 
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23. Camponotus (Dinomyrmex) varus Fore., 1914, Rev. Suisse Zool., 

XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. 
Camponotus varus Foret, 1910, Ann. Soe. Ent. Belgique, LIV, p. 455 (8). 
Sea locality: Mossamepes (Baum and Van der Kellen). 

) wellmani Foret, 1913, Rev. Zool. Afr., 

og 340 (8); 1914, Rev. Suisse Zool., XXII, p. 268. Emery, 1920, Rev. Zool. 

Afr., VIII, 2, p. 256. 
Camponotus wellmani Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 67 (8, 2 ); 
1911, Rev. Zool. Afr., I, p. 281 (8). Santscut, ibid., p. 211 (8). Foren, 1912, Mitt. 
Naturh. Mus. Hamburg, X XIX, p. 180 (9). 

Camponotus (Dinomyrmex) wellmanni Foret, 1916, Rev. Suisse Zool., XXIV, 

p. 441 (8). 
Type locality: Benevexa (C. Wellman). 
Beneveta: Cucala (J.Cruchet). Betcian Conco: Beni (Murtula); Kapema; 

Kipaila (S. Neave); Bamayanga. German East Arrica: Kifumbiro to Karagwe, 
between the great lakes. 

24,. Var. rufipartis Foret, 1916, Rev. Suisse Zool., XXIV, p. 441 (8, 2, ). 
. See p. 245. 

Type locality: Betcian Conco (Kohl). 

Betatan Conco: Stanleyville; Faradje; Ngayu; Niangara (Lang and Chapin). 

Subgenus 3. Myrmosericus ForeL 

Camponotus subg. Myrmosericus Forex, 1912, Mém. Soc. Ent. Belgique, XX, 
p. 91; 1914, Rev. Suisse Zool., XXII, p. 259. Emery, 1920, Rev. Zool. Afr., VIII, 

2, p. 236. 
Subgenotype: Formica rufoglauca Jerdon, 1851. 
25. Camponotus (Myrmosericus) angusticeps Emery. Foret, 1914, Rev. 

Suisse Zool., XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. 
Canioncius angusticeps Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 355 

(8), Pl. xvu, fig. 1. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 221. Emery, 1896, 
Mem. Accad. Sc. Bologna, (5) V, p. 770. 

Type locality: Cape of Good Hope (L. Péringuey). 

26. Camponotus (Myrmosericus) druryi Foret, 1914, Rev. Suisse Zool., 

XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. 
Camponotus druryi Fore., 1886, Ann. Soc. Ent. Belgique, XXX, p. 160 (8). 

Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. Emery, 1896, Mem. Accad. Sc. 

Bologna, (5) V, p. 769. H.Srapetmann, 1898, Deutsch-Ost-Afrika,’ IV, Hym., p. 37. 
ag locality: Zanzipar (Hildebrandt). 

(Myrmosericus) eugeniw Foret, 1913, Ann. Soc. Ent. 
; Pade LVII, p. 146 (8); 1914, Rev. Suisse Zool., XXII, p. 268. Sanrscut, 1914, 
Med. Géteborgs Mus. Zool. Afd., III, p. 41 (8). TrA&cAron, ibid., p. 46. Emery, 

1920, Rev. Zool. Afr., VIII, 2, p. 256. 

Camponotus micans subsp. eugeni# Fore, 1879, Bull. Soc. Vaudoise Se. Nat., 

(2) XVI, p. 78 (8). 
Camponotus eugeni# Foren, 1886, Ann. Soc. Ent. Belgique, XXX, p. 174 (8, 2 ). 

Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 230. Emery, 1895, Ann. Soc. Ent, 
France, LXIV, p. 50; 1896, Mem. Accad. Sc. Bologna, (5) V, p. 770. 
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Camponotus rufoglaucus var. eugenie Mayr, 1893, Jahrb. Hamburg. Wiss. 
Anst., X, 2, p. 195. H. Srapetmann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 36. 

Type locality: Valdezia, Transvaau (P. Berthoud). 

SournerN Ruopesia: Springvale (G. Arnold). TRansvaau: Makapan (E, 

Simon). Care Province: Kimberley (E. Simon). BasuTotanp: Lessouto (P. 
Berthoud). ZutvuLanp: Junction of the Umfolosi Rivers (I. TrigArdh). Guruan 
East Arrica: Kihengo (Stuhlmann). 

27a. Subsp. amplior Foret, 1913, Rev. Zool. Afr., II, p. 341 (8); 1913, Ann | 
Soc. Ent. Belgique, LVII, p. 355 (8). 

Type locality: Sankisia, BenG1an Coneco (J. Bequaert). 
Be.atan Conoco: Old Kasongo (J. Bequaert). 

28. Camponotus (Myrmosericus) petersi Emery. Foren, 1914, Rev. 

Suisse Zool., XXII, p. 268; 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 254 (8). 
Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. 

Camponotus petersii Euray, in litt., Forer, 1894, Mitth. Schweiz. Ent. Ges., 
IX, p. 70 (without description). Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 50 
(8), Pl. ut, fig. 28; 1896, Mem. Accad. Se. ‘Boleann, (5) V,p.770. Foret, in Schultze, 
1910, ‘ Forschungsreise in Siidafrika,’ IV, p. 30 ((8); 1910, Ann. Soe. Ent. Belgique, 
LIV, p. 451. 

Type locality: Vrijburg, Care Province (E. Simon). 

Ruopesia: Bulawayo (G. Arnold). Transvaau: Pretoria (E. Simon); Lyden- 
burg (Wilms). Natav: (Haviland). Porrucuese East Arrica: Delagoa (Liengme). 

28, Var. janus Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 288 (8). 
Type locality: Bothaville, OrancEe Free Stare (H. Brauns). ee 

29. Camponotus (Myrmosericus) rufoglaucus (Jexrpon) Foren, 1912, 

Mém. Soc. Ent. Belgique, XX, p.91; 1914, Rev. Suisse Zool., XXII, p. 268. Emery, 
1920, Rev. Zool. Afr., VIII, 2, p. 256. 

Formica rufoglauca Jervon, 1851, Madras Journ. Litt. Se., XVII, p. 124; 1854, 
Ann. Mag. Nat. Hist., (2) XIII, p. 107 (8). 

Camponotus rufoglaucus Emery, 1895, Ann. Soc. Ent. France, LXIV, pp. 48, 
footnote and 50, footnote, fig. (8); 1896, Mem. Acead. Se. Bologna, (5) V, p. 7: 

Type locality: Carnatic, Inp1a (Jerdon). 

29a. Subsp. cinctellus (Gerst#cKer) Forex, 1897, Abhandl. Senckenberg. 

Naturf. Ges., XXI, p. 188 (8); 1901, Mitth. Schweiz. Ent. Ges., X, p. 311; in Baum, 
1903, ‘Kunene-Sambesi Expedition,’ p. 564; in Voeltzkow, 1907, ‘Reise in Ost- 
afrika,’ II, p. 89; 1909, Ann. Soc. Ent. Belgique, LIII, p. 67 (8); in Schultze, 1910, 
‘Forschungsreise in Siidafrika,’ IV, p. 25 (8). Karawarew, 1911, Rev. Russe Ent., 
XI, p. 12 (8). Fore, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVII, p. 371 (8); 
1913, Ann. Soc. Ent. Belgique, LVII, p. 356 (8). Sanrscut, 1914, Boll. Lab. Zool. 
Gen. Agrar. Portici, VIII, p. 381 (8, 9); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 133 (8); 1914, Med. Géteborgs Mus. Zool. Afd., III, p.41. TracArpu, — 
ibid., p. 46. See p. 246. 

Formica cinctella Gerst@cker, 1858, Monatsh. Ak. Wiss. Berlin, p. 262 (8, 
2, &); in Peters, 1862, ‘Reise n. Mossambique, Zool.,’ V, p. 510 (8, 9, @). Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 413. 

Camponotus cinctellus Rocrr, 1863, ‘ Verzeich. Formicid.,’ p. 2. Di 
1893, ‘Cat. Hym.,’ VII, p. 224. 

i 
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Camponotus venustus FravENFELD, 1867, Verh. Zool. Bot. Ges. Wien, XVII, 
p. 441 (8). Mayr, 1878, ibid., XXVIII, p. 662, footnote (8). 
Camponotus rufoglaucus var. cinctellus Mayr, 1893, Jahrb. Hamburg. Wiss. 
“Anst., X, 2, p. 195. Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 48, footnote (8); 
1895, Ann. Mus. Civ. Genova, XXXV, p. 180; 1896, ibid., XXXVI, p. 158 (8); 
1896, Mem. Accad. Se. Bologna, (5) V, p. 770. H. STaDELMANN, 1898, ‘Deutsch- 
-Ost-Afrika,’ IV, Hym.., p. 36. 
Type locality: Mozambique, Porrucuese East Arnica (Peters). 

__ Berean Conco: Zambi (J. Bequaert); Congo da Lemba; Mondombe; Man- 

dungu; Eala (R. Mayné); Leopoldville (J. Maes). Bencueta: (C. Wellman). 
Mossamepes: between the Cubango and Cuito Rivers (Baum and Van der Kellen). 

_ Transvaau: Pretoria (F. Silvestri). Nata: (v. Schuckardt); Stamford Hill (I. 
_ Trigirdh). Porrvcuese East Arnica: Delagoa (Liengme); Tete (Peters); 
_ Lobombo Borges (Wilms). East Africa: common (Voeltzkow). German East 
_ Arrica: Sachsenwald near Daressalaam (H. Prell); Uluguru Mts.; Amani (Zimmer) ; 
Tanga (Zimmer; C. Alluaud). Zanzrpar: (Stuhlmann; Voeltzkow); Mwera 
River (C. Alluaud). Britis East Arrica: Gazi; Likoni; Tiwi; Mombasa; Buru, 
Wa-Taita; Fort Hall, Kikuyu, 1330 m. (Alluaud and Jeannel). Soma.ianp: 
Matagoi to Lugh (V. Bottego). Asyssin1a: Boran Galla, Middle Ganale (V. 

= Botte). Anoio-Eeyrtian Supan: Khartum (Karawaiew). 
a 29a. Var. intuens Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 67 (8); 

1910, Zool. Jahrb. Abt. Syst., XXIX, p. 271 (8); 1913, Rev. Zool. Afr., II, p. 340 (8). 
_ Type locality: Benavera (C. Wellman). 
Betaian Conco: Kwesi to Kilo (Bayer). Errrrea: Nefasit (K. Escherich). 
29a,. Var. rufigenis Fore, 1913, Rev. Zool. Afr., II, p. 341 (8). Bequarrt, 

ibid., p. 430. See p. 246. 
Type locality: Sankisia, BetGian Conco (J. Bequaert). 
Beoian Conco: Stanleyville; Medje; Poko; Akenge; Niangara; Garamba; 

Faradje (Lang and Chapin). 
29a;. Var. ustithorax Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 271 

(8); 1911, Bull. Soc. Vaudoise Sc. Nat., (5) LX VII, p. 371 (8). Srrrz, 1911, ‘Wiss. 
Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ III, p. 392 (8). Foren, 1913, Ann. 
Soe. Ent. Belgique, LVII, p. 356 (8); 1913, Rev. Zool. Afr., II, p. 340 (8); 1915, 

Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 350 (8). Sanrscmt, 1914, ‘Voy. Alluaud et 
Jeannel Afr. Orient., Formicide,’ p. 133 (8). 

Type locality: Ghinda, Exrrrea (K. Escherich). 
Be.iatan Conoco: Beni (Borgerhoff); St. Gabriel (Kohl); Yambata; Man- 

dungu; Mondombe (R. Mayné); Karemi (Bayer); Kwidjwi Island, Lake Kivu 
(Schubotz). Gerwan East Arnica: Buiko; Monga (H. Prell); Amani; Ulenge 

' (Zimmer). Brrrisn East Arnica: Kavirondo Bay, Victoria Nyanza, 1112 m. 
(Alluaud and Jeannel). UcGanpa: Western Unyoro, between Hoima and Butiaba; 
Tbanda, Mt. Ruwenzori, 1400 m. (C. Alluaud); Chacansengula to Kasengui (Bayer). 

29). Subsp. controversus Sanrscui, 1916, Ann. Soc. Ent. France, LXXXIV, 

(1915), p. 509. 
. Camponotus rufoglaucus subsp. flavopilosus Vieumeyer, 1914, Arch. f. Naturg., 

LXXIX, Abt. A, Heft 12, (1913), p. 47 (8) (nee C. fulvopilosus var. flavopilosus 
Emery, 1895). 
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Type locality: Manow, Langenburg, GerMAN East AFrica. 

Be.totan Conoco: Lungube, Katanga (Gérard). 
29c. Subsp. cosmicus (F. Smrrn) Emery, 1895, Ann. Soc. Ent. France, LXIV, 

p. 49; 1896, Mem. Acead. Se. Bologna, (5) V, p. 770. Mayr, in Sjéstedt, 1907, ‘Exped. 
Kilimandjaro, Meru, etc.,’ II, 8, p. 20. Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. 
Afr. Exp. 1910-11,’ I, p. 401 (8). 

Formica cosmica F, Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 34 (8). Mayr, 
1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 413. 

Camponotus cosmicus RoGErR, 1863, ‘Verzeich. Formicid.,’ p. 2. Mayr, 1886, 

Verh. Zool. Bot. Ges. Wien, XXXVI, p. 355. Datta Torre, 1893, ‘Cat. Hym.,’ 

VII, p. 227. G. K. Marswatt, 1902, Trans. Ent. Soc. London, pp. 535 and 569 (8), 
Pl. xrx, figs. 55 and 56. Brncuam, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 63 (8). 
Drxey and Lonestarr, 1907, Trans. Ent. Soc. London, pp. 331 and 375. 

Type locality: Port Natal, Nata (R. W. Plant). 

TRANSVAAL: Waterval Onder (Ross); Pretoria; Hamman’s Kraal (E. Simon). 

Cape Province: Hebron; De Aar (E. Simon); East London (Dixey and Longstaff). 
Nata: Estcourt (Dixey and Longstaff). German East Arrica: Ngarena Nyuki, 

Meru (Sjéstedt).. Betaian Conco: Duma Gohelaaien: RHODESIA: Salisbury 
(Marshall). 

29d. Subsp. flavomarginatus (Mayr) ‘Ewerr, 1805, Ann. Soe. Ent. France, 
LXIV, pp. 48, footnote (8) and 50, footnote, fig.; 1896, Mem. Accad. Sc. Bologna, (5) 

V, p. 770; 1897, Ann. Mus. Civ. Genova, XX XVIII, p. 604; 1899, ibid., XX XTX, p. 

501. Foret, 1907, Rev. d’Ent. Caen, XXVI, p. 144 (8, 9, @). REICHENSPERGER, 
1913, Zool. Jahrb. Abt. Syst., XX XV, p. 215. See p. 247. 

Camponotus flavomarginatus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 

664 (8); 1863, ibid., XIII, p. 399. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 2. Emery, 

1877, Ann. Mus. Civ. Genova, IX, p. 365 (8). 
Camponotus micans var. flavomarginatus Foret, 1886, Ann. Soc. Ent. Belgique, 

XXX, p. 174 (8, 9). 
Camponotus micans subsp. albisectus Emery, 1892, Ann. Mus. Civ. Genova, 

XXXII, p. 120 (8). 
Camponotus albisectus Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 221. 

Camponotus rufoglaucus subsp. cinctellus Foret, 1894, Mitth. Schweiz. Ent. 
Ges., LX, p. 70. 

Commansiis rufoglaucus subsp. cinctellus var. flavomarginatus Forex, 1910, Zool. 

Jahrb. Abt. Syst., X XIX, p. 271 (8). 
_ Camponotus (Myrmosericus) albisectus Forer, 1914, Rev. Suisse Zool., XXII, 

p. 268. 
Camponotus (Myrmosericus) rufoglaucus subsp. cinctellus var. flavomarginatus 

Santscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 41 (8). Foren, 1914, 
Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 254 (8). 

Type locality: Akwapim Mountains, Goup Coast. 
ApysstntA: Harar; Tchercher; confluent Akaki; Karssa; Mt. Zyoual; 

Kounhi; Barko; Bourka (de Rothschild); Bass Narok (V. Bottego); western 
Abyssinia (Ilg). Errrrea: Keren (Beccari). Somatitanp: Ganale (Ruspoli); 

Mogadiscio (Briechetti-Robecchi). Natat: Stamford Hill (I. Traig&rdh); Durban 

(C. B. Cooper). Porrucvese East Arrica: Delagoa Bay (Liengme). TRANSVAAL: 
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Valdezia (P. Berthoud). ANncota: (M. Buchner). Betoran Conco: Thysville (J. 
Bequaert); Akenge; Vankerckhovenville; Garamba; Faradje (Lang and Chapin). 
_  29d;. Var. contrarius Santscui, 1916, Ann. Soc. Ent. France, LXXXIV, 

(1915), p. 509 (9). 
Type locality: Victoria Falls, Ruopesta (G. Arnold). . 

_ 29d,. Var. paucipubens Santscur, 1911, Rev. Zool. Afr., I, p. 212 (8); 1914, 

nik “Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 381 (8). 
aa Camponotus rufoglaucus subsp. cinctellus var. paucipubens Forer, 1913, Rev. Zool. 

 Afr., II, p. 341 (8). Bequaert, ibid., p. 430. Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. 
_ Zentr. Afr. Exp. 1910-11,’ I, p. 401 (8). 
‘Type locality: Cucala, Bencveta (J. Cruchet). 
__ Aneora:Quifangondo (F. Silvestri). BeLtaian Conco: Welgelegen (J. Bequaert). 
tim Conco: Fort Crampel (Schubotz). 
 -29e. Subsp. syphax Wau. M. Wee er. See p. 246 (8). 
Type locality: Zambi, Betetan Conco (Lang, Chapin, and J. Bequaert).- 

peeeenan Coco: Boma (Lang, Chapin, and J. Bequaert). ° 

_ 29f. Subsp. vestitus (F. Smrra) Emery, 1894, Mem. Accad. Sc. Bologna, (5) 
___ IV, p. 113 (). Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 70. Emery, 1895, 

_-—s Ann. Soe. Ent. France, LXIV, pp. 48, 49, footnote (8), and 50, footnote, fig.; 1896, 
_-—s Mem. Accad. Se. Bologna, (5) V, p.770. Foret, 1907, Mitt. Naturh. Mus. Hamburg, 
___——sC XXIV, p. 16 (@). Sanrscut, 1914, Med. Goteborgs Mus. Zool. Afd., III, p. 41 (8); 

1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 381 (8). 
_—=—s—s—=C*«éPor mica vestita F’. Sserrut, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 32 (9). Mave, 
_ -~—-—-—«1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 422. 

___ Camponotus rufoglaucus subsp. cinctellus var. vestita Fore, in Voeltzkow, 1907, 
‘Reise in Ostafrika,’ II, p. 89; in Schultze, 1910, ‘Forschungsreise in Sidafrika,’ IV, 
 p. 25 (8, 2); 1910, Ann. Soc. Ent. Belgique, LIV, p. 457 (8, 2); 1910, Zool. Jahrb. 

Abt. Syst., XXIX, p. 272 (8); 1913, Ann. Soc. Ent. Belgique, LVII, p. 355 (8); 
1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 254 (8). 

Type locality: Port Natal, Navan. 
Care Province: Cape Town (E. Simon; Bergius; Wilms); Mafeking (G. 

Arnold). Transvaat: Pretoria (F. Silvestri); Lydenburg (Wilms). Natat: 

- (Haviland), Zvivtanp. Junction of the Umfolosi Rivers (1. Trigirdh). Portv- 
ovese East Arnica: Delagoa (Liengme); Mozambique (Fornasini). German 
Sovurnuwest Arrica: (Liibbert); Okahandja (Peters; Casper); Grootfontein (v. 

Erffer). Betatan Conco: Elisabethville (Leplae); Karemi (Bayer); valley of the 
Lubumbashi (Buttgenbach). Western Apysstnta: (Ilg). East Africa: (Voeltzkow). 

29/,. Var. pectitus Sanrscut, 1911, Rev. Zool. Afr., I, p. 212 (8, @). 
Camponotus (Myrmosericus) rufoglaucus subsp. cinctellus var. pectita Foret, 

1913, Deutsch. Ent. Zeitschr., Beih., p. 224 (9). 
Type locality: Cucala, Bencveta (J. Cruchet). 
Frencu Conco: Moyen Chari (Decorse). Sovrnern Raopesta: Bembesi 

» .(G. Arnold). 
a 20g. Subsp. zanzibaricus Foret, 1911, Sitzb. Bayer. Akad. Wiss., p. 287 (9). 
. Type locality: Zanzrpar. 

q 29h. Subsp. zimmermanni (Foret) Emery, 1895, Ann. Soc. Ent. France, 
. LXIV, p. 49, footnote; 1896, Mem. Accad. Se. Bologna, (5) V, p. 770; 1896, Ann. 

Mus. Civ. Genova, XX XVII, p. 158 (8); 1897, ibid., XX XVIII, p. 604 (9). 
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Camponotus zimmermanni Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 66 
(8); 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, (1903), p. 381 (8). 

Camponotus (Myrmosericus) zimmermanni Emery, 1920, Rev. Zool. Afr., VIII, 
2, p. 256. 

Type locality: SourHerN AByssin1A (Ilg). 

British East Arrica: Maddo Wells (V. Bottego). Somatitanp: Salmoreto 
(Ruspoli). Apyssrmnia: Harar (Dmitriev); Webi (Ruspoli). 

291. Subsp. zulu Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 49, footnote, 
and p. 50 (8); 1896, Mem. Acead. Sc. Bologna, (5) V, p. 770; 1895, Ann. Mus. Civ. 
Genova, XXXV, p. 180. Sanrscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 41 
(8). 

Type locality: Isipingo, Nara. (Weitzecker). 

Narau: Verulam (Weitzecker); Amanzimtoti (Trigirdh). Apyssm1a: Arussi 
Galla, Ganale Gudda (V. Bottego). 

30. Camponotus (Myrmosericus) valdeziz Fore., 1914, Rev. Suisse Zool., 
XXII, p. 268. . 

Camponotus valdezie Forex, 1879, Bull. Soc. Vaudoise Se. Nat., (2) XVI, p. 

90(8, 2). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 256. Emery, 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 770. Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, 
ete.,’ II, 8, p. 20. 

Type locality: Valdezia, Transvaat (P. Berthoud). 

German East Arrica: Kilimanjaro (Sjéstedt). 

Subgenus 4. Orthonotomyrmex ASHMEAD 

Orthonotomyrmex AsHMEAD, 1906, Proc. Ent. Soc. Washington, VIII, p. 31. 
Orthonotus AsumMEAD, 1905, Canadian Ent., XX XVII, p. 384 (nec Westwood, 

1829). 

Camponotus subg. Myrmentoma Forex, 1912, Mém. Soc. Ent. Belgique, XX, p. 

92. 

Camponotus subg. Orthonotomyrmer Forex, 1914, Rev. Suisse Zool., XXII, p. 

264. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 244. 
Subgenotype: Formica sericea Fabricius, 1798 (Ashmead, 1905); Formica 

lateralis Olivier, 1791 (Forel, 1914). 

31. Camponotus (Orthonotomyrmex) acutisquamis Mayr. Fore, 1914, 
Rev. Suisse Zool., XXII, p. 273. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 257. 

(8). 
Camponotus chrysurus subsp. acutisquamis Foret, 1910, Zool. Jahrb. Abt. 

Syst., XXITX, p. 269; 1913, Rev. Suisse Zool., XXI, p. 670 (8, 2). 

Camponotus (Orthonotomyrmez) chrysurus subsp. acutisquamis Fore., 1913, 
Ann. Soc. Ent. Belgique, LVII, p. 357 (8); 1914, Bull. Soc. Vaudoise Se. Nat., (5) 
L, p. 256 (8); 1916, Rev. Suisse Zool., XXIV, p. 444 (9, 7). 

Type locality: Bonjongo, Cameroon (R. Buchholz). 
Cameroon: (Conradt). BretGcian Conco: (Kohl); Mayombe (de Briey). 
32. Camponotus (Orthonotomyrmex) arminius (Forr:) Emery, 1920, 

Rev. Zool. Afr., VIII, 2, p. 257. 

Camponotus acutisquamis Mayr, 1902, Verh. Zool. Bot. Ges. Wien, LII, p. 296 
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~ Camponotus barbarossa subsp. arminius Fore, 1910, Ann. Soc. Ent. Belgique, 

nf. Type locality: Delagoa, Portucuese East Arrica (Liengme). 
 82;. Var. bicontractus (Foret). 
__ Camponotus barbarossa subsp. arminius var. bicontractus Fore., 1914, Bull. 

> ‘Type locality: Durban, Navan (G. Arnold). 
as ef 33. Camponotus (Orthonotomyrmex) braunsi Mayr. Fore, 1914, Rev. 

Ap Beine Zool., XXII, p. 273; 1913, Ann. Soc. Ent. Belgique, LVII, p. 357 (8). 
Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 135 (2). 
Ewery, 1920, Rev. Zool. Afr., VIII, 2, p. 257.2 

a braunsi Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 151 (8). 
_ Eweny, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. Marr, 1901, Ann. Naturh. 
2 ‘Hofmus. Wien, XVI, p. 28, footnote (8, 9). 
Camponotus (Myrmentoma) braunsi Foret, 1913, Ann. Soc. Ent. Belgique, 
_ IVIL». 146 (8). 

‘Type locality: Delagoa Bay, Portuauese East Arrica (H. Brauns). 
__-—s*Reopesia: (G. Arnold). Brvcian Conco: Congo da Lemba (R. Mayné). 
on ‘German East Arnica: New Moschi, Mt. Kilimanjaro, 800 m. (Alluaud and Jeannel) ; 

2S tae" % Subsp. erythromelus Emery, 1897, Ann. Mus. Civ. Genova, XX XVIII, 
__-p. 605; 1898, Rend. Acead. Sc. Bologna, N. 8., II, p. 227; 1899, Ann. Mus. Civ. 

_ Genova, XXXIX, p. 501 (8). 
Camponotus erythromelus Emery, 1896, ibid., XX XVII, p. 158, fig. (8). 
Type locality: Lugh, Somacitanp (V. Bottego). 

- SomMALILAND: Matagoi to Lugh (V. Bottego); Magala Re Umberto (Ruspoli). 

Apyssin1a: Ganale River; Ogaden (Ruspoli); Sancurar to Amarr Burgi (V. Bottego). 
33a,. Var. transitorius Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

Formicide,’ p. 135 (8). 
Type locality: River Amboni, Mt. Kenia, Brrrisu East Arrica (C. Alluaud). 

: 34. Camponotus (Orthonotomyrmex) chrysurus Gerst#cker. Foret, 

1913, Rev. Zool. Afr., II, p. 346 (2); 1914, Rev. Suisse Zool., XXII, p. 273; 1914, 

Ann. Soc. Ent. Belgique, LVII, p. 357 (8, 2); 1914, Bull. Soc. Vaudoise Sc. Nat., 
(5) L, p. 350 (8, 2). Sanrscnt, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Pormiel- 
dew,’ p. 135 (8, 2). Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 257.8 

Camponotus chrysurus Gerst@cKker, 1871, Arch. f. Naturg., XXXVII, 1, p. 

355 (8); 1873, in ‘v.d. Decken’s Reisen in Ost Afrika, Gliederthiere,’ p. 345 (9), PI. 
xiv, fig. 9. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 224. Emery, 1895, Ann. 
Mus. Civ. Genova, XXXV, p. 183 (8); 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. 
H. Stapetmann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 37. Foret, 1899, Ann. 
Soc. Ent. Belgique, XLII, p. 308 (8); 1909, ibid., LILI, p. 67 (8). Bequasrr, 1913, 
Rev. Zool. Afr., I, p. 431. 

Type locality: Ndara, Barris East Arrica (vy. d, Decken). 

mponotus barbarossa “ Emery, in litt.’ Forel, 1914, Rev. Suisse Zool., XXII, p. 273, has never 
been dese described. Santechi ( (1921) makes C. arminius the type of his subgenus Myrmopelta. 

*Placed by Santechi (1921) in his subgenus Myrmisolepia. 
*Placed by Santschi (1921) in his subgenus Myrmopelta. 
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Beiaian Conco: Elisabethville; Sankisia (J. Bequaert); St. Gabriel (Kohl); 

Congo da Lemba; Mondombe (R. Mayné); Mayombe (de Briey). BENGUELA: 

(C. Wellman). German East Arrica: New Moschi, Mt. Kilimanjaro, 800 m. (Allu- 

aud and Jeannel). Apyssin1a: Arussi Galla, Ganale Gudda (V. Bottego). Bririsn 
East Arnica: Nairobi, Kikuyu, 1700 m. (Alluaud and Jeannel); Tsavo (Bayer). 

34,. Var. apellis (Fore) Santscui), 1911, Rev. Zool. Afr., I, p. 213. ' 

Camponotus chrysurus subsp. acutisquamis var. apellis Forex, 1910, Zool. Jahrb. 
Abt. Syst., XXIX, p. 269 (8); 1911, Rev. Zool. Afr., I, p. 281 (8). Srrrz, 1916, 
‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 397 (8). 

Type locality: Beneve a (C. Wellman). . 
Benovea: Cucala (J. Cruchet). Bevo1an Conco: Banana (Etienne); Duma 

(Schubotz). 
34a. Subsp. kohlbrunneri Forer, 1910, Zool. Jahrb, Abt. Syst., XXIX, p. 

268 (8). 
Type locality: Western Apyssini (Ilg). 

35. Camponotus (Orthonotomyrmex) dofleini Fore,. Emery, 1920, Rev. 
Zool. Afr., VIII, 2, p. 257. 

Camponotus dofleini Forex, 1911, Sitzb. Bayer. Akad. Wiss., p. 291 (8). 
Camponotus (Myrmosphincta) dofleini Forer, 1914, Rev. Suisse Zool., XXII, 

p. 273. 

Type locality: Bothaville, ORANGE Free Srate (H. Brauns). 

36. Camponotus (Orthonotomyrmex) epinotalis Sanrscui, 1916, Ann. Soc. 
Ent. France, LXXXIV, (1915), p. 508 (8). Emery, 1920, Rev. Zool. Afr., VIII, 2, 
p. 257.3 

Type locality: Victoria Falls, Rnopesia (G. Arnold). 

37. Camponotus (Orthonotomyrmex) erinaceus GrerstzckeR. Foret, 
1914, Rev. Suisse Zool., XXII, p. 273. Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 
Orient., Formicide;’ p. 135 (8). Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 257.7 

Camponotus erinaceus GERST®CKER, 1871, Arch. f. Naturg., XXXVII, 1, p. 355 
(8); 1873, in ‘v. d. Decken’s Reisen in Ostafrika, Gliederthiere,’ p. 345 (8), Pl. xrv, 
fig.10. Datva Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. Emery, 1895, Ann. Mus. Civ. 

Genova, XXXV, p. 183 (9); 1896, Mem. Acead. Sc. Bologna, (5) V, p. 774. H. 
SIADELMANN, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 38. Forex, 1899, Ann. Soc. 
Ent. Belgique, XLIII, p. 306 (8); 1907, Ann. Mus. Nat. Hungarici, V, p. 31 (8). 
Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 21 (8, 9). 
Fore, 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 371 (8). 

Type locality: Arusha, German East Arnica (v. d. Decken). 

German East Arnica: Kilimanjaro (Bornemisza); Kibosho, Mt. Kiliman- 
jaro (C, Alluaud); Kibonoto, Kilimanjaro, 1300-1900 m. (Sjéstedt); Moschi (H. 
Prell). Brrrtsh East Arrica: Monga (H. Prell); Nairobi, 1700 m. (Alluaud and 
Jeannel). Apysstnia: Arussi Galla, Ganale Gudda (V. Bottego). 

38. Camponotus (Orthonotomyrmex) mayri Foret, 1914, Rev. Suisse 
Zool., XXII, p. 273. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Camponotus mayri Foret, 1879, Bull. Soc. Vaudoise Sc. Nat., (2) XVI, p. 92 
(8), Pl. 1, fig. 1; 1886, Ann. Soc. Ent. Belgique, XXX, p. 191 (8). Datia Torre, 

‘Santschi (1921) makes this the type of his subgenus Myrmisolepis. 
*Placed by Santschi (1921) in his subgenus Myrmisolepis. 
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‘Eweny, 1895, Ann, Soc. Ent. ‘Franco, LXIV, p. 55 (8); 1896, Mem. “Aneel. Se. 
q (5) V, p. 774. H. Stapetmann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., P- 

37. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 91 (8). Mayr, in 
_ 1907, ‘Exped. Kilimandjaro, Meru, etc.,’ I], 8, p. 21. Sanrscur, 1910, 
. Ent. France, LX XVIII, (1909), p. 393 (8). Forex, 1910, Ann. Soc. Ent. 

, p. 451 (8). Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exped. 

, p. 392 (8). 
i TDieeenetue (M yrmentoma) mayri Foret, 1913, Ann. Soc. Ent. Belgique, LVII, 

gens 
Ha "9 Type locality: Valdezia, TRaNsvaa (P. Berthoud). 
_ Frencn Conco: Brazzaville (A. Weiss). Portuavrese Conco: Chinchoxo. 
Betoun Conco: Kasindi (Schubotz). Sovrsern Ruopesia: Springvale (G.°* 
Arnold). Transvaat: Makapan; Pretoria; Hamman’s Kraal (E. Simon). Nata: 

- Durban. Portrucvese East Arrica: Deagia (Liengme). Gerwan East Arrica: 
a _ Kibonoto, Kilimanjaro (Sjéstedt). Zanzmar: (Hildebrandt). British East 
‘ _ Arnica: Chake-Chake, Pemba Island (Voeltzkow); Mombasa (Hildebrandt). 

38;. Var. cubangensis Foret, 1895, Mitth. Schweiz. Ent. Ges., X, p. 309 

_—s Camponotus mayri var. kubangensis Fore, in Baum, 1903, ‘Kunene-Sambesi 

Expedition,’ p. 563 (8). 
. ‘Type locality: between the Cubango and Cuito Rivers, Mossamepges (Baum 

and Van der Kellen). 
‘88a. Subsp. ledieui Fore, 1916, Rev. Suisse Zool., XXIV, p. 444 (8). 

Type locality: Shilouvane, Transvaat (Junod). 
_ $8). Subsp. sankisianus Foret, 1913, Rev. Zool. Afr., II, p.347 (8). Santscut, 
3913, Ann. Soc. Ent. Belgique, LVI, p. 313. ‘ 
Type locality: Sankisia, BeLa1an Conco (J. Bequaert). 

Frencu Conco: Mandouga (A. Weiss). 
39. Camponotus (Orthonotomyrmex) scalaris Fore:. Emery, 1920, Rev. 

Zool. Afr., VIII, 2, p. 258." 
Camponotus scalaris Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 308 (8). 
Camponotus (Myrmosphincta) scalaris Foret, 1914, Rev. Suisse Zool., XXII, 

p. 273. 
Type locality: Nata, 1800 m. (Haviland). 
40. Camponotus (Orthonotomyrmex) sericeus (Fasricivs) Foret, 1914, 

Rev. Suisse Zool., XXII, p. 273. Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 
Orient., Formicide,’ p. 134 (8, 9); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, 
p. 381 (9). Emery, 1915, ibid., X, p. 4 (8). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. 
Zentr. Afr. Exp. 1910-11,’ I, p. 397 (8, @). Eaery, 1920, Rev. Zool. Afr., VIII, 
2, p. 258. See pp. 249 and 1050. 

Formica sericea Fasnicivs, 1798, ‘Suppl. Ent. Syst.,’ p. 279 (8). Latrerxr, 

1802, ‘Hist. Nat. Fourmis,’ p. 117 (8), Pl. 1m, fig. 17. Coqvenert, 1804, ‘Ilustr. 
Ieonogr. Ins.,’ II], p. 99 (8), Pl. xxu, fig. 12. Lere.terier, 1836, ‘Hist. Nat. Ins. 
Hym.,’ I, p. 217 (8). F. Smrrn, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 31. 

1Placed by Santschi (1921) in his subgenus Myrmisolepis. 

Co See 
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Formica aurulenta LaTreILie, 1802, ‘Hist. Nat. Fourmis,’ p. 114 (9), Pl. m, 
fig. 9. F. Smrra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 31. Mayr, 1863, Verh. Zool. 
Bot. Ges. Wien, XIII, p. 412. 

Lasius sericeus Fannicivus, 1804, ‘Syst. Piez.,’ p. 416 (9). 
Formica cinerascens JeERDON, 1851, Madras Journ. Litt. Se., XVIII, p. 123 (8, 

co”) (nee Fabricius); 1854, Ann. Mag. Nat. Hist., (2) XIII, p. 106 (8, @). 

Formica obtusa F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 30 (8). 
Camponotus sericeus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 675 (8), 

Pl. xrx, fig. 4; 1863, ibid., XIII, p. 401. Roger, 1863, ‘Verzeich. Formicid.,’ pp. 
2 and 44 (8). Mayr, 1866, Verh. Zool. Bot. Ges. Wien, XVI, p. 886 (9). Emery, 
1877, Ann. Mus. Civ. Genova, IX, p. 364 (8, 9). Fore, 1879, Bull. Soe. Vaudoise . 

Se. Nat., (2) XVI, p. 94 (8, 9). Emery, 1881, Ann. Mus. Civ. Genova, XVI, p. 526. 

Ern. AnpR&, 1882, ‘Spec. Hym. Europ. Algérie,’ II, p. 149 (8). Macrerri, 1884, 
Bull. Soc. Ent. Italiana, XV, (1883), p. 244 (8); 1884, Ann. Mus. Civ. Genova, XXI, 

p. 537 (8, 9). Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 192 (8, 9, &); 
1892, Mitth. Schweiz. Ent. Ges., VIII, p. 19 (8). Emery, 1892, Ann. Mus. Civ. 

Genova, XXXII, p. 120; 1892, Ann. Soc. Ent. France, LX, (1891), p. 566 (8). 
Davia Torre, 1893, ‘Cat. Hym.,’ VI, p. 251. Fore, 1894, Mitth. Schweiz. Ent. 
Ges., IX, p. 70. Emery, 1895, Ann. Mus. Civ. Genova, XXXV, p. 184; 1896, Mem. 

Acead. Se. Bologna, (5) V, p. 774; 1897, Ann. Mus. Civ. Genova, XX XVIII, p. 605; 

1899, ibid., XX XIX, p. 501. G. K. MarsHatt, 1902, Trans. Ent. Soc. London, pp. 

535 and 569 (9), Pl. xix, fig. 54. Mayr, in Jagerskidld, 1903, ‘Exped., IX, 
Formicid.,’ p. 11. Brncuam, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 63 (8). Mayr, 
in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 21; 1907, Sitzb. Ak. 
Wiss. Wien, math. naturw. Kl., CXVI, Abt. 1, p. 389. Foret, in Voeltzkow, 1907, 

‘Reise in Ostafrika,’ II, p. 91 (8). F. F. Kont, 1907, Denkschr. Ak. Wiss. Wien, 
LXXI, p. 283 (8). Sanrscnt, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 
393 (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8). Foret, 1910, Zool. 
Jahrb. Abt. Syst., XXIX, p. 268 (8). Lonestarr, 1911, Ent. Monthly Mag., — 
XLVI, p. 124 (8). Karawarew, 1911, Rev. Russe Ent., XI, p. 11 (8). Lamporn, 
1914, Trans. Ent. Soc. London, (1913), Proe., p. exxiv. 

Camponotus (Myrmentoma) sericeus Foret, 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 146 (8). 

Type locality: Senegal (Bosc). 

InpiaA, Ceyton, Arabia, Ecypt. Senecampra: Dakar (C. Alluaud; F. Sil- 
vestri); Cape Verde. Toco: Misahéhe (Smend). Sournern Nicerta: Moor 

Plantation near Ibadan (Lamborn). Frencn Conco: Brazzaville (A. Weiss). 

Bevoian Conco: Medje; Poko; Faradje (Lang and Chapin); Duma (Schubotz); 
Kabare (J. Bequaert). AnoLo-Ecyrttan Supan: Khartum (I. Triigfirdh; Kara- 
waiew); Kerreri (Longstaff); Suakin; Kor Langhebb; Kassala (Magretti). Errrrea: 

Keren; between Massaua and Ain (Beccari); Asmara; Ghinda (F. Silvestri); 
Assab (Doria and Beccari); Kor Lebka (Magretti). Sournern AraBta: Makalla 
(O. Simony). Asyssrnta: (Ilg); Arussi Galla, Ganale Gudda; Dimé to Bass Narok; 
Bass Narok (V. Bottego); Coromma; Ettoke; Bela (Ruspoli). SomALILAND: 

(C. Keller); Obbia (Briechetti-Robecchi), Ucanpa: Gondokoro (F. Werner); 
Western Unyoro, between Hoima and Butiaba (C. Alluaud). East AFRICA: common 

(Voeltzkow). British East Arrica: Mt. Kenia, Meranga District, Fort Hall; 
Kisumu, Victoria Nyanza; Tchania River, 1520 m.; Likoni (Alluaud and Jeannel). 

Oe 
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: ww East Arnica: Kibonoto, Mt. Kilimanjaro, 1000-1200 m. (Sjéstedt); Himo 
iver, Mt. Kilimanjaro (C. Alluaud). Sournern Ruovesta: Salisbury (Marshall); 

River (G. Arnold). 
. Var. sulgeri Sanrscut, 1913, Ann. Soc. Ent. Belgique, LVIT, p. 313 (8). 

r (Orthonotomyrmex) sericeus subsp. sulgeri S11tz, 1916, ‘Ergebn. 

Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 397 (8, @ ). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 
38 Conco: Duma (Schubotz). 

_ Camponotus (Orthonotomyrmex) vividus (F. Smrru) Sanrscar, 1915, 
oe. Ent. France, LXXXIV, p. 264. Emery, 1920, Rev. Zool. Afr., VIII, 2, 

See p. 247.) 
‘mic a vivida F. Surra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 31 (8). Mayr, 

erh. Zool. Bot. Ges. Wien, XIII, p. 422. 
"orm a laboriosa F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p.32(2). Mayr, 

. . Zool. Bot. Ges. Wien, XIII, p. 416. 
mponotus vividus Rocer, 1863, ‘Verzeich. Formicid.,’ p. 2. Mayr, 1886, 

ol. Bot. Ges. Wien, XXXVI, p. 354. Datxa Torre, 1893, ‘Cat. Hym.,’ VII, 
Emer, 1898, Rend. Accad. Se. Bologna, N.S., II, p. 227. 

us laboriosus Rocer, 1863, ‘ Verzeich. Formicid.,’ p. 2. Datia Torre, 

Cat. Hym., VII, p. 237. Emery, 1896, Mem. Acead. Se; Bologna, (5) V, 

iy « Colobopsis vivida Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XX XVI, p. 354. 

_ Camponotus meinerti Forex, 1886, Ann. Soc. Ent. Belgique, XXX, p. 189 (8, @ ). 
Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 242. Forex, 1894, Mitth. Schweiz. Ent. 
es., IX, p. 70. Enx. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 1 (8, 9). Mayr, 

oo | Ann. Naturh. Hofmus. Wien, X, p. 151. Emery, 1896, Mem. Accad. Sc. 
Bologna, (5) V, p. 775. Fore, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 74; 

1907, ibid., XXIV, p. 16 (9). Saniscur, 1910, Ann. Soc. Ent. France, LXXVIII, 
(1909), p. 393 (8, 2). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8, @). 

| — Soc. Ent. Belgique, LIV, p. 451 (8); 1911, Rev. Zool. Afr., I, p. 
4 (8). - 

a _ Camponotus (Colobopsis) vividus Emery, 1889, Ann. Mus. Civ. Genova, XXVII, 
_? 517. 
Camponotus (Orthonotomyrmex) meinerti Santscut, 1914, Boll. Lab. Zool. Gen. 
a . Portici, VIII, p. 381 (8). Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
nary 1913, Rev. Zool. Afr., II, p. 346 (8, co); 1914, Rev. Suisse Zool., XXII, 
_ -p. 273; 1916, ibid., XXIV, p. 444 (8, @). Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. 
_ Gentr. Afr. Exp. 1910-11,’ I, p. 396 (8, 2). 

‘Type locality: Serra Leone (D. F. Morgan). 
_ _._ ‘Sewecamera: Dakar (F. Silvestri). Frencu Guinea: Los Islands (H. Brauns); 
_ Konakry (F. Silvestri). Srerra Leone: (H. Brauns); Samlia Falls, River N’Gamie 

: _ (Moequerys). Luserta: (Kieselbach); Monrovia (Duke). Gotpv Coast: Akra; 
_ Addah. Toco: Bismarckburg (Conradt). Sovrnern Nicerta: Olokemeji (PF. 
q Sage Cameroon: Mundame (Conradt); Bibundi (Tessmann). Frernxanvo 
Po: (Conradt). Spanisu Guinea: Alen (Tessmann). Frencu Conco: Loango 

ss oo Brauns); Gaboon (Bittner); Ogowe (Mocquerys); Brazzaville; Mandouga (A. 
s 4 

ae . 

'Placed by Santschi (1921) in his subgenus Myrmopelta. 
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Weiss); Fort Archambault; Fort de Possel to Fort Crampel; Mongumba (Sehubotz). 

Betotan Conco: Boma (H. Brauns); Kondué (Luja); Leopoldville (Dubois); 

Eala (R. Mayné); Mayombe (de Briey); Duma (Schubotz); Lukolela; Malela 
(Lang and Chapin). ANcota: Malange (M. Buchner). Portuguese East Arnica: 
Delagoa (Liengme); Ibo. 

41,. Var. semidepilis Wu. M. Wueewer. See p. 248 (8). 

Type locality: Medje, BetG1an Conco (Lang and Chapin). 

BetGian Conco: Leopoldville (Lang and Chapin). 

4la. Subsp. cato (Fore.). See p. 248. 
Camponotus (Orthonotomyrmex) meinerti subsp. cato Foret, 1913, Rev. Zool. 

Afr., II, p. 346 (8). 
Type locality: Sankisia, BerG1an Coneo (J. Bequaert). 
BeLaian Conco: Stanleyville; Garamba; Medje; Avakubi; Akenge; Benga- 

misa; Niangara; Thysville (Lang and Chapin). 

41b. Subsp. reginz (Foret). 
Camponotus regine Foret, 1901, Mitth. Schweiz. Ent. Ges., X, p. 307 (8); 

in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 562 (8); 1909, Ann. Soc. Ent. 
Belgique, LIII, p. 66 (8). 

Camponotus meinerti var. regine Foret, 1911, Rev. Zool. Afr., I, p. 282 (8); 
1911, Sitzb. Bayer. Akad. Wiss., p. 291 (8). 

Camponotus (Orthonotomyrmex) meinerti subsp. regine ForEL, i Rev. Poa ee 
Zool., XXI, p. 670 (8); 1913, Rev. Zool. Afr., II, p. 346 (8). 

Camponotus meinerti subsp. regine Bequazer, ibid., p. 431. 

Camponotus (Myrmentoma) meinerti subsp. reginz Foran, 1913, Ann. Soc. Ent. 

Belgique, LVII, p. 146 (8). 
Type locality: between the Cubango and Cuito Rivers, Mossamepgs (Baum 

and Van der Kellen). 
Lrser1a. Cameroon: (Conradt); Victoria (Fickendey). Brxatan Conco: 

Shinsenda (J. Bequaert); Kondué (Luja). Beneueta: (C. Wellman). SourHern 

Ruopesia: Kandahar Island, Zambesi River (G. Arnold). 

Subgenus 5. Myrmotrema Foret 
Camponotus subg. Myrmotrema Foret, 1912, Mém. Soc. Ent. Belgique, XX, p. 

91; 1914, Rev. Suisse Zool., XXII, p. 262. Emery, 1920, Rev. Zool. Afr., VIII, 2, 

p. 245. 
Subgenotype: Camponotus foraminosus Forel, 1879. 
42. Camponotus (Myrmotrema) aurofasciatus Santscui, 1915, Ann. Soe. 

Ent. France, LXXXIV, pp. 267 and 276 (8); 1920, ‘Etudes Maladies Parasites 
Cacaoyer S. Thomé,’ p. 4 (8). 

Type locality: San Tuomé. 
43. Camponotus (Myrmotrema) bayeri Foret, 1914, Rev. Suisse Zool., 

XXII, p. 270. Sanrscu, 1915, Ann. Soc. Ent. France, LXXXIV, p. 271. Emery, 

1920, Rev. Zool. Afr., VIII, 2, p. 258. See p. 252. 
Camponotus bayeri Fore, 1913, Ann. Soc. Ent. Belgique, LVII, p. 356 (8). 
Type locality: Karemi, BeLaian Conco (Bayer). 

Beiaian Conco: Faradje (Lang and Chapin). 
44. Camponotus (Myrmotrema) bituberculatus Erxn. Anpré. Foret, 

1914, Rev. Suisse Zool., XXII, p. 270. Santscut, 1914, Boll. Lab. Zool. Gen. Agrar. 
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VIII, p. 381 (8); 1915, Ann. Soc, Ent. France, LXXXIV, p. 271. Emery, 

Tt eitis Kituberculatxe Ean. Anpré, 1889, Rev. d’Ent. Caen, VIII, p. 271 
1890, ibid., IX, p. 311 (¢). Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 223. 

RY, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 775. 
Nype locality: Dakar, Senecamsia (Mocquerys). 

Leone: (Mocquerys). Frencu Guinea: Kakoulima (F. Silvestri). 
45. Camponotus (Myrmotrema) bottegoi Emery. Sanrscut, 1914, ‘Voy. 

1 et Jeannel Afr. Orient., Formicide,’ p. 136 (8, 9); 1915, Ann. Soc. Ent. 
ce, LXXXIV, p. 270. Eaeny, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
Camponotus bottegoi Emery, 1895, Ann. Mus. Civ. Genova, XXXV, p. 181 (8, 9); 

, Mem. Accad. Se. Bologna, (5) V, p. 775. 
Camponotus (Myrmoturba) bottegoi Forx, 1914, Rev. Suisse Zool., XXII, p. 267. 
Type locality: Lower Ganana, Soma.itanp (V. Bottego). 
oat nes Boran Galla, Middle Ganale (V. Bottego). Soma tianp: Obbia 

i). BriTIsH East AFRICA: Taveta; Voi (Alluaud and Jeannel). 

. asin: iiiiien, River (C. Alluaud). 
46. Camponotus (Myrmotrema) carbo Emery. Foret, 1914, Rev. Suisse 

" Zool., XXII, p. 270. Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, p. 271. 
_ Eenry, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
«Camponotus carbo Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 364, fig. (8). 

Datura Torre, 1893, ‘Cat. Hym.,’ VII, p. 223. Emery, 1896, Mem. Accad. Sc. 
Bologna, (5) V, p. 775; 1898, Rend. Accad. Sc. Bologna, N. S8., II, p. 227. 
Type locality: Sciotel, Errrrea (Beccari). 

46,. Var. occidentalis Mayr, 1902, Verh. Zool. Bot. Ges. Wien, LII, p. 300 
(8, 2)» Sanrscnt, 1915, Ann. Soc. Ent. France, LXXXIV, p. 271. 

Type locality: Akra, Gotp Coast (R. Buchholz). 
46a. Subsp. honorus Foret, 1910, Zool. Jahrb. Abt. Syst., XXTX, p. 268 (8). 

; Camponotus (Myrmotrema) foraminosus subsp. honorus Sawrecut, 1915, Ann. 

- Soe. Ent. France, LXXXIV, p. 268. 
Type locality: Western Anyssinia (Ig). 
46b. Subsp. osiris Fore, 1911, Rev. Zool. Afr., I, p. 281 (8). 
Camponotus (Myrmotrema) olivieri subsp. osiris Santscut, 1915, Ann. Soc. Ent. 

France, LXXXIV, p. 270. 
‘Type locality: Congo da Lemba, Briatan Conco (R. Mayné). 

__-- 46e. Subsp. puberulus Emery, 1897, Ann. Mus. Civ. Genova, XXXVIII, 
_ p. 604 (8); 1898, Rend. Accad. Sc. Bologna, N. 8., II, p. 227. Foren, 1910, Zool. 

_ Jahrb. Abt. Syst., XXIX, p. 268 (8); 1911, Rev. Zool. Afr., I, p. 280; 1913, ibid., II, 
a ‘p. 341 (8). Santscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 

136 (8). 
= Camponotus carbo var. puberula Emery, 1901, Bull. Soc. Ent. Italiana, XXXII, 

a p. 63. 
Camponotus (Myrmotrema) puberulus Santscui, 1915, Ann. Soc. Ent. France, 

_ LXXXIV, pp. 271 and 278 (8). 
Type locality: Coromma, Anyssrn1a (Ruspoli). 
Betaian Conco: Congo da Lemba (R. Mayné); Kwesi to Kilo (Bayer). 

_ Ueanpva: Unyoro Province, near Lake Albert (C. Alluaud). Wesrern Apyssinta: 
 (Iig). Enrrrea: Keren, between Saganeiti and Adi Ugri (Mancini and Ruggeri). 
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47. Camponotus (Myrmotrema) compressiscapus Eryn. Anopré. 

Santscui, 1915, Ann. Soc. Ent. France, LXX XIV, p. 271. Emery, 1920, Rev. Zool. 
Afr., VIII, 2, p. 258. 

Camponotus compressiscapus Ern. ANpr&, 1889, Rev. d’Ent. Caen, VIII, p. 
218 (8); 1890, ibid., IX, p. 312 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 225. 
Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 775. 

Camponotus (Myrmosericus) compressiscapus Fore, 1914, Rev. Suisse Zool., 
XXII, p. 268. 

Type locality: Sterra Leone (Mocquerys). 

48. Camponotus (Myrmotrema) confluens Fore... Emery, 1920, Rev. 
Zool. Afr., VIII, 2, p. 258. 

Cammponabis (Myrmamblys) confluens Forex, 1913, Rev. Zool. Afr., I, P. 342 
(8); 1914, Rev. Suisse Zool., XXII, p. 271. 

Camponotus confluens Bequazer, 1913, Rev. Zool. Afr., II, p. 431. 

Type locality: Welgelegen, Betatan Conco (J. Bequaert). 
Bevoran Conco : Sankisia (J. Bequaert). 

48,. Var. bequaerti Foret, 1913, Rev. Zool. Afr., II, p. 343 (8, 9). Br- 
Quaert, ibid., p. 431. 

Type locality: Sankisia, BeLG1an Conco (J. Bequaert). 

48,. Var. trematogaster Sanrscur, 1915, Ann. Soc. Ent. France, LXXXIV, 
p. 266 (9). 

Type locality: Lake Nyanza, Katanga, BeLa1an Conao (Gérard). 

49. Camponotus (Myrmotrema) crucheti Sanrscui, 1915, Ann. Soc. Ent. 
France, LXXXIV, p. 271. 

Camponotus perrisii subsp. crucheti Santscut, 1911, Rev. Zool. Afr., I, p. 215 

9, a7 
Type locality: Cucala, Bencuewa (J. Cruchet). 

50. Camponotus (Myrmotrema) diplopunctatus Emery, 1915, Boll. 
Lab. Zool. Gen. Agrar. Portici, X, p. 22, fig. 12 (8, 9). Emery, 1920, Rev. Zool. 
Afr., VIII, 2, p. 258. 

Type locality: Nefasit, Errrrea (F, Silvestri). 

Erirrea: Mayabal (F. Silvestri). : 
51. Camponotus (Myrmotrema) foraminosus Foret, 1914, Rev. Suisse 

Zool., XXII, p. 270; 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 350; 1916, Rev. 
Suisse Zool., XXIV, p. 443 (8, 2). Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 
pp. 268 and 272. Emery, 1920, Rev, Zool. Afr., VIII, 2, p. 258. See pp. 249 and 1050. 

Camponotus niveosetosus Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 364 (8, 
2 ) (nec Mayr). Macrertt, 1884, ibid., XXI, p. 537; 1884, Bull. Soc. Ent. Italiana, 
XV, (1883), p. 244 (8, 9) (nec Mayr). 

Camponotus foraminosus Foret, 1879, Bull. Soc. Vaudoise Se. Nat., (2) XVI, 
p. 87 (8); 1886, Ann. Soc. Ent. Belgique, XXX, p. 174 (8). Emery, 1886, Bull. 
Soc. Ent. Italiana, XVIII, p. 358. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 231. 
Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. Santscut, 1910, Ann. Soc. 
Ent. France, LX XVIII, (1909), p. 393 (8). H. Konx, 1909, Natur u. Offenbarung, 
LV, p. 102. Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8, 9). Forex, 1911, 
Sitzb. Bayer. Akad. Wiss., p. 291 (8); 1913, Rev. Suisse Zool., XXI, p. 671 (8). 

Type locality: Cape Verde, SENEGAMBIA. 

th i 
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ee: Old Calabar (Bates). Cameroon: (Conradt). Frencu 

» (A. Weiss). Betcian Conco: Kimpoko (Biittner); St. Gabriel 

‘aradje; E avakubi: Stanleyville; Bengamisa (Lang and Chapin). ANGLo- 
aan: Sebderat (Magretti). Enrrrea: Keren (Beccari); Kor Lebka 
). Care Province: Cape of Good Hope (L. Péringuey). 
'Subsp. auropubens Foret, 1894, Mitth. Séhweiz. Ent. Ges., IX, p. 67 

mY, 1895, Ann. Mus. Civ. Genova, XXXV, p. 182 (8); 1896, ibid., XX XVII, 
8); 1896, Mem. Accad. Se. Bologna, (5) V, p. 774; 1897, Ann. Mus. Civ. 

r S SexXvIn, p. 604 (8, 2). Foret, in Voeltekow, 1907, ‘Reise in Ost- 
oP. Santscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, p. 41 (8). 

npor motus grandidieri subsp. auropubens Mayr, 1895, Ann. Naturh. Hofmus. 
X, p. 150 (8). 

yonotus (Myrmotrema) auropubens Santscut, 1915, Ann. Soc. Ent. France, 
x 1 Vv, , 272, and 275. 

P 2 Delagoa Bay, Porrucurse East AFRICA 7 Pan 
LIL. :_Magala Re Umberto (Ruspoli); Lugh; Leger Canale, <¥. Botte- 

Sumter Hill (1. Tragirdh). Betean Conao: Stanleyville (Lang ond 

es nal (M yrmotrema) surepdions var. absolon Sanrscut, 1915, Ann. Soc. 
ay olde pp. 267 and 274 (8, 9). 
‘Type locality: Narva (1. TragArdh). 

Sila; Var. argentopubens Foret, 1909, Ann. Soc. Ent. Ficisieee, LALI, p. 
6 (9). 
4 ‘Camponotus (Myrmotrema) auropubens subsp. argentopubens Sanrscut, 1915, 
Es _ Ann. Soe. Ent. France, LXXXIV, p. 268. 
‘Type locality: Benevea (C. Wellman). 
Slay. Var. jacob (Santscut). 

Camponotus (Myrmotrema) auropubens var. jacob Santscut, 1915, Ann. Soc. Ent. 
_ France, LXXXIV, pp. 267 and 275 (8). 
____ Type locality: Pongué Valley, Guengera, Mozampique (G. Vasse). 
_ Ruopesta: Bulawayo (G. Arnold). 
5b. Subsp. benguelensis Sanrscut, 1911, Rev. Zool. Afr., I, p. 213 (8, 9, 
; 1915, Ann. Soc, Ent. France, LXXXIV, p. 269. 

_ Type locality: Cucala, Benovueva (J. Cruchet). 
Sle. Subsp. chrysogaster Emery, 1895, Ann. Mus. Civ. Genova, XXXYV, p. 

: (8); 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774; 1897, Ann. Mus. Civ. Genova, 

XXXVIII, p. 604. Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 31; in Voeltzkow, 

1907, ‘Reise in Ostafrika,’ II, p.90 (9, @). Mayr, in Sjéstedt, 1907, ‘Exped. Kili- 
meee sere, ote, 11,8, p. 21 (9). Sanwrscnt, 1914, ‘Voy. Alluaud et Jeannel Afr. 

,’ p. 136 (8); 1915, Ann. Soc. Ent. France, LX XXIV, p. 268. 
chrysogaster Emery, 1899, Ann. Mus. Civ, Genova, XXXIX, p. 

’ 

501 (9). 
4 Type locality: Arussi Galla, Ganale Gudda, Apyssinia (V. Bottego). 

___ Apyssinta: Buditu to Dimé (V. Bottego). SomatiLanp: Magala Re Umberto 
(Ruspoli), Brrrisn East Arnica: Blue Post Hotel, Kikuyu, 1520 m. (Alluaud and 
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Jeannel); Fundu Island, W. Pemba (Voeltzkow). German East Arrica: New 
Moschi, Mt. Kilimanjaro, 800 m. (Alluaud and Jeannel); Kibonoto, Kilimanjaro; 
Ngare-na-Nyuki, Meru (Sjéstedt); Mto-ya-Kifaru (Katona). UGanpa: region of 

Lake Albert, southern Unyoro (C. Alluaud). 
5leq. Var. annobonensis Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 

pp. 268 and 277 (8). 
Camponotus (Myrmotrema) foraminosus var. annobonensis SANTSCHI, 1920, 

‘Etudes Maladies Parasites Cacaoyer 8. Thomé,’ X, p. 4. 
Camponotus (Myrmotrema) ane var. insularis Srrrz, 1916, ‘Ergebn. Zweit. 

Deutsch. Zentr. Afr. Exp. (1910-11),’ I, p. 399, fig. 12 (8, 9, o). 
Type locality: ANNoson (Reichensperger; Schultze). 

5ld. Subsp. cuitensis Foret, 1901, Mitth. Schweiz. Ent. Ges., x, ba 309 
(8); in Baum, 1903, ‘Kunene-Sambesi Expedition,’ p. 563 (8). 

Camponotus (Myrmotrema) robbechii subsp. troglodytes var. cuitensis Sawrscat, 
1915, Ann. Soc. Ent. France, LX XXIV, p. 271. 

Type locality: Between the Cubango and Cuito Rivers, Mossamepes (Baum and 
Van der Kellen). A 

5le. Subsp. delagoensis Forer, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 68 — 
(8). Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 774. ; 

Camponotus (Myrmotrema) olivieri var. delagoensis Santscut, 1915, Ann. Soc. 
Ent. France, LX XXIV, p. 270. 

Type locality: Delagoa Bay, Portueuese East Arrica (P. Berthoud; 
Liengme). 2 

51f. Subsp. flavus Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr, Exp. : 
1910-11,’ I, p. 397, fig. 11 (8). 

Type locality: Fort Crampel, Frencu Conco (Schubotz). 
5lg. Subsp. hereticus Sanrscui, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, i 

VIII, p. 382 (8). See p. 250. . 
Camponotus (Myrmotrema) hzxreticus Santscut, 1915, Ann. Soe. Ent. vol sae q 

LXXXIV, p. 269. 7 
Type locality: Olokemeji, SourHerRN Nicerta (F. Silvestri). 
Gotp Coast: Aburi (F. Silvestri). Brxetan Conco: Lukolela (Lang and — 

Chapin). - 
51h. Subsp. lemma Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 176 (8, — 

9). Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 774. H. STaDELMANN, © 

1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., p. 36. Foret, 1913, Ann. Soc. Ent. Belgique, 
LVII, p. 357 (8). q 

Camponotus lemma Datua Torre, 1893, ‘Cat. Hym.,’ VII, p. 238. ; 
Camponotus (Myrmotrema) olivieri var. lemma Santscui, 1915, Ann. Soc. Ent. — 

‘France, LXXXIV, p. 270. 2 
Type locality: Malange, ANcota (M. Buchner). 4 

Betotan Conco: Lukula (Daniel); Banza Masola; Mondombe; Ganda Sundi; 
Congo da Lemba (R. Mayné). Zanzrpar: (Hildebrandt). :. 

5lh;. Var. infelix Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 254 (8). 
Camponotus (Myrmotrema) olivieri subsp. infeliz SANTSCHI, 1915, Ann. Soe. “a 

France, LX XXIV, p. 270. 
Type locality: Durban, Nata (G. Arnold). 
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3 la Riwece Bastions, 1914, Boll. Lab. Zool. Gen. Agrar. Portici, 
p. 381 (8). 

(Myrmotrema) orthodorus Santscut, 1915, Ann. Soc. Ent. France, 

lyp lscality Kindia, Frencu Gurnea (F. Silvestri). 
51j. Subsp. ruspolii Forex, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 349 (8). 
(ERY, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. Foret, 1914, Rev. Suisse 
XXII, p. 270. See p. 1050. 

- n ruspolit Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 250. 

mi oes 1 (Myrmotrema) grandidieri subsp. ruspolii Santscut, 1915, Ann. Soc. 

— Campone (Myrmotrema) ruspolit Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
* essen SomauiLanp (C. Keller). 

‘-ly;. Var. rollei Foret, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 270 (8); 
; 1913, Rev. Zool. Afr., II, p. 341 (8). Bequaert, ibid., p. 430. 
Camponotus iMermeirenn) grandidieri subsp. api var. rollei SANTSCHI, 

“dl 1915, Ann Soe. Ent. France, LXXXIV, p. 269. 
Type locality: Zoutpansberg, 800 m., northern TraNsvaat (Rolle). 

____ Beteran Conco: Sankisia (J. Bequaert). 
_--—s*:«§2. ~ Camponotus (Myrmotrema) galla Foret. Santscut, 1915, Ann. Soc. 
‘ Ent. France, LXXXIV, p. 267. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
_—s Camponotus galla Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 68 (8). Eery, 

1896, Mem. Accad. Se. Bologna, (5) V, p. 775; 1897, Ann. Mus. Civ. Genova, 
XXXVIII, p. 604; 1899, ibid., XXXIX, p. 501 (9). Mayr, in Jagerskidld, 1903, 

*Exped., IX, Formicid.,’ p. 11; 1907, Sitzb. Ak. Wiss. Wien, math. naturw. K1., 
CXVI, Abt. 1, p. 389. Forex, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVII, p. 

372. 
4 etl oreminorne subsp. latinotus Forex, 1907, Rev. d’Ent. Caen, XXVI, 

_ —p. 144 (8) 
Camponotus erinaceus subsp. galla Fore, 1910, Zool. Jahrb. Abt. Syst., XXIX, 

_ p. 271. Karawatew, 1911, Rev. Russe Ent., XI, p. 12 (8). Enery, 1915, Boll. 
Lab. Zool. Gen. Agrar. Portici, X, p. 4 (8). 

Camponotus (Orthonotomyrmex) galla Forer, 1914, Rev. Suisse Zool., XXII, 

- ~p. 278. 
ss" Type locality: Sournern Apyssrnta (Iig). 

Errrrea: Nefasit (K. Escherich); Mayabal (F. Silvestri). Apysstn1a: Hauacio 

(Ruspoli); Upper Aouache-Endessa (de Rothschild); Bass Narok (V. Bottego). 
_ Awero-Eeyrtian Supan: Kaka, White Nile (I. Triigirdh); Renk (F. Werner); 
_ Khartum; Port Sudan (Karawaiew). Britisa East Arnica: Lake Rudolf (de 

Rothschild). 
53. Camponotus (Myrmotrema) grandidieri Foret, 1914, Rev. Suisse 

Zool., XXII, p. 270. Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, pp. 268 and 
272. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. See p. 1050. 
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Camponotus grandidieri Forer, 1886, Ann. Soc. Ent. Belgique, XXX, C. R., 
p. ciii (8). Dusranr, 1892, ‘A Naturalist in the Transvaal,’ p. 211. Forex, 1894, 
Mitth. Schweiz. Ent. Ges., IX, p. 70. Mayr, 1895, Ann. Naturh. Hofmus. Wien, 
X, p. 150. Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p.775. Mayr, in Sjéstedt, 
1907, ‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 21. 

Camponotus foraminosus subsp. grandidieri Foret, in Voeltzkow, 1907, ‘Reise 
in Ostafrika,’ II, p. 89 (8, 9, o&); 1913, Ann. Soc. Ent. Belgique, LVIL, p. 145 
(8, o@). 

Camponotus Joraminosus var. grandidieri (?) Mayr, 1893, Jahrb. Hamburg. 
Wiss. Anst., X, 2, p. 195 (8). H. Srape mann, 1898, ‘Deutsch-Ost-Afrika,’ IV, 
Hym., p. 37. 

German East Arnica: Ngare na Nyuki, Meru (Sjéstedt). Brrrmsa East 
Arrica: Fundu Island, W. Pemba (Voeltzkow). Ruopgsia: Bulawayo (G. Arnold). 
Portucugse East Arnica: Quilimane (Stuhlmann); Mozambique Island (H. 
Brauns); Delagoa (Liengme). TraNnsvaa: Pretoria (Distant). 

53,. Var. atrabilis Sanrscui, 1915, Ann. Soc. Ent. France, LXXXIV, pp. 269 
and 273 (8). See p. 1051. 

MozamBique: Gorongoza (G. Vasse). 

53a. Subsp. mendax (Emery) Santscui, 1915, Ann. Soc. Ent. France, 
LXXXIV, pp. 269 and 274 (8). 

Camponotus foraminosus subsp. mendax Emery, 1895, Ann. Soc. Ent. France, 
LXIV, p. 54 (8); 1896, Mem. Accad. Se. Bologna, (5) V, p. 774. Foret, in Schultze, 
1910, ‘ Forschungsreise in Siidafrika,’ IV, p. 30 (8, 9 ). 

Type locality: Hamman’s Kraal, Transvaau (E. Simon). 

NataL. Cape Province: (Krebs). BrEcHuANALAND: Khakhea to Kang (L. 
Schultze). German Souruwest Arrica: (Liibbert). 

54. Camponotus (Myrmotrema) ilgi Fore:, 1914, Rev. Suisse Zool., 
XXII, p. 270. Sanrscui, 1915, Ann. Soc. Ent. France, LXXXIV, p. 270. Emery, 
1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Camponotus ilgii Fore., 1894, Mitth. Schweiz. Ent. Ges., IX, p. 64 (8). Emery, 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 775. Sanrscui, 1913, Ann. Soc. Ent. 
Belgique, LVI, p. 314 (8). 

Type locality: SourHerN Apysstn1a (Ig). 
SeneGcamsia: St. Louis (Claveau). 
55. Camponotus (Myrmotrema) micipsa Wu. M. Wureter. See p. 252 

(8). 
Type locality: Between Leopoldville and Yumbi, Beraian Coneo (Lang and 

Chapin). 

56. Camponotus (Myrmotrema) olivieri (ForeL) Sanrscut, 1915, Ann. Soc. 
Ent. France, LXXXIV, pp. 270 and 272. Emery, 1920, Rev. Zool. Afr., VIII, 2, 
p. 258. 

Camponotus foraminosus subsp. olivieri Foret, 1886, Ann. Soc. Ent. Belgique, 
XXX, p. 175 (8, 2). Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 150. Emery, 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. Santscu1, 1910, Ann. Soc. Ent. 
France, LX XVIII, (1909), p. 393. Forex, 1913, Ann. Soe. Ent. Belgique, LVII, p. 
356 (8). 

Camponotus olivieri Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 246. 
Type locality: Malange, ANcota (M. Buchner). 
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_ Gorp Coast: Akra. Frenca Conco: Gaboon (H. Brauns); Brazzaville (A. 

‘ i , Weiss). Beta1an Conco: Congo da Lemba (R. Mayné). 
_ 56;. Var. sorptus (Foret) Santrscut, 1915, Ann. Soc. Ent. France, LXXXIV, 

p20. See p. 252. 
es Camponotus foraminosus subsp. delagoensis var. sorpta Forex, 1909, Ann. Soc. 

a ‘Ent. Belgique, Lill, p. 62 (8, 9, @). 
Type locality: Lower Conco, in stomach of Manis temmincki (Solon). 
on : _ Bexeran Conco: Kwamouth; Leopoldville; Lukolela; Stanleyville (Lang and 

“oO 56s. Var tenuipilis (Emery) Santscu1, 1915, Ann. Soc. Ent. France, 
___ LXXXIV, p. 270. 

Camponotus foraminosus subsp. poner ret tenuipilis Emery, 1895, Ann. Soe. 
a Bee Feee, LXIV, p. 54 (8). 

grea Pretoria, TRANSVAAL (E. Simon). 
ee 56a. Subsp. concordia Santscu1, 1915, Ann. Soc. Ent. France, LX XXIV, pp 

ee 269 and 272 (8). 
‘Type locality: Cucala, Benaveva (J. Cruchet). 

56b. Subsp. tauricollis (Fore.) Santscui, 1915, Ann. Soc. Ent. France, 

_ _LXXXIV, p. 270. 
foraminosus subsp. tauricollis Forer, 1894, Mitth. Schweiz. Ent. 

Ges., IX, p. 68 (8). Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. 
Type locality: Delagoa Bay, Porrucuese East Arnica (Liengme). 
56b,. Var. pax Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, pp. 270 and 

273 (8). 
Type locality: Cameroon. 

57. Camponotus (Myrmotrema) perrisi Foret, 1914, Rev. Suisse Zool., 
XXII, p. 270. Sanrscut, 1915, Ann. Soc. Ent. France, LX XXIV, p. 272. Emery, 
1920, Rey. Zool. Afr., VIII, 2, p. 258. 

; Camponotus foraminosus subsp. perrisii Foret, 1886, Ann. Soc. Ent. Belgique, 
XXX, p. 177 (8, 2). H. Srape mann, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym.., p. 36. 

Camponotus perrisii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 247. 
Camponotus perrisi Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 775. 
Camponotus foraminosus subsp. perrini Sanrscui, 1910, Ann. Soc. Ent. France, 

LXXVIII, (1909), p. 393 (8). 
Type locality: Malange, ANcouia (M. Buchner). 

Frencu Conco: (A. Weiss). Bririsu East Arnica: Kitui (Hildebrandt). 

57,. Var. densipunctatus Srirz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. 
Exp. 1910-11,’ I, p. 399 (8, <). 

Type locality: Duma, Beta1an Conco (Schubotz). 
Frencu Conoco: Fort Crampel; Fort de Possel to Fort Crampel (Schubotz). 
57a. Subsp. jucundus Sanrscut, 1911, Rev. Zool. Afr., I, p. 216 (8); 1913, 

Ann. Soc. Ent. Belgique, LVII, p. 314; 1915, Ann. Soc. Ent. France, LXXXIV, 
p. 272. See p. 251. 

Camponotus (Myrmotrema) perrisii subsp. iucundus Strrz, 1916, ‘Ergebn. Zweit. 
Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 399 (8). 

Type locality: Brazzaville, Frencu Conco (A. Weiss). 
Frencu Conoco: Mandouga (A. Weiss). Bevatan Conco: Ubangi; Banzy- 

ville (Augustin); Garamba; Faradje; Niangara; Kwamouth (Lang and Chapin); 
Kimuenza (Schultze). 
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57a. Var. grandior (Foret) Santscat, 1915, Ann. Soc. Ent. France, LXXXIV, 
p. 272. See p. 252. 

Camponotus (Myrmotrema) foraminosus subsp. perrisii var. rome Foret, } 
1913, Rev. Zool. Afr., II, p. 342 (8). 

Camponotus fetemnineuia subsp. perrisii var. grandis BEQuaERT, 1913, ibid., II, 
p. 431. 

Type locality: Welgelegen, Betcian Conao (J. Bequaert). 

Betaian Conco: Yakuluku; Garamba (Lang and Chapin). 

57b. Subsp. nigeriensis Sanrscur, 1915, Ann. Soc. Ent. Franee, LXXXIV, 
pp. 272 and 277 (8, 9, o). 

Camponotus (Myrmotrema) bayeri subsp. nigeriensis SANTSCHI, 1914, Boll. Lab. 
Zool. Gen. Agrar. Portici, VIII, p. 383 (8). 

Type locality: Ibadan, SourneRN Nicerta (F. Silvestri). 

SourHern Nicerta: Lagos (F. Silvestri). Breraran ConcGo: Kitempuka; 
Kataki (Gérard). 

58. Camponotus (Myrmotrema) postoculatus Foret, 1914, aes bd 
Vaudoise Se. Nat., (5) L, p. 254 (8). 

Type locality: Durban, Natau (G. Arnold). 

59. Camponotus (Myrmotrema) rhamses Sanrscui, 1915, ph Soe. ‘Ent. 
France, LX XXIV, pp. 268 and 275 (8). 

Type lecality: Lake No, Upper Eayprt (Reichensperger). 

60. Camponotus (Myrmotrema) robecchii Emery, 1920, Rev. Zool. Afr., 
VIII, 2, p. 258. 

Camponotus robecchii Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 120, 
fig. (8). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 250. Emery, 1896, Mem. Accad. 
Se. Bologna, (V) 5, p. 774; 1901, Bull. Soc. Ent. Italiana, XX XIII, p. 63 (9 ). 

Camponolus foraminosus subsp. robecchii Foret, in Voeltzkow, 1907, ‘Reise in 
Ostafrika,’ IT, p. 90 (8). 

Camponotus (Myrmotrema) foraminosus subsp. robeccii Fore, 1914, Rev. Suisse . 
Zool., XXII, p. 270: 

Tabnondiita (Myrmotrema) robbechii Santsci1, 1915, Ann. Soc. Ent. France, 
LXXXIV, pp. 271 and 272. 

Type locality: Obbia, SomaLiLanp (Bricchetti-Robecchi). 

Britisu East Arrica: Chake-Chake, Pemba (Voeltzkow). Erirrea: Massaua 

(Belli). 
61. Camponotus (Myrmotrema) troglodytes Fore., 1914, Rev. Suisse 

Zool., XXII, p. 270; 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 254 (8). Santscut, 
1914, Med. Géteborgs Mus. Zool. Afd., ITI, p. 40 (8); 1914, ‘Voy. Alluaud et Jeannel 

Afr. Orient., Formicide,’ p. 137 (8). Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Camponotus troglodytes Forex, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 69 (8). 
Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 775. Foret, 1904, Ann. Mus. 
Zool. Ac. Se. St. Pétersbourg, VIII, (1903), p. 377 (2); in Schultze, 1910, ‘For- 
schungsreise in Siidafrika,’ IV, p. 29 (9 ). 

Camponotus (Myrmotrema) robbechii subsp. troglodytes Santscnt, 1915, Ann. Soe. 
Ent. France, LXXXIV, p. 271. 

Type locality: Delagea Bay, Portuguese East Arrica (Liengme). : 
German Soutuwest Arrica: (Liibbert). BecHuaNaALanp: Khakhea to Kang — 

(L, Schultze); Grootfontein (v. Erffer). TransvaaL: Lydenburg (Wilms). Carpe 
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* : Cape Town (Wilms). ZutuLanp: Dukudu (I. Triigirdh). Narav: 

: ‘Durban G. Arnold). British East Arrica: Ramisi River (Alluaud and Jeannel). 

_ ABYSSINIA: Southern Danakil; Harar (Kachovskij). 
‘ ones Var. abyssinicus Santscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 314 re ( 9 . 

Camponotus (Myrmotrema) robbechii subsp. troglodytes var. abyssinica SANTSCHI, 
a. Ent. France, LXXXIV, p. 271. 

= eeee oe Diré Daua, Apysstnta (J. Roger). 
 61,. Var. rhodesianus Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 145 

es oe iet ae (Myrmotrema) robbechii subsp. rhodesiana Santscut, 1915, Ann. 

Soe. Ent. France, LXXXTIV, p. 271. 
___- Type locality: Redbank, Sournern Ruopesta (G. Arnold). 

_ Sournern Ruopesia: Sebakwe (G. Arnold). 

Subgenus 6. Myrmopiromis WHEELER 

ss Camponotus subg. Myrmopiromis Wueeter, 1921, Psyche, XXVIII, p. 17. 
_~—~——C Pamponotus subg. Myrmepomis Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 245 
(not of Forel, 1912). 

_--‘Subgenotype: Formica fulvopilosa De Geer, 1778. 
- 62. Camponotus (Myrmopiromis) conradti Foret. 

_ Camponotus (Camponotus) conradti Forex, 1914, Bull. Soc. Vaudoise Sc. Nat., 

= (5) L, p. 256 (8). 
4 Camponotus (Myrmopomis) conradti Emery, 1920, Rev. Zool. Afr., VIII, 2, 

p. 258. 
Type locality: Cameroon (Conradt). 

_ 63. Camponotus (Myrmopiromis) fulvopilosus (De Geer). 
Formica fulvopilosa DeGeer, 1778, ‘Mém. Hist. Ins.,’ VII, p. 613, PL. xv, figs. 

13, 14. Gérze, in DeGeer, 1783, “Abh. Gesch. Insekt.,’ VII, p. 218 (8), Pl 
XLy, figs. 13,14. Rerzivus, 1783, ‘Gen. et Spec. Insect.,’ p. 75. Lerevetrer, 1836, 
‘Hist. Nat. Ins. Hym.,’ I, p. 213. F. Svrra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 32. 

Formica pilosa Ovtvier, 1791, ‘Encyel. Méthod. Insect.,’ VI, p. 498. 

Formica rufiventris F apricius, 1804, ‘Syst. Piez.,’ p. 409 (8). 
Camponotus fulvopilosus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 668 

_ (8); 1863, ibid., XIII, p. 399. Rocer, 1863, ‘Verzeich, Formicid.,’ p. 2. Mayr, 
1865, ‘Reise Novara, Zool.,’ II, Formicidw, p. 36. Foret, 1879, Bull. Soc. Vaudoise 
Se. Nat., (2) XVI, p. 108 (8); 1886, Ann. Soc. Ent. Belgique, XXX, p. 192 (8). 

Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 356 (8). Datta Torre, 1893, 
‘Cat. Hym.,’ VII, p. 232. Emery, 1895, Ann. Soc, Ent, France, LXIV, p. 54. Mayr, 
1895, Ann. Naturh. Hofmus. Wien, X, p. 150. Emery, 1896, Mem. Accad. Se. 

Bologna, (5) V, p. 774; 1900, Bull. Soc. Ent. Italiana, XXXII, p. 117, fig. 12 (8). 
Brxeuam, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 63 (8). Drxey and Lonostarr, 
1907, Trans. Ent. Soc. London, pp. 349 and 363. Foret, in Schultze, 1910, ‘ For- 

schungsreise in Sidafrika,’ IV, p. 25 (8, a). 
Camponotus (Myrmepomis) fulvopilosus Foret, 1914, Rev. Suisse Zool., XXXII, 

p. 273. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
Type locality: Cape of Good Hope. 
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Carr Province: Kimberley (E. Simon); Tulbagh. BasuToLanp: Lessouto (P. 

Berthoud). German Sournwesi Arrica: (Libbert); Okahandja (Casper; Peters); 
Grootfontein (v. Erffer); Windhoek (Kunze and L, Schultze); Bethanien (Schenck); 
Salem (L. Schultze). Porruauese Conco: Chinchoxo (Falkenstein). BenGuELa. 

Ruopesi: Victoria Falls; Tsessebe Station (Dixey and Longstaff). 
63;. Var. detritoides Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 

IV, p. 25 (8). 
Type locality: Glatkop, Little Namaland, Carg Province (L. Schultze). 

63,. Var. flavopilosus Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 54 (8); 
1896, Mem. Accad. Sc. Bologna, (5) V, p.774. Foret, in Schultze, 1910, ‘Forschungs- 
reise in Siidafrika,’ IV, p. 25 (8, o); 1911, Sitzb. Bayer. Akad. Wiss., p. 291 (8). 
Emery, 1912, Annuar. Mus. Zool. Univ. Napoli, N. 8., III, No. 26, p. 2 (8). 

Type locality: De Aar, Care Province (E. Simon). 
German Souruwest Arrica: (G. v. Bayern); Salem; Kubub (L. Schultze). 

Care Province: Namaland (L. Péringuey). BrcuvuaNnaLanp: Kooa (L. Schultze). 
Be.aian Conoco: Luapula River. 

63a. Subsp. brevisetosus Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 
afrika,’ IV, p. 25 (8, @). 

Type locality: Natax (Haviland). 

Care Province: Cape Town (Wilms). 

63b. Subsp. detritus (Emery) Foret, in Schultze, 1910, ‘Forschungsreise in 

Siidafrika,’ IV, p. 26 (8). 
Camponotus detritus Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 357 (8). 

Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 228. Emery, 1896, Mem. Acead. Se. 
Bologna, (5) V, p. 774. 

Camponotus (Myrmepomis) detritus Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
Type locality: Damaraland, German Sourawest AFRIca. 
German Souruwest Arrica: Rooibank near the Walfish Bay (L. Schultze). 
63c. Subsp. storeatus Foret, in Schultze, 1910, ‘Forschungsreise in Siid- 

afrika,’ IV, p. 26 (8). 
Type locality: Willowmore, Care Province (H. Brauns). 
64. Camponotus (Myrmopiromis) maynei Foret. 

Camponotus (Orthonotomyrmex) maynei Fore, 1916, Rev. Suisse Zool., XXIV, 

p. 445 (8, ?). 
Camponotus (Myrmepomis) maynei Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Type locality: Betai1an Conco (R. Mayné). 
65. Camponotus (Myrmopiromis) niveosetosus Mayr. See p. 1052. 

Camponotus niveosetosus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XI, p. 665 

(8); 1863, ibid., XIII, p. 400. Roger, 1863, ‘Verzeich. Formicid.,’ p. 2. Mayr,. 
1865, ‘Reise Novara, Zool.,’ II, Formicide, p. 35 (8, 9), Pl. 1, fig. 3; 1866, Verh. 
Zool. Bot. Ges. Wien, XVI, p. 885 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 
245. Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 55; 1896, Mem. Accad. Se. 

Bologna, (5) V, p. 775. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 89 

(8); in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, p. 30 (8). 
Camponotus (Myrmoturba) niveosetosus Fore., 1914, Rev. Suisse Zool., XXII, 

p. 267. 

Camponotus (Myrmepomis) niveosetosus Emery, 1920, Rev. Zool. Afr., pha 2; 
p. 258. 
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Type locality: Cape of Good Hope (Novara Expedition). 

Care Province: Cape Town (E. Simon). Berecuuanatanp: Lehututu (L. 
___-‘ Schultze). Geran Sovrawest Arrica: (L. Schultze). Brrrish East Arrica: 

Fundu Island, W. Pemba (Voeltzkow). 
65a. Subsp. irredux Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 

__ IV, p.30(8); 1910, Ann. Soc. Ent. Belgique, LIV, p. 451. 
(Myrmoturba) niveosetosus var. irredux Santscut, 1914, Med. Géte- 

_ borgs Mus. Zool. Afd., III, p. 41 (8). 
Type locality: Natat (R. C. Wroughton). 
Nartat: (Haviland); Pietermaritzburg (I. Tragirdh). 

Subgenus 7. Myrmorhachis Fore. 

Camponotus subg. Myrmorhachis Forex, 1912, Mém. Soc. Ent. Belgique, XX, p. 

Camponotus subg. Myrmacantha Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 246. 
- Subgenotype: Camponotus polyrhachioides Emery, 1898. 
66. Camponotus (Myrmorhachis) aberrans Marr. Foret, 1914, Rev. 

Suisse Zool., XXII, p. 274. Sanrscut, 1915, Ann. Soc. Ent. France, LXXXIV, p. 
264 (8). 

Camponotus aberrans Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 152 (9 ). 

Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. Sanrscut, 1910, Ann. Soc. 
Ent. France, LX XVIII, (1909), p. 393 (8). 

Camponotus (Myrmacantha) aberrans Emery, 1920, Rev. Zool. Afr., VIII, 2, 

Frencu Conco: Brassaville (A. Weiss). Bevctan Conco: Kitempuka (Gérard). 
67. Camponotus (Myrmorhachis) polyrhachioides Emery. Foret, 

1913, Ann. Soc. Ent. Belgique, LVII, p. 357 (8); 1914, Rev. Suisse Zool., XXII, p. 

274. See p. 254. 
Polyrhachis paradoza Ern. Anvré, 1892, Rev. d’Ent. Caen, XI, p. 46 (8). 

Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 266. Mayr, 1895, Ann. Naturh. Hofmus. 
‘Wien, X, p. 153. Eryn. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 1 (8). Emery, 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 778. 

Camponotus polyrhachioides Emery, 1898, Rend. Accad. Sc. Bologna, N.8., II, p. 
227; 1900, Bull. Soc. Ent. Italiana, XXXII, p. 117, fig. lla (8). Foret, 1901, 
Mitt. Naturh. Mus. Hamburg, XVIII, p. 74 (8). Sanrscur, 1910, Ann. Soc. Ent. 
France, LX XVIII, (1909), p. 393 (9). 

Camponotus paradorus Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8, 9) 
(nec Camponotus paradorus Mayr, 1866). 

Camponotus (Myrmacantha) polyrhachioides Emery, 1920, Rev. Zool. Afr., 
VIII, 2, p. 258. 

Type locality: Gaboon, Frencu Conco. 

Srerra Leone. Liperta: Grand Bassa (H. Brauns). Cameroon: Mundame 
(Conradt); Longji (Paschen). Frencn Congo: Ogowe (Mocquerys); Sette-Cama 
(Hupfer); Brazzaville (A. Weiss). Betatan Conco: Mayombe; Kiniati (R. Mayné); 
Lie; Lukolela (Lang and Chapin). 
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Subgenus 8. Myrmopsamma ForeEL 

Camponotus subg. Myrmopsamma Foret, 1914, Rev. Suisse Zool., XXII, p. 261. 
Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 246. 

Subgenotype: Camponotus mystaceus Emery, 1886. 

68. Camponotus (Myrmopsamma) cuneiscapus Foret, 1914, Rev. Suisse 
Zool., XXII, p. 270. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Camponotus cuneiscapus Forex, in Schultze, 1910, ‘Forschungsreise in Siid- 
afrika,’ IV, p. 29 (9), Pl. 1, fig. 2. 

Type locality: Steinkopf, Care Province (L. Schultze). 

69. Camponotus (Myrmopsamma) mystaceus Emery. Foren, 1914, 
Rev. Suisse Zool., XXII, p. 270. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Camponotus mystaceus Emery, 1886, Bull. Soc. Ent. Italiana, XVII, p. 356 

(8, @), Pl. xvii, fig. 3. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 244. Emery, 
1896, Mem. Acead. Se. Bologna, (5) V, p. 768. Forex, in Schultze, 1910, ‘Forschungs- 
reise in Siidafrika,’ IV, p. 27 (8). 

Type locality: Cape of Good Hope (L. icidinuee’: 

German Sourawest Arrica: Okahandja (Casper); Windhoek (L. Schultze). 
BECHUANALAND: Severelela to Khakhea; Kang to Lehututu; Kooa to Sekgoma (L. 
Schultze). 

69,. Var. exsanguis Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 

IV, p. 28 (8, 9, @). 
Type locality: Prince of Wales Bay, South of Liideritzbucht, German Sours- 

west Arnica (L. Schultze). 
Care Province: Steinkopf (L. Schultze). 
69%. Var. kame Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ IV, 

p. 27 (8). 
Type locality: Rooibank, near Walfish Bay, German Sournwest Arrica (L. 

Schultze). 
70. Camponotus (Myrmopsamma) simulans Fore., 1914, Rev. Suisse 

Zool., XXII, p. 270. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
Camponotus simulans Foret, in Schultze, 1910, ‘Forschungsreise in Siidafrika,’ 

IV, p. 28 (8), Pl. 1, fig. 4. 
Type locality: Prince of Wales Bay, south of Liideritzbucht, German SourHwest 

Arrica (L, Schultze). 

Subgenus 9. Myrmamblys Fore. 

Camponotus subg. Myrmamblys Forex, 1912, Mém. Soc. Ent. Belgique, XX, 
p. 90. 

Camponotus subg. Myrmotemnus Emery, 1920, (in part), Rev. Zool. Afr., VIII, 
p. 246. 

Subgenotype: Camponotus reticulatus Roger, 1863. 
71. Camponotus (Myrmamblys) bedoti Emery. 
Camponotus bedoti Emery, 1893, Rev. Suisse Zool., I, p. 196 (8), Pl. vit, fig. 2. 
Type locality: Batjan, Moiuccas (Bedot). 
MALAYSIA. 

ee ae a. 7 
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 7l;. Var. klugi Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 51 (9). 

s - Camponotus reticulatus subsp. yerburyi var. klugi Emery, 1895, Mem. Accad. 

a 8. Bologna, (5) V, p. 772. 
_____ Type locality: Cape Town, Care Province (E. Simon). 

_ 72. Camponotus (Myrmamblys) bertolonii Every. 

Camponotus bertolonii Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 51 (8, @ ); 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 771. Mayr, 1901, Ann. Naturh. Hofmus. 
Wien, XVI, p. 28 (8, ¥, a). 

Camponotus (Myrmoturba) bertolonii Forex, 1914, Rev. Suisse Zool., XXII, 

«Camponotus (Myrmotemnus) bertolonii Emery, 1920, Rev. Zool. Afr., VIII, 2, 

— p. 258. 
a Type locality: Cape Town, Care Province (E. Simon). 

Care Province: Port Elizabeth (H. Brauns). 
coe _ 73. Camponotus (Myrmamblys) brookei Foret, 1914, Bull. Soc. Vaudoise 

‘Bo. Nat., (5) L, p. 259 (8). 
_ Type locality: Stella Bush, Durban, Nai (Marley). 
74. Camponotus (Myrmamblys) chapini Wu. M.Wuee.er. See p. amet 
Type locality: Garamba, BeLa1an Conco (Lang and Chapin). 

_ Beveran Conco: Medje; Faradje (Lang and Chapin). 
75. Camponotus (Myrmamblys) emarginatus Emery. 

Camponotus emarginatus Emery, 1886, Bull. Soc. Ent. Italiana, XVIII, p. 358 
3 (8, 9, @), Pl. xvn, fig. 2. Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. Emery, 
| 1896, Mem. Acead. Se. Bologna, (5) V, p. 771. 

Camponotus (Myrmophyma) emarginatus Forex, 1914, Rev. Suisse Zool., XXII, 
p. 269. 

; Camponotus (Myrmotemnus) emarginatus Emery, 1920, Rev. Zool. Afr., VIII, 2, 

p. 258. 
Type locality: Cape of Good Hope, Care Province (L. Péringuey). 

76. Camponotus (Myrmamblys) ferreri Fore:, 1914, Rev. Suisse Zool., 

XXII, p. 271. 
Camponotus ferreri Forex, 1913, ibid., XX1, p. 671 (9 ). 

Type locality: Cameroon (Conradt). 
76a. Subsp. akka Fore, 1916, Rev. Suisse Zool., XXIV, p. 446 (8, 9). 
Type locality: Beta1an Conco (Kohl). 
77. Camponotus (Myrmamblys) limbiventris Sanrscui, 1914, ‘Voy. 

Alluaud et Jeannel Afr. Orient., Formicide,’ p. 134 (8). 

Camponotus limbiventris Santscut, 1910, Ann. Soc. Ent. France, LX XIX, p. 
366, fig. (9). 

Camponotus (?Myrmotemnus) limbiventris Emery, 1920, Rev. Zool. Afr., VIII, 

2, p. 258. 
Type locality: Kibosho, Mt. Kilimanjaro, German East Arnica (C. Alluaud). 

Britisn East Arnica: Amboni River, Mt. Kenia, 1800 m. (Alluaud and Jeannel). 
78. Camponotus (Myrmamblys) nasutus Emery. 

Camponotus nasutus Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 53 (8), 
PI. u1, fig. 27; 1896, Mem. Acead. Sc. Bologna, (5) V, p. 771. 

Camponotus (Myrmophyma) nasutus Forev, 1914, Rev. Suisse Zool., XXII, 
p. 269. 
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Camponotus (Myrmotemnus) nasutus Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
Type locality: Pretoria, Transvaat (E. Simon). 

78. Var. quinque-dentatus Fore, 1910, Ann. Soc. Ent. Belgique, LIV, 
p. 451 (8). 

Type locality: Natau (Haviland). 

79. Camponotus (Myrmamblys) orinobates Sanrscui, 1919, Bull. Soc. 
Vaudoise Sc. Nat., (5) LII, p. 348, fig. 4c (8). 

Camponotus (Myrmamblys) bertolonii Sanrscut, 1914, ‘Voy. Alluaud et Jeannel 
Afr. Orient., Formicide,’ p. 134 (8) (nec Emery). 

Type locality: eastern slope of Mt. Kenia, Brrrisa East Arrica (Alluaud and 
Jeannel). 

Britisu East Arrica: River Amboni, 1800 m.; Kijabe, Kikuyu Escarpment, 
2100 m. (Alluaud and Jeannel). 

80. Camponotus (Myrmamblys) schoutedeni Fore. 

Camponotus schoutedeni Foret, 1911, Rev. Zool. Afr., I, p. 281 (8); 1912, Ent. 
Mitt. Deutsch. Ent. Mus. Berlin, I, p. 83; 1913, Ann. Soe. Ent. Belgique, LVII, 
pp. 146 (8) and 357 (8). : 

Camponotus (Myrmosaga) schoutedeni Fore., 1913, Rev. Zool. Afr., Il, p. 347 
(8); 1914, Rev. Suisse Zool., XXII, p. 269. Sanrscut, 1914, ‘Voy. Alluaud et 
Jeannel Afr. Orient., Formicide,’ p. 137 (8). 

Type locality: Congo da Lemba, Betatan Conoco (R. Mayné). 

Beician Conco: Banza Masola; Yandumba; Ganda Sundi; Mandungu; 
Yambata; Kiniati (R. Mayné); Beni (Borgerhoff). Beneveta: (C. Wellman). 
Ruopesta: Redbank (G. Arnold). German East Arrica: New Moschi, Mt. Kili- 
manjaro, 800 m. (Alluaud and Jeannel). British East Arrica: Likoni; Shimoni; 
Kikuyu Escarpment (Alluaud and Jeannel). 

81. Camponotus (Myrmamblys) simus Emery. Foret, 1914, Rev. Suisse 
Zool., XXII, p. 272. 

Compensius simus Emery, 1908, Ann. Soc. Ent. Belgique, LII, p. 188, fig. 2 
(2%, 8). Sanrscut, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 393 (8). 

Camponotus (Myrmotemnus) simus Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 
258. 

Type locality: Sankuru, BetGran Conao (Luja). 

Frencu Conco: Brazzaville (A. Weiss). 

8la. Subsp. manidis Foret, 1911, Rev. Zool. Afr., I, p. 282 (8). 
Camponotus manidis Foret, 1909, Ann. Soc. Ent. Belgiade, LIII, p. 62 (8). 
Type locality: Lower Conao, in stomach of Manis temmincki (Solon). 
82. Camponotus (Myrmamblys) viri Sanrscur, 1915, Ann. Soc. Ent. 

France, LXXXIV, p. 265, fig. 13 (9). 
Camponotus (Myrmotemnus) viri Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Type locality: Mombasa, Brirrisn East AFrrica. 

Subgenus 10. Colobopsis Mayr 
Colobopsis Mayr, 1861, ‘Europ. Formicid.,’ p. 38. 
Camponotus subg. Colobopsis Emery, 1889, Ann. Mus. Civ. Genova, XXVII, 

p. 517. Fore, 1912, Mém. Soc. Ent. Belgique, XX, p. 90; 1914, Rev. Suisse Zool., 
XXII, p. 263. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 247. 

Subgenotype: Formica truncata Spinola, 1808. 
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83. Camponotus (Colobopsis) bifossus Sanrscur, 1917, Ann. Soc. Ent. 
‘- France, LXXXV, (1916), p. 293 (2). 

Type locality: Caledon, Care Province (L. Péringuey). 

Species Incertz Sedis 

84. Camponotus equitas Santscui.! 

Camponotus (Myrmamblys) zquitas Santscut, 1920, Ann. Soc. Ent. France, 
eee eet, (1919), p. 387, fig. 16 (8, 9, @). 

Type locality: Bulawayo, Ruopesta (G. Arnold). 
85. Camponotus berthoudi Foret, 1879, Bull. Soc. Vaudoise Sc. Nat., (2) 

XVI, p. 108 (8), Pl. 1, fig.6. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 222. Emery, 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 774. 

Camponotus (Myrmamblys) berthoudi Foret, 1914, Rev. Suisse Zool., XXII, 
p. 271. 
pee: Valdezia, Transvaat (P. Berthoud). 
86. Camponotus buchholzi Mayr, 1902, Verh. Zool. Bot. Ges. Wien, LIT, 

Fiagenstus (Myrmamblys) buchholzi Foret, 1914, Rev. Suisse Zool., XXII, 
p. 271. 

Type locality: Victoria, Cameroon (R. Buchholz). 
86,. Var. furvus Sanrscur, 1911, Rev. Zool. Afr., I, p. 213 (8). 
Type locality: Brazzaville, Frencu Conco (A. Weiss). 

_ 87. Camponotus dewitzi Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 
187 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 228. Emery, 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 775. 

Camponotus (Myrmosaga) dewitzii Foret, 1914, Rev. Suisse Zool., XXII, p. 269. 
Type locality: Chinchoxo, Porrucuese Conco (Falkenstein). 
88. Camponotus favorabilis Santscut. 
Camponotus (Myrmosaga) favorabilis Santscut, 1919, Bull. Soc. Vaudoise Sc. 

Nat., (5) LII, p. 349 (8). 
Type locality: Nyamandloru, Ruopesta (G. Arnold). 

Camponotus jeanneli Sanrscut. 
Gonpencius (Myrmosaga) jeanneli Santscut, 1914, ‘Voy. Alluaud et Jeannel 

Afr. Orient., Formicide,’ p. 137, fig. 30 (2). 
Type locality: Mombasa, Brarrisu East Arrica (Alluaud and Jeannel). 
British East Arnica: Likoni; Ramisi; Tchania River, Kikuyu, 1520 m. 

(Alluaud and Jeannel). 
_ Camponotus liliane Foret. Bequaert, 1913, Rev. Zool. Afr., II, p. 

431. 
Camponotus (Myrmamblys) liliane Foret, 1913, ibid., Il, p. 344 (8); 1914, 

Rev. Suisse Zool., XXII, p. 271. Sanrscat, 1914, ‘Voy. Alluaud et Jeannel Afr. 
Orient., Formicide,’ p. 134 (8). 

Type locality: Sankisia, Berotan Conco (J. Bequaert). 
Baitisn East Arrica: Mbuyuni, Pori, 1150 m.; Taveta, 750 m. (Alluaud and 

Jeannel). 

’ Santachi (1921) in the sub; M, net 
Plead 4 Santechi (1921) in the po scenes 77 ear % 
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90a. Subsp. cornutus Fore, 1913, Rev. Zool. Afr., II, p. 345 (8). 
Type locality: Elisabethville, Beta1an Coneo (J. Bequaert). ; 
91. Camponotus orinodromus Sanrscui. 7 

Camponotus (Myrmamblys) orinodromus Santscui, 1919, Bull. Soc, Vaudoise Se. 
Nat., (5) LII, p. 347, fig. 4e (9). 

Type locality: Mt. Matroosberg, Care Province (R. W. Tucker). 
92. Camponotus orites Sanrscui. 

Camponotus (Myrmamblys) orites Santscut, 1919, Bull. Soc. Vaudoise Se. Nat., 
(5) LII, p. 346, fig. 4d (8). 

Type locality: Mt. Matroosberg, Cape PROVINCE (R. W. Tucker). 
93. Camponotus ostiarius Forev. 
Camponotus (Myrmamblys) ostiarius Fore., 1914, Bull. Soc. Vaudoise Se. Nat., 

(5) L, p. 258 (8). 
Type locality: Durban, Natat (G. Arnold). 
94. Camponotus yvonne Fore-.' 
Camponotus (Myrmamblys) ywonne Fore, 1919, Bull. Soc. Vaudoise we Nat., 

(5) LI, p. 480 (9 ). 
Type locality: Stanleyville, BeLG1aAn Coneo (Kohl). 

Phasmomyrmex STITz 

Phasmomyrmex Stitz, 1910, Mitt. Zool. Mus. Berlin, V, p. 146. Emery, 1920, 

Rev. Zool. Afr., VIII, 2, p. 252. 
Camponotus subg. Phasmomyrmex Forex, 1914, Rev. Suisse Zool., XXII, p. 264 
Genotype: Camponotus buchneri Forel, 1886 (= Phasmomyrmex sericeus Stita; 

,1910). 
1. Phasmomyrmex buchneri (Fore.) Emery, 1920, Rev. Zool. Afr., VIII, 

2, p. 260. See p. 256. 

Camponotus buchneri Foret, 1886, Ann. Soc. Ent. Belgique, XXX, p. 183 (8). 
Ern. Anpré, 1892, Rev. d’Ent. Caen, XI, p. 45 (8); Datta Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 223. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 151 (8). 
Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 774; 1900, Bull. Soc. Ent. Italiana, 

XXXII, p. 116, fig. 10 (8). Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 421 (8); 
1913, Rev. Suisse Zool., X XI, p. 671 (8). 
: Phasmomyrmex sericeus Strrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 146, fig. 11 

(8). 
Camponotus (Phasmomyrmex) buchneri Forex, 1914, Rev. Suisse Zool., XXII, 

p. 273. 

Type locality : Malange, ANGota (M. Buchner). 
CamMEROON: Mundame (Conradt); Lomie (Thesing). Frenca Congo: Lugny 

(H. Brauns). Beioaian Conco: Lukolela; Avakubi; Medje (Lang and Chapin); 
Lubutu (J. Bequaert). 

Polyrhachis F’. SmiTH? 

Polyrhachis F. Smiru, 1858, Journ. Proc. Linn. Soc. London, Zool., II, p. 58. 
Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 174. 

1Placed by Santschi (1921) in his subgenus yf na en 
2] have been unable to find the description of Polyrhachis setulosus * Sait eis 

(Welwitsch) by Radoszkowsky, 1881, Jorn. Sci. Ac. Lisboa, VIII, No. 31, p. 
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 Hoplomyrmus Gerstxcxer, 1858, Monatsb. Ak. Wiss. Berlin, p. 262. 
_ Formica Fapaictvs, LaTreIL_e, Drury, ete. 

: Formica bihamata Drury, 1773. 

os. Subgenus 1. Cyrtomyrma Fore. 
_ Polyrhachis subg. Cyrtomyrma Forex, 1915, Arkiv f. Zool., IX, No. 16, p. 107. 

_ Subgenotype: Formica rastellata Latreille, 1802. 
q 1. Polyrhachis (Cyrtomyrma) alexisi Foret, 1916, Rev. Suisse Zool., 

peti p55, fe. 7 
‘Type locality: Beia1an Conco (Kohl). 

2. Polyrhachis (Cyrtomyrma) kohli Fore, 1916, Rev. Suisse Zool., XXIV, 

: na 9). 
ny: Beiatan Conco (Kohl). 

. 

Subgenus 2. Myrma BILLBERG 

c esis BrizerG, 1820, ‘Enumer. Insect.,’ p. 104. WHEE ER, 1911, Science, 
ws S., XXXII], p. 859. 

_—— Hoplomyrmus Gerst&cxer, 1858, Monatsb. Ak. Wiss. Berlin, p. 262; in Peters, 
1862, ‘Reise n. Mossambique, Zool.,’ V, p. 507. 

Subgenotype: Formica militaris Fasricivus, 1781. 
3. Polyrhachis (Myrma) enescens Srirz. 
Polyrhachis xnescens Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 151 (8). 
Type locality: Cameroon (v. Knobloch). 
4. Polyrhachis (Myrma) aérope Wm. M. Wueeter. See p. 265 (8). 

Type locality: Niangara, Beician Conco (Lang and Chapin). 
5. Polyrhachis (Myrma) alluaudi Emery. 
Polyrhachis alluaudi Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 567 

(8), Pl. xv, figs. 9 and 10 (nest). Datta Torre, 1893, ‘Cat. Hym.,’ Vil, p. 258. 
Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 777. 

Type locality: Assinie, Ivory Coast (C. Alluaud). 
5;. Var. anteplana Foret, 1916, Rev. Suisse Zool., XXIV, p. 448 (8). See p. 

‘Type locality: Beve1an Conco (Kohl). 
Bevaian Conco: Stanleyville (Lang and Chapin). 

‘6. ~Polyrhachis (Myrma) arnoldi Fore:, 1914, Bull. Soc. Vaudoise Se. 

 Nat., (5) L, p. 263 (8). 
’ Type locality: Durban, Nata. (G. Arnold). 

7. Polyrhachis (Myrma) atalanta Wu. M. Wueerter. See p. 263 (9). 
Type locality: Stanleyville, Betcian Conco (Lang and Chapin). 

 §. Polyrhachis (Myrma) bequaerti Wu. M. Wueever. See p. 267 (9). 
Type locality: Utiasiki, between Lubutu and Kirundu, Bevctan Conco (J. 

gt 
Polyrhachis (Myrma) concava Exn. Anpré. Foret, 1916, Rev. Suisse 

ay “XXIV, p. 448 (8, 9). See p. 265. 
Polyrhachis concava Exx. Anpré, 1889, hie: d’Ent. Caen, VIII, p. 218 (8); 

1892, ibid., XI, p. 45 (8, 9). Darts Torre, 1893, ‘Cat. Hym.,’ VII, p. 260. Mayr, 
1895, Ann. Naturh. Hofmus. Wien, X, p. 154 (8). Exeny, 1896, Mem. Acead. Se. 
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Bologna, (5) V, p. 777. Foret, 1909, Ann. Soc. Ent. Belgique, LIII, p. 61 (8). 
Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8). Foret, 1911, Rev. Zool. Afr., I, 
p. 282 (8); 1913, Ann. Soc. Ent. Belgique, LVII, p. 359 (8). 

Type locality: Sterra Leone (Mocquerys). 

Cameroon: (H. Brauns); Mundame (Conradt); Bibundi (Tessmann); Yaunde 

(Zenker). Frencn Conco: Gaboon. Betatan Conoco: (Kohl); Congo da Lemba; 
Mondombe (R. Mayné); Lower Congo, in stomach of Manis temmiricki (Solon); 
Stanleyville; Akenge (Lang and Chapin). 

10. Polyrhachis (Myrma) consimilis F. Sarrn. 

Polyrhachis consimilis F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 73 (8), 
Pl. rv, figs. 30 and 31. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 6. Mayr, 1863, 
Verh. Zool. Bot. Ges. Wien, XIII, p. 444; 1886, ibid., XXXVI, p. 357. Ern. Anpré, 
1887, Rev. d’Ent. Caen, VI, p. 286 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 
260. Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 779. 

Type locality: Srerra Leone (D. F. Morgan). 
ll. Polyrhachis (Myrma) cornuta Srirz. 

Polyrhachis cornuta Strtz, 1910, Mitt. Zool. Mus. Berlin, V, p. 150 (8). 
Type locality: Kimpoko, Betetan Conco (Biittner). 
12. Polyrhachis (Myrma) cubaénsis Mayr. ; 

Polyrhachis cubaénsis Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 686 (8); 
1863, ibid., XIII, p. 444. Roger, 1863, ‘Verzeich. Formicid.,’ p. 9. Emery, 1889, 
Bull. Soc. Ent. Italiana, XXI, p. 69. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 261. 

Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 197. Emery, 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 777. 

Type locality: Port Natal, Navat (described as from Cuba by Mayr). 

12,. Var. striolato-rugosa Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, 
p. 196 (8). Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 777. 

Polyrachis cubaénsis var. striolato-rugosa H. StaDELMANN, 1898, ‘Deutsch-Ost- 

Afrika,’ IV, Hym., p. 38. . 
Type locality: Zanzrpar (Stuhlmann). 
12a. Subsp. durbanensis Foret, 1914, Bull. Soc. Vaudoise Se. Nat., (5) L, 

p. 262 (8, 9). 
Type locality: Durban, Nata (C. B. Cooper). 

126. Subsp. gallicola Forer, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 71 (8, 
9). Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 777. Foret, in Voeltzkow, 
1907, ‘Reise in Ostafrika,’ II, p.92 (8). - 

Type locality: Delagoa, Porrucurese East Arrica (Liengme). 

Britisu East Arrica: Chake Chake, Pemba Island (Voeltzkow). 

12c. Subsp. gersteeckeri (Foret) Emery, 1896, Mem. Accad. Se. Bologna, (5) 
V, p. 777. 

Polyrhachis gersteckeri Fore., 1886, Ann. Soc. Ent. Belgique, XXX, p. 197 (8). 
Ern. Anpr&, 1887, Rev. d’Ent. Caen, VI, p. 287. Daria Torre, 1893, ‘Cat. Hym.,’ 
VII, p. 262. Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., X, 2, p. 196. ; 

Polyrhachis cubaénsis var. gersteckeri Forer, 1894, Mitth. Schweiz. Ent. Ges., 
IX, p. 71. 

Polyrachis gerstackeri H. STADELMANN, 1898, ‘Deutsch-Ost-Afrika,’ IV, Hym., — 
p. 38. j 

Type locality: Zanzrpar (Hildebrandt). 

Portucvese East Arrica: Delagoa Bay (Liengme). 
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12d. Subsp. wilmsi Foret, in Schultze, 1910, ‘Forschungsreise in Stidafrika,’ 
vee 
5 __ Type locality: Lobombo Borges, Mozampique (Wilms). 

(13. Polyrhachis (Myrma) curta Ern. AnpRé. 
__ Polyrhachis curta Ens. Anpr6&, 1890, Rev. d’Ent. Caen, IX, p. 312 (8). Danza 

1893, ‘Cat. Hym.,’ VII, p. 261. Emery, 1896, Mem. Accad. Sc. Bologna, 

=) Polyrhachis (Myrma) decemdentata Enn. Anpré. Foret, 1914, Bull. 
t. Vaudoise Se. Nat., (5) L, p. 351 (8, 9, o); 1916, Rev. Suisse Zool., XXIV, p. 
(9). See p. 267. 

| decemdentata Exn. ANpré, 1889, Rev. d’Ent. Caen, VIII, p. 219 

Emery, 1892, Ann. Soc. Ent. France, LX, (1891), p. 566 (2). Daria Torre, 
_ 1893, ‘Cat. Hym.,’ VII, p. 261. Ern. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 1 

(8, 2). Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 153 (8, 9). Ewery, 
_ 1896, Mem. Accad. Se. Bologna, (5) V, p. 777. Mayr, 1902, Verh. Zool. Bot. Ges. 
- Wien, LIT, p. 300 (8). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8). Foret, 
1911, Rev. Zool. Afr., I, p. 282 (2 ); 1913, Rev. Suisse Zool., XXI, p. 673 (¢@ ). 

= Type locality: Srerra Leone (Mocquerys). 
- Frencn Guinea: Los Islands (H. Brauns). Srerra Leone: Sherbro Island 

(H. Brauns). Ivory Coast: Assinie (C. Alluaud). Cameroon: (Conradt); Bi- 
bundi (Tessmann). Ferernanpo Po: (R. Buchholz). Frencn Conco: Ogowe 
(Moequerys). Betc1an Conco: Congo da Lemba (R. Mayné); St. Gabriel (Kohl); 
Stanleyville (Lang and Chapin); Malela (J. Bequaert). 

14,. Var. fernandensis Fore, 1901, Ann. Soc. Ent. Belgique, XLV, p. 377 
(8). Sanrscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 396 (8, 2). 

Type locality: Fernanvo Po (Conradt). 
4 Frencu Conco: Brazzaville (A. Weiss). 

‘. 14,. Var. flavipes Srirz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8, 9). 

' Type locality: Victoria, Cameroon (Faber). 
3 15. Polyrhachis (Myrma) fissa Mayr. 
4 Polyrhachis fissus Mayr, 1902, Verh. Zool. Bot. Ges. Wien, LII, p. 301 (8, 9). 
_ §$rrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 149 (8, @). 

Type locality: Victoria, Cameroon (R. Buchholz). 
Cameroon: Bibundi (Tessmann); Mundame (Conradt). Spanish Guinea: 

_ Nkolentanga (Tessmann). 
. 16. Polyrhachis (Myrma) gagates F. Suira. Sanrscut, 1914 ‘Voy. 
_ Alluaud et Jeannel Afr. Orient., Formicid#,’ p. 139 (8). See p. 262. 
4 Polyrhachis gagates F. Surru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 71 (8). 
PI. wy, fig. 14. Roger, 1863, ‘Verzeich. Formicid.,’ p. 6. Mayr, 1863, Verh. Zool. 

Bot. Ges. Wien, XIII, p. 444. Gersrecxer, 1871, Arch. f. Naturg., XX XVII, 1, 
_ p. 354; 1873, in ‘v. d. Decken’s Reisen in Ost Afrika, Gliederthiere,’ p. 342 (9). 
_ Foret, 1879, Bull. Soc. Vaudoise Sc. Nat., (2) XVI, p. 117 (8); 1886, Ann. Soc. 
_ Ent. Belgique, XXX, p. 194 (8, 9). Mayr, 1886, Verh. Zool. Bot. Ges, Wien, 
_ XXXVI, p. 357. Ex. Anpré, 1887, Rev. d’Ent. Caen, VI, p. 287 (8). Daria 

Torre, 1893, ‘Cat. Hym.,’ VII, p. 262. Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., 
¢ X, 2, p. 197. Wasmann, 1804, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ 
_ p. 184. Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 72. Mayr, 1895, Ann. 
» 
Hi: 

seer 
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Naturh. Hofmus. Wien, X, p. 154. Emery, 1896, Mem. Accad. Se. Bologna, (5) V, 

p. 777. Mayr, in Sjéstedt, 1907, ‘Exped. Kilimandjaro, Meru, ete.,’ I, 8, p. 22. 
Drxey and Lonestarr, 1907, Trans. Ent. Soc. London, p. 375. Foret, 1907, Ann. 
Mus. Nat. Hungarici, V, p. 38 (8); in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 
92 (8); 1909, Ann. Soe. Ent. Belgique, LITI, p. 54. Zavarrart, 1909, ‘Tl Ruwenzori, 
Parte Scientif.,’ I, p. 215 (8). Srrrz, 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. 

Exp. (1907-08),’ III, p. 392 (8). Forex, 1913, Rev. Zool. Afr., II, p. bi sy 
Polyrachis gagates H. STapELMANN, 1898, ‘Deutsch-Ost-Afrika,’ IV , Hym., 

p: SB..5 x - 
Type locality: Port Natal, Natat. 

Bevotan Conco: Zambi (Lang and Chapin); Boma (H. Brauns); Beni (Borger- 

hoff); Kasindi (Schubotz). ANGoLa: Malange (M. Buchner). UcGanpa: Katende 
(Duke of Abruzzi). Brrrisa East Arrica: Mombasa (v. d. Decken); Kitui (Hilde- 

brandt); Chake Chake, Pemba Island (Voeltzkow). German East Arrica: Tanga 
(H. Brauns; Alluaud and Jeannel); Mt. Kilimanjaro (Bornemisza); Kibonoto, Mt. 

Kilimanjaro, 1000-1200 m.; Mombo, Usambara (Sjéstedt); Rosako, Usaramo 
(Stuhlmann). Zanzrpar: (Hildebrandt). Portuguese East Arrica: Delagoa 

(Liengme). TRransvaaL: Valdezia (P. Berthoud). Care Province: East London 
(Dixey and Longstaff). 

l6a. Subsp. indefinita Foret, 1913, Rev. Zool. Afr., II, p. 349 (8); 1913, 
Ann. Soe. Ent. Belgique, LVII, p. 147 (8). 

Polyrhachis gagates var. indefinita Santscui, 1914, Med. Géteborgs Mus. Zool. 
Afd., III, p. 42 (8). TrAcArou, ibid., p. 47. 

Polyrhachis (Myrma) gagates var. indefinita Santscui, 1914, ‘Voy. Alluaud et 
Jeannel Afr. Orient., Formicide,’ p. 139 (8). 

Type locality: Sankdein. Be.aian Conco (J. Bequaert). 

NataL: Amanzimtoti (I. Tragirdh). Sovrnern Raopesia: Sebakwe (G. 

Arnold). British East Arrica: Voi, Wa-Taita, 600 m. (Alluaud and Jeannel). 
17. Polyrhachis (Myrma) gamai Sanrscui, 1917, Ann. Soc. Ent. France, 

LXXXV, (1916), p. 295 (9). 
Type locality: Durban, Nata (Marley). 
18. Polyrhachis (Myrma) laboriosa F. Surra. Sanrscut, 1914, Boll. Lab. 

Zool. Gen. Agrar. Portici, VIII, p. 384 (8). Foret, 1915, Bull. Soc. Vaudoise Se. 
Nat., (5) L, p. 351 (8); 1916, Rev. Suisse Zool., XXIV, p. 447 (8, 2). See p. 258. 

Polyrhachis laboriosus F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 72 (8), 
Pl. rv, figs. 21 and 22. Roger, 1863, ‘ Verzeich. Formicid.,’ p. 6. Mayr, 1863, Verh. 
Zool. Bot. Ges. Wien, XIII, p. 445. RaposzKowsky, 1881, Jorn. Sci. Ac. Lisboa, 

VIII, No. 31, p. 197. Mayr, 1886, Verh. Zool. Bot. Ges. Wien, XXXVI, p. 357. 

Forev, 1886, Ann. Soc. Ent. Belgique, XXX, p. 195 (8). Ern. Anpré, 1887, Rev. 

d’Ent. Caen, VI, p. 286 (8). Emery, 1892, Ann. Soc. Ent. Franee, LX, (1891), p. 
566 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 264. Foret, 1894, Mitth. 

Schweiz. Ent. Ges., IX, p. 72. Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 153 

(Q); 1896, Ent. Tidskr., XVII, pp. 250 (¢ ) and 255, PI. rv, fig. 3 (nest). SyésTepr, 
1904, ‘I Vastafrikas Urskogar,’ p. 501, fig. 3 (nest). Sanrscui, 1910, Ann. Soc. Ent. 

France, LX XVIII, (1909), p. 393 (8, 9, @). Srrrz, 1910, Mitt. Zool. Mus. Berlin, 
V, p. 151 (8, 9). Foret, 1911, Rev. Zool. Afr., I, p. 282 (8). Wasmann, 1911,1° — 

Congr. Intern. Entom. Bruxelles (1910), II, Mém., p. 231, Pl. xv1, fig. 33 (nest); 1913, — 
Ann. Rept. Smiths. Inst. for 1912, p. 472, Pl. x, fig. 33 (nest). Foren, 1913, Rev. 
Zool. Afr., II, p. 349 (8). 
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is laboriosa M. L. Sykes, 1900, Trans. Manchester Microsc. Soc., XX, 
-p. 88 =. 

: Srerra Leone (D. F. Morgan). 

r Coast: Assinie (C. Alluaud). Gotp Coast: (Ganger). Toco: Bis- 
~ (Conradt). Sournern Nicerta: Lagos (F. Silvestri). Cameroon: 

adt; Deanne); Bipindi (Zenker); Bibundi (Tessmann). Spanisu Guinea: 
‘essmann). Frencu Conco: Cape Lopez (H. Brauns); Brazzaville (A. Weiss). 

Conco: Chinchoxo (Falkenstein). Betcian Conco: Congo da Lemba 

; Kondué (Luja); St. Gabriel; Tshopo River near Stanleyville (Kohl); 
vi iS ialenecnde; Niangara(Lang and Chapin). ANncota: (Welwitsch). 
x ppdtarhechis (Myrma) lanuginosa Sanrtscut. 

lanuginosa Santscut, 1910, Ann. Soc. Ent. France, LXXVIII, 

p. 394, fig. 17 (8). 
pe locality: Mindouli, Frencu Conco (A. Weiss). 
i ee Orem) lauta Santscui. 

is lauta Santscui, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), 

19(9). Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 450 (¢ ). 
ype locality: Brazzaville, Frencu Conco (A. Weiss). 

. Var. localis Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 359 ( 2). 
_ Type locality: Congo da Lemba, Betcian Congo (R. Mayné). 
1a Polyrhachis (Myrma) maynei Foret. 

ae en: Congo da Lemba, Buxcran Conco (R. Mayné). 
_ 22. Polyrhachis (Myrma) militaris (Fasricrus). See p. 260. 

vas Mibieded snilitarie Fanurcrvs, 1781, ‘Spec. Insect.,’ I, p. 493 (2 ); 1787, ‘Mantissa 
Insect,’ I, p. 310 (¢@ ). Gwe.in, in Linnieus, 1790, ‘Syst. Nat.,’ Ed. 13, I, 5, p. 2802. 
Outyrer, 1791, ‘Encycl. Méthod. Insect.,’ VI, p. 499. Fasricius, 1793, ‘Ent. Syst.,’ 

‘TL, p. 362(¢). Larrertre, 1802, ‘Hist. Nat. Fourmis,’ p. 124 (9 ), Pl. rv, fig. 22. 
_ Fasricrus, 1804, ‘Syst. Piez.,’ p. 414 (¢@ ). 
as Widerlsichis siliteris F. Surra, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 72 (<7), Pl. 
at, fig. 5 and PI. rv, fig. 36. Rocer, 1863, ‘Verzeich. Formicid.,’ p.6. Mayr, 1863, 
Verh. Zool. Bot. Ges. Wien, XIII, p. 445; 1866, ibid., XVI, p. 886 (8). Foret, 

_ 1879, Bull. Soe. Vaudoise Se. Nat., (2) XVI, p. 119 (8, 2, c*); 1886, Ann. Soc. Ent. 
Belgique, XXX, p. 194 (8, 9). Exn. Anpré, 1887, Rev. d’Ent. Caen, VI, p. 287 

(8). Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 265. H. Srapetmann, 1893, Mitth. 
Deutsch. Schutzgeb., VI, p. 217. Foret, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 72. 
Emery, 1894, Mem. Accad. Sc. Bologna, (5) IV, p. 113 (2 ); Ern. Anpré, 1895, Rev. 

_ @ Ent. Caen, XTV, p.1(8, 9). Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 154 
(8). Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 777. Mayr, 1896, Ent. 
-Tidskr., XVII, p. 252 (8). Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, 

ip. 188 (8). Ssdsrepr, 1904, ‘I Vastafrikas Urskogar,’ p. 507. Fore., 1907, Ann. 
Mus. Nat. Hungarici, V, p. 38 (8); 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 
16 (8); 1909, Ann. Soc. Ent. Belgique, LIII, p. 73 (8).  Srrrz, 1910, Mitt. Zool. 
Mus. Berlin, V,p.150(8, @). Fore, 1911, Bull. Soe. Vaudoise Se. Nat., (5) XLVII, 
__-—p. 372; 1913, Rev. Suisse Zool., XXI, p. 672 (8); 1913, Ann. Soc. Ent. Belgique, 
LVI, p. 357 (8). 
_ ‘Polyrachis militaris H. Stave mann, 1898, ‘ Deutsch-Ost-Afrika,’ IV, Hym., 
_-p.38. M.L. Syxes, 1900, Trans. Manchester Microse. Soc., XX, (1899), p. 91. 
P Type locality: Tropical Africa. 
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Sierra Leone: Samlia Falls, N'Gamie River (Mocquerys). Toco: Bismarck- 
burg (Bittner). Sournern Nigeria: Old Calabar (H. Brauns). Cameroon: Bi- 
bundi (Tessmann); Longji (Paschen); Yaunde (Scheunemann); Mundame (Con- 
radt). FERNANDO Po: (Conradt). Frencn Conco: Ogowe (Mocquerys). Portu- 
auese Conao: Chinchoxo (Falkenstein). Betaian Congo: Mayombe (de Briey); ; 
Congo da Lemba (R. Mayné); Sankuru (Luja); Leopoldville; Lukolela; 
Stanleyville; Avakubi; Lubila; Panga; Medje; Ngayu; Boyulu (lang ead 
Chapin). Porrucugese East Arrica: Delagoa (Liengme); Mozambique (Fornasini). 

German East Arrica: Tanga (Zimmer); Barikiwa (Ch. Schréder). — 

22,. Var. calabarica Fore., 1907, Ann. Mus. Nat. Hungarici, V, p. 38 (8)- 
Santscut, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), p. 400 (8); 1914, Boll. 
Lab. Zool. Gen. Agrar. Portici, VIII, p. 385 (8). 

Type locality: Old Calabar, Sournern Nicer. 

Frencn Guinea: Kakoulima (F. Silvestri). FRrenca Conta! Brazzaville 
(A. Weiss). 

22,. Var. ssibangensis Fore, 1907, Ann. Mus. Nat. Hungarici, V, p. 38 (8). 
Polyrhachis militaris var. sibangensis SANTSCHI, 1910, Ann. Soe. Ent. France, 

LXXVIII, (1909), p. 400 (8, 9). 

Type locality: Sibange, Frencu Conco (Soyaux). 
Frencu Conao: Brazzaville (A. Weiss). 

22a. Subsp. bruta Sanrscui, 1912, Ann. Boe. Ent. Belgique, LVI, p. 166 (¢). 
Type locality: Brevaian Conco. 

22b. Subsp. cupreopubescens Foret, 1879, Bull. Soc. Vaudoise Se. Nat., (2) 
XVI, p. 120 (9). Ern. Anpré, 1887, Rev. d’Ent. Caen, VI, p. 287 (8). Emery, 
1892, Ann. Soc. Ent. France, LX, (1891), p. 566 (8). Mayr, 1895, Ann. Naturh. 
Hofmus. Wien, X, p. 154. Ern. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 1 (8). 
Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 777. Foren, 1901, Mitt. Naturh. 

Mus. Hamburg, XVIII, p. 77 (8); 1907, Ann. Mus. Nat. Hungarici, V, p. 38 (8). 

Santscut, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), p. 400 (8). Forex, 1909, 
Ann. Soc. Ent. Belgique, LIII, p. 54 (9). Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, 
p. 150 (8, 2); 1911, ‘Wiss. Ergebn. Deutsch. Zentr. Afr. Exp. (1907-08),’ III, p. 392 

(8). Forex, 1911, Bull. Soc. Vaudoise Sc. Nat., (5) XLVII, p. 372 (8); 1912, Mitt. 
Naturh. Mus. Hamburg, XXIX, p. 180; 1913, Rev. Zool. Afr., II, p. 347 (8). 
Sanrscui, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ p. 140 (8). 
Srrrz, 1916, ‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 404 (8). See 
p. 260. 

Polyrhachis cupreopubescens DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 261. 
Type locality: Africa; exact locality unknown. 

Srerra Leone: Samlia Falls, River N’Gamie (Mocquerys). Ivory Coast: 
Assinie (C. Alluaud). Soursern Nicerta: Old Calabar (Duke). Cameroon: 
Bibundi (Tessmann); Molundu (Schultze). Spanish Guinea: Eloby Island (H. ; 
Brauns). Frencn Conco: Sibange (Soyaux); Ogowe (Mocquerys); Brazzaville 

(A. Weiss). BeLtatan Conco: Katanga (Lemaire); Kwesi to Kilo (Bayer); Avakubi 
(Schubotz); Medje; Avakubi (Lang and Chapin); Duma; Libenge (Schubotz). 
Ucanpa: Entebbe (Schultze). Brrrisn East Arrica: Taveta (Alluaud and Jeannel). 
German East Arrica: Mt. Kilimanjaro (Bornemisza); Arusha-chini (Katona); 
Amani; Buiko (H. Prell; Zimmer); Usambara. 

a 
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bh. Var. dido Wa. M. Wuee.er, new name. See p. 261. 
yrhachis militaris subsp. cupreopubescens var. argentatus Strrz, 1910, Mitt. 
jus ‘Berlin, V, p. 150 (8) (nee Polyrhachis argentatus F. Smith, 1858). 

RIA: Mt. Coffee (R. P. Currie). Cameroon: Longji ‘(Paschen). 

Var. epinotalis Foret, 1913, Ann. Soc. Ent. Belgique, LVII, p. 357 (8). 
»e locality: Elisabethville, BeLGian Conco (Leplae). 
_ Var. nkomoénsis Foret, 1916, Rev. Suisse Zool., XXIV, p. 447 (8, 

*). See p. 261. 

‘ype locality: BeLa1an Conao (Kohl). 
31AN Conco: Akenge (Lang and Chapin). 

.. Var. sankisiana Foret, 1913, Rev. Zool. Afr., II, p. 348 (8). 
»¢ locality: Sankisia, BeLG1an Conco (J. Bequaert). 

_ 22b5. Var. transversaria Foret, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, 

: (9). See p. 261. 
oo: Liperta (Hadler). 

F) Rahat Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 270. 
Type locality: Assinie, Ivory Coast (C. Alluaud). 

" named (Lohier). 
. 23. Polyrhachis (Myrma) monista Sanrscui, 1914, Boll. Lab. Zool. Gen. 
seen p. 384, fig. 34 (8). Foret, 1916, Rev. Suisse Zool., XXIV, p. 

+452 (8, 9) 
“= Polyrhachis monista Santscui, 1910, Ann. Soc. Ent. France, LX XVIII, (1909), 

- p. 398, fig. 20 (¢ ). 
_  —s "Type locality: Frencu Conco. 

Gop Coast: Aburi (F. Silvestri). Betcian Conoco: Kilongalonga (Kohl). 
24. Polyrhachis (Myrma) natalensis Sanrscui. 

Polyrhachis natalensis SanTscut, 1914, Med. Géteborgs Mus. Zool. Afd., III, 

 p. 41 (8). 
“a Type locality: Stamford Hill, Navau (I. Trigfrdh). 

25. Polyrhachis (Myrma) nigrita Mayr. See p. 267. 
.* Polyrhachis nigrita Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 153 (9). 
ws : easny, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 777. 
_____- Type locality: Chama, Gop Coast (H. Brauns). 
e _ _Bexeran Conco: Akenge (Lang and Chapin). 
«26. -~—~ Polyrhachis (Myrma) otleti Foret, 1916, Rev. Suisse Zool., XXIV, p. 
a gael %, a). 
. ‘Type locality: St. Gabriel, Beta1an Conco (Kohl). 

27. Polyrhachis (Myrma) phidias Foret. 
Polyrhachis phidias Foner, 1910, Ann. Soc. Ent. Belgique, LIV, p. 450 (8). 
‘Type locality: Equatorial Africa, exact locality unknown, 
28. Polyrhachis (Myrma) revoili Exn. Anpré. Fore, 1914, Bull. Soc. 

Vaudoise Sc. Nat., (5) L, p. 262 (8); 1916, Rev. Suisse Zool., XXIV, p. 452 (8, 

9, &). See p. 267. 
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Polyrhachis revoili Ern. ANpré, 1886, Rev. d’Ent. Caen, VI, pp. 285 and 287 

(9). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 268. Foren, 1894, Mitth. Schweiz. 
Ent. Ges., IX, p. 71 (8). Ern. Anpré, 1895, Rev. d’Ent. Caen, XIV, p. 1 (8, 9). 

Mayr, 1895, Ann. Naturh. Hofmus. Wien, X, p. 153. Emery, 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 778. Foret, 1913, Rev. Zool. Afr., II, p. 349 (8, 9). 

Type locality: Somauitanp (Revoil). 

Frencn Conco: Ogowe (Mocquerys). Brtoran Conco: (Kohl); Kondué 
(Luja); Malela (J. Bequaert). Porrucurse East Arrica: Delagoa (Liengme). 
Nata: Durban (C. B. Cooper); Port Natal (H. Brauns). 

28,. Var. conduensis Foret, 1915, Bull. Soc. Vaudoise Se. Nat., (5) L, p. 

351 (8). 
Type locality: Kondué, Beto1an Conco (Luja). 

28. Var. donisthorpei Foret, 1916, Rev. Suisse Zool., XXIV, p. 453 (8); 
1917, Bull. Soc. Vaudoise Se. Nat., (5) LI, p. 252 (8). 

Type locality: NorTHEerNn Ruopests. 

28a. Subsp. volkarti Forer, 1916, Rev. Suisse Zool., XXIV, p. 453 (9). 

Type locality: Bretcran Conco (Kohl). 
29. Polyrhachis (Myrma) rufipalpis Sanrscat. 

Polyrhachis rufipalpis Sanrscui1, 1910, Ann. Soc. Ent. France, LXXYVIII, 
(1909), p. 396 (8). 

Type locality: Brazzaville, Frenca Coneo (A. Weiss). 
29a. Subsp. mayumbensis Foret, 1913, Ann. Soc. Ent. Belgique, LVI, p. 

358 (9). 
Type locality: Kiniati, Mayombe, Betcran Conco (R. Mayné). 
30. Polyrhachis (Myrma) schistacea (Gerst=cKeR) Santscui, 1914, ‘Voy. 

Alluaud et Jeannel Afr. Orient., Formicide,’ pp. 140 and 142 (8). 

Hoplomyrmus schistaceus GERST#CKER, 1858, Monatsb. Ak. Wiss. Berlin, p. 262 

(8). 
Hoplomyrmus schistazeus GERSTECKER, in Peters, 1862, ‘Reise n. Mossambique, 

Zool.,’ V, p. 508 (8), Pl. xxxu, fig. 6. 
Polyrhachis schistazeus Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 446. 

Gerst&ckEr, 1871, Arch. f. Naturg., XXXVII, 1; p. 354; 1873, in ‘v. d. Decken’s 
Reisen in Ost-Afrika, Gliederthiere,’ p. 342 (9). 

Polyrhachis militaris subsp. schistacea Ern. ANDR&, 1887, Rev. d’Ent. Caen, VI, 
p. 288 (8). Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 777. 

Polyrhachis schistacea RoGEr, 1863, ‘Verzeich. Formicid.,’ p. 6. Datia Torre, 
1893, ‘Cat. Hym.,’ VII, p. 268. BryeHam, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 

63 (8). Drxey and Lonestarr, 1907, Trans. Ent. Soc. London, pp. 344 and 355. 
Foret, 1907, Ann. Mus. Nat. Hungarici, V, p. 38 (9); 1907, Mitth. Naturh. Mus. 
Hamburg, XXIV, p. 16 (9); in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 92 (8, 
9); 1911, Bull. Soc. Vaudoise Se. Nat., (5) XLVII, p. 372 (8); 1913, Rev. Zool. 

Afr., II, p. 348 (8). 
Polyrachis militaris var. schistazea H. StaDELMANN, 1898, ‘Deere 

IV, Hym., p. 38. 
Type locality: Mozambique, Porrucugese East Arrica (Peters). 
Portucuese Conoco: Chinchoxo. Brtcran Coneo: Beni (Borgerhoff). 

British East Arrica: Victoria Nyanza (Zimmer); Tiwi to Gazi (Alluaud and 
Jeannel); Mombasa (v. d. Decken); Fundu Island; Chake Chake, Pemba Island 
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ow). German East Arrica: Mt. Kilimanjaro (Bornemisza); Barikiwa 

. Schroder); Tanga (Zimmer). Zanzipar: Mwera River; Bububu (Alluaud 
Jeannel). NyasaLanp: Fort Johnston (Rendall). Raopesta: Matoppo Hills; 

wia Falls (Dixey and Longstaff). Transvaau: Pretoria (Distant). 

30;. Var. divina Foret, 1913, Rev. Zool. Afr., II, p. 348 (8). Sawrscut, 1914, 
\Huaud et Jeannel Afr. Orient., Formicide,’ pp. 141 and 142 (8). See p. 261. 

a iiype Tovelity Pemba Island, Britisn East AFRICA (Voeltzkow). 
_ Beteran Conco: Zambi; Boma; Thysville; Poko (Langand Chapin). Brrrisu 
pean Mombasa; Bura, Wa-Taita, 1050 m. (Alluaud and Jeannel). German 
BAS] st AFRICA: Darressalaam. ZaNzIBaR. 

“Voy. DBesiad st Jeannel Afr. Orient, Pormisides p. “142 (8). 
Type locality: Frencu Conco (A. Weiss). 

30a. Subsp. atrociliata Sanrscui, 1913, Ann. Soc. Ent. Belgique, LVII, p. 
314 (8); 1914, Boll. Lab. Zool. Gen. Agrar. Portici, VIII, p. 385 (8); 1914, ‘Voy. 
Alluaud et Jeannel Afr. Orient., Formicide,’ pp. 141 and 142 (8). Srrz, 1916, 
‘Ergebn. Zweit. Deutsch. Zentr. Afr. Exp. 1910-11,’ I, p. 404 (8). 
_ Type locality: Banzyville, Bric1an Conco (Augustin). 

_-Prencn Guinea: Konakry (F. Silvestri). Ucanpa: Ibanda, Mt. Ruwenzori, 
1400 m. (C. Alluaud). Brta1an Conco: Duma (Schubotz). Frenca Conco: 
ee (Schubotz). 
 30a;. Var. benguelensis Sanrscui, 1913, Ann. Soc. Ent. Belgique, LVII, p. 

314 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., Formicide,’ pp. 141 and 142 

— See p. 261. 
Type locality: Beneveta (J. Cruchet). 
Berean Conco: Garamba; Yakuluku (Lang and Chapin). 

- 80b. Subsp. congolensis (Sanrscu1) Foret, 1913, Ann. Soc. Ent. Belgique, 
__ LIL, p. 357 (8). 
4 Polyrhachis schistacea var. congolensis Santscut, 1910, Ann. Soc. Ent. France, 
_ LXXVIII, (1909), p. 399 (8). 

Polyrhachis 4 * is gagates subsp. congolensis Forex, 1913, Rev. Zool. Afr., II, p. 282 

a (8). 

Zz Polyrhachis (Myrma) gagates var. congolensis Santscut, 1914, ‘Voy. Alluaud et 

___ Jeannel Afr. Orient., Formicide,’ p. 139 (8). 
a Type locality: Mandouga, Frencu Conao (A. Weiss). 

mS Frencu Conco: Comba Ibre (A. Weiss). Betatan Conco: Congo da Lemba 
_ (R. Mayné). Bririsn East Arnica: Bura, Wa-Taita, 1050 m.; Voi (Alluaud and 
_ Jeannel). 
= 30c. Subsp. fracta Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 

 Formicidw,’ pp. 141 and 142 (8). 
Type locality: Fort Hall, 1330 m., Bririsu East Arnica (Alluaud and Jeannel). 

a 30c,. Var. subplana Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
_ Formicide,’ p. 142 (8). 

: Type locality: Gazi, Brrrisn East Arnica (Alluaud and Jeannel). 
30d. Subsp. medusa Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, 

p. 206 (8, 9, o*); 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 78. 
Polyrhachis militaris subsp. schistacea var. medusa Emery, 1898, Rend. Accad. 

Sc. Bologna, N. 8., II, p. 228. 
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Polyrhachis medusa Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 92 
(8, 9). 

Polyrhachis (Myrma) meduse Santscut, 1914, ‘Voy. Alluaud et Jeanne Afr. 
Orient., Formicide,’ p. 140 (8). 

Type locality: ZANzIBAR (Voeltzkow). 
German East Africa: Mafia Island (Voeltzkow); ae ee 

British East Arrica: Ramisi River; Voi, Taita (Alluaud and Jounnal);..Ghake 
Chake, Pemba Island (Voeltzkow). 

30e. Subsp. nigriseta (Sanrscur) Foret, 1913, Ann. Soe. Ent. Belgique, 
LVII, p. 357. 

Polyrhachis nigriseta Santscut, 1910, Ann. Soc. Ent. France, -LXXVIII, (1909), 
p. 399 (8). Foren, 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 272 (8), 

Type locality: Mindouli, Frencn Conco (A. Weiss). 
WesTerRN ApbyssiniA: (Ig). 
30e. Var. clariseta (SanTscut) Fore, 1913, Ann. Soc. Ent. Belgique, LVII, 

p. 357 (8). 
Polyrhachis nigriseta var. clariseta Santscut, 1910, Ann. Soe. Ent. France, 

LXXVIII, (1909), p. 400 (8). 
Polyrhachis (Myrma) nigriseta var. clariseta Santscut, 1914, ‘Voy. Alluaud et 

Jeannel Afr. Orient., Formicide,’ p. 140 (8). 
Type locality: Mendougs, Frencu Coneo (A. Weiss). 

Be.taian Conco: Congo da Lemba (R. Mayné). Bririsn East Arrica: Voi, 
Taita (Alluaud and Jeannel). 

30f. Subsp. rugulosa (Mayr) Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 
II, p. 92 (8); 1910, Ann. Soc. Ent. Belgique, LIV, p. 450 (8). Srrrz, 1910, Mitt. 
Zool. Mus. Berlin, V, p. 151 (8). Forex, 1913, Ann. Soc, Ent. Belgique, LVII, pp. 
147 (8) and 357 (8); 1913, Rev. Zool. Afr., II, p. 349 (8); 1913, Deutsch. Ent. 
Zeitschr., Beih., p. 225 (8). 

Polyrhachis rugulosus Mayr, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 685 (8), 
Pl. 1, fig. 7. Rocer, 1863, ‘Verzeich. Formicid.,’ p. 9. Emery, 1889, Bull. Soc. Ent. 
Italiana, XXI, p. 69, footnote. Da tia Torre, 1893, ‘Cat. Hym.,’ VII, p. 268. 
Emery, 1894, Mem. Accad. Se. Bologna, (5) IV, p. 113 (9). Foret, 1894, Mitth. 
Schweiz. Ent. Ges., IX, p.72. Emery, 1895, Ann. Soc. Ent. France, LXIV, p. 55 (8); 
1896, Mem. Accad. Se. Bologna, (5) V, p. 777; 1897, Ann. Mus. Civ. Genova, 
XXXVIII, p. 605 (8, 9, @). Sanrscur, 1910, Ann. Soc. Ent. France, LX XVIII, 

(1909), p. 400. Emery, 1912, Annuar. Mus. Zool. Univ. Napoli, N.8., III, No. 26, p. 2. 

Polyrhachis carinatus F. Smrru, 1858, Journ. Proc. Linn. Soe. London, Zool., 

II, p. 59; 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 71 (8), Pl. rv, figs. 48 and 49 (nec 
Formica carinata Fabricius). 

Polyrhachis militaris subsp. cafrorum Foret, 1879, Bull. Soc. Vaudoise Se. 
Nat., XVI, p. 120 (8, 9, co); 1886, Ann. Soc. Ent. Belgique, XXX, p. 194 (8). 
Ern. Anpré, 1887, Rev. d’Ent. Caen, VI, p. 287 (8). 

Polyrhachis cafrorum Forex, 1892, Mitth. Schweiz. Ent. Ges., VIII, p. 350 (8). 
Emery, 1892, Ann. Mus. Civ. Genova, XXXII, p. 122. Datta Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 260. 

Polyrhachis militaris var. rugulosa Mayr, 1893, Jahrb. Hamburg. Wiss. Anst., 
X, 2, p. 197; 1895, Ann. Naturh. Hofmus. Wien, X, p. 154; in Sjéstedt, 1907, 
‘Exped. Kilimandjaro, Meru, etc.,’ II, 8, p. 22. 



__—~—"Wheeler, Ants of the Belgian Congo 1003 

a schse schistaces var. rugulosa Foret, 1911, Bull. Soc. Vaudoise Se. Nat., 

(5) XLVI, p. 372 (8). 
Polyrhachis (Myrma) schistacea var. rugulosa Santscut, 1914, ‘Voy. Alluaud et 

annel Afr. Orient., Formicide,’ pp. 141 and 142 (9); 1914, Boll. Lab. Zool. Gen. 
ral . Portici, VIII, p. 385 (8). 
_ Type locality: Port Natal, Nata (not Brazil as originally given by Mayr). 

, Toon: Bismarckburg (Conradt). Cameroon: Etombe (Adametz). Frenca 
onco: Loango (H. Brauns); Brazzaville; Comba Ibre; Mandouga (A. Weiss). 

Posrcouns: Conco: Chinchoxo (Falkenstein). BretGcian Conco: Kwesi to Kilo 
(Bayer); Kimpoko (Bittner); Old Kasongo (J. Bequaert); Congo da Lemba (R. 

; Boma (H. Brauns; Styczinski); Luapula River. Ancota: Quifangondo 
Silvestri). Ruopesta: (G. Arnold). Transvaat: Makapan; Hamman’s Kraal . 

E. Simon) ; Valdezia (P. Berthoud). Cape Province: Kimberley (E. Simon). 
ae East Arrica: Delagoa (Liengme; A. Miiller); Mozambique 

- (Fornasini); Quilimane (Stuhlmann). German East Arrica: Daressalaam 
_ (H. Brauns; A. Miller); Kibonoto, Kilimanjaro, 1000-3000 m.; Meru (Sjéstedt); 

‘Mafia Island (Voeltzkow). Zanzipar: (Stuhlmann). Brrrisn East AFRICA: 
_ Kitui (Hildebrandt); Bura (H. Brauns); Mbuyuni, Pori, 1110 m. (Alluaud and 
_ Jeannel). Somatianp: (C. Keller); Magala Re Umberto (Ruspoli). AByYssINrA: 

_ Webi (Bricchetti-Robecchi). 
ae 30f,. Var. divinoides Foret, 1913, Rev. Zool. Afr., II, pp. 348 and 349 (8). 

oe ‘Bequaert, ibid., p. 431. See p. 261. 
tio Polyrhachis (Myrma) schistacea var. divinoides Santscui, 1914, Boll. Lab. Zool. 

Gen. Agrar. Portici, VIII, p. 385 (8); 1914, ‘Voy. Alluaud et Jeannel Afr. Orient., 
Formicide,’ p. 142 (9). 

Type locality: Sankisia, Betc1an Conco (J. Bequaert). 
Betoetan Conco: Boma (F. Silvestri); Banana (Lang and Chapin). Trans- 

VAAL, 

30g. Subsp. schititeri Forer, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 72. 

_ Polyrhachis militaris subsp. schliteri Foret, 1886, Ann. Soc. Ent. Belgique, 
XXX, p. 195 (8). Eryn. Anpré, 1886, Rev. d’Ent. Caen, VI, p. 288 (8). Mayr, 

1895, Ann. Naturh. Hofmus. Wien, X, p. 154 (8). Emery, 1896, Mem. Accad. Sc. 

Bologna, (5) V, p. 777. Srrrz, 1910, Mitt. Zool. Mus. Berlin, V, p. 151 (8). 
Polyrhachis schliteri Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 268. 
Polyrhachis schistacea subsp. schluteri Sanrscut, 1914, Med. Géteborgs Mus. 

Zool. Afd., III, p. 42 (8). 
Polyrhachis (Myrma) schluteri Sanrscut, 1914, ‘Voy. Alluaud et Jeannel Afr. 

Orient., Formicidw,’ p. 143 (9). 
Type locality: German East Arnica (Schliiter). 
Toco: Bismarckburg (Conradt). Nata: Stamford Hill (I. Trigirdh); Port 

Natal (H. Brauns). Zotvtanp: Dukudu (I. Trigirdh). Portocuese East Arrica: 
Delagoa (P. Berthoud; Liengme). Brrrisn East Arnica: Voi (C. Alluaud). 

30g. Var. indigens (Foret). 
Polyrhachis (Myrma) schliteri var. indigens Fore, 1914, Bull. Soc. Vaudoise 

Sc. Nat., (5) L, p. 261 (9). 
Type locality: Durban, Natau (G. Arnold). 
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30g. Var. plebeia (Sanrscu). 

Polyrhachis (Myrma) schluteri var. plebeia Santscut, 1914, ‘Voy. Alluaud et 
Jeanne] Afr. Orient., Formicide,’ p. 143 (8). 

Type locality: Taveta, 750 m., British East Arnica (Alluaud and Jeannel). 
31. Polyrhachis (Myrma) schoutedeni Sanrscut, 1919, Rev. Zool. Afr., VI, 

p. 249 (9). 

Type locality: Dolo, Be:atan Conco-F. Chaltin). 
32. Polyrhachis (Myrma) spinicola Fore. 

Polyrhachis spinicola Fore, 1894, Mitth. Schweiz. Ent. Ges., IX, p. 70 (8, @). 
Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 777. 

Type locality: Delagoa, Porrucurse East Arnica (Junod). 

Portucvuese East Arrica: Muculla (A. Miiller). 
33. Polyrhachis (Myrma) spitteleri Fore., 1916, Rev. Suisse Zool., XXIV. 

p. 450, fig. 6 (8). 
Type locality: Betcran Conco (Kohl). 
34. Polyrhachis (Myrma) sulcata Ern. Anpré. 
Polyrhachis sulcata Ern. ANDR6, 1895, Rev. d’Ent. Caen, XIV, p. 1 (8). Mayr, 

1895, Ann. Naturh. Hofmus. Wien, X, p. 154 (9). Emery, 1896, Mem. Acead. Se. 
Bologna, (5) V, p. 777. 

Type locality: Ogowe, Frencn Coneo (Mocquerys). 
Cameroon: (H. Brauns). Brexiatan Conco. 

35. Polyrhachis (Myrma) viscosa F. Swrra. Sanrscut, 1914, ‘Voy. Alluaud 
et Jeannel Afr. Orient., Formicide,’ p. 143 (8, 2). See p. 267. 

Polyrhachis viscosus F. Smrru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 71 (8), Pl. 
1V, fig. 41. Roger, 1863, ‘Verzeich. Formicid.,’ p. 6. Mayr, 1863, Verh. Zool. Bot. 
Ges. Wien, XIII, p. 447; 1886, ibid., XXXVI, p. 357. Ern. ANpr&, 1887, Rev. d’Ent. 
Caen, VI, p. 287 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 271. Emery, 1896, 

Mem. Accad. Sc. Bologna, (5) V, p. 777; 1897, Ann. Mus. Civ. Genova, XX XVIII, 

p. 605 (8, @); 1899, ibid., XX XTX, p. 501 (9). Foret, in Voeltzkow, 1907, ‘Reise 
in Ostafrika,’ II, p. 92 (8); 1910, Zool. Jahrb. Abt. Syst., XXIX, p. 272 (8); 1913, 
Ann. Soc. Ent. Belgique, LVII, p. 143 (8, 9). 

Polyrhachis antinorii Emery, 1877, Ann. Mus. Civ. Genova, IX, p. 365, fig. 
(8). Enn. Anpré, 1887, Rev. d’Ent. Caen, VI, p. 287 (8). 

Type locality: Port Natal, Nara... 

SouTHERN Ruopesia: Redbank (G. Arnold). German East Arrica: Mafia 
Island (Voeltzkow). Brirish East Arrica: Voi, Taita; Bura, 1050 m. (Alluaud and 
Jeannel). SomaumLanp: Magala Re Umberto (Ruspoli). Asyssinta: Dimé to 

Bass Narok (V. Bottego); Coromma; Ganale (Ruspoli). Erirrea: Sciotel; Keren 
(Beccari); Ghinda (K. Escherich). Brvotan Conco: Ngayu (Lang and Chapin). 

36. Polyrhachis (Myrma) weissi Sanrscui. 

Polyrhachis weissi Santscut, 1910, Ann. Soc. Ent. France, LXXVIII, (1909), 
p. 395, fig. 18 (8). 

Type locality: Brazzaville, Frencu Conco (A. Weiss). 
37. Polyrhachis (Myrma) wellmani Fore . . 7 
Polyrhachis wellmani Forex, 1909, Ann. Soc. Ent. Belgique, LIII, p. 68 (8). 

Type locality: Benevexa (C. Wellman). 

ae ee ee 
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By Wm. M. WHEELER 

a “The following list includes all the ants recorded from the Malagasy 
egion, viz. Madagascar, Nossi Bé, and the other islands of the Indian 
sean: Mauritius, Réunion, the Seychelles, the Comoros, Aldabra, 
jirantes, Farquhar, Chagos, etc. 

References contained in the foregoing catalogue of Ethiopian ants 
2 not been repeated here. 

FORMICIDZ 

CERAPACHYIN# Forel 
Cerapachyini Forel 

Cerapachys I. SMITH 

ty Cerapachys imerinensis (ForeL) Emery, 1911, ‘Gen. Insect., Ponerine,’ 
p.d. 
mt Parasyscia imerinensis Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagas- 
ear,’ XX, 2, p. 138 (9), Pl. m, fig. 12. Datta Torre, 1893, ‘Cat. Hym.,’ VI, 

; Pp 17. 
Type locality: Imerina, Mapacascar (Camboué). 

; Phyracaces EMERY 

1. Phyracaces krepelini (Fore:) Emery, 1911, ‘Gen. Insect., Ponerinz,’ 

p. 11. 
krepelinii Forex, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp. 246 

(8) and 488. 
Type locality: Moramanga, Imerina, Mapacascar (Sikora). 
2. Phyracaces mayri (Fore.) Emery, 1902, Rend. Accad. Sc. Bologna, N.S., 

VI, p. 24; 1911, ‘Gen. Insect., Ponerinz,’ p. 11. 
Ganpackye mayri Fount, ; in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 244(9). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 17. Emery, 1900, 
Bull. Soc. Ent. Italiana, XXXI, (1899), p. 264 (8; nec c*). 

33 Type locality: Anosibé, Bezanozano Province, Mapacascar (Sikora). 
Mapacascar: Antongil Bay (Mocquerys). 
2,. Var. brachynodus (Foret) Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 11. 
Cerapachys mayri var. brachynodus Fore., 1892, Ann. Soc. Ent. Belgique, 

XXXVI, p. 420 (8). 
Type locality: Mapaacascar (Sikora). 

PONERINZ Lepeletier 
Cylindromyrmicini Emery 

Simopone Fore. 
1. Simopone emeryi Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, p. 247 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 17. Emery, 
1911, ‘Gen. Insect., Ponerine,’ p. 16. 

Type locality: Anosibé, Bezanozano Province, Mapacascar (Sikora). 
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2. Simopone grandidieri Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 

Madagascar,’ XX, 2, p. 141 (8), Pl. rv, fig. 8. Datta Torre, 1893, ‘Cat. Hym.,’ 
VII, p.17. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 16. 

Type locality: Imerina, MapaGascar (Sikora). 
3. Simopone (?) mayri Emery, 1911, ‘Gen. Insect., Ponerinw,’ p. 16. 

Cerapachys mayri Emery, 1900, Bull. Soc. Ent. Italiana, XX XI, (1899), p. 264 
(ot; nec 8; nec Forel). 

Type locality: Antongil Bay, Mapacascar (Mocquerys). 

Amblyoponini Fore! 

Mystrium RoGER 

1. Mystrium mysticum Rocer, 1862, Berlin. Ent. Zeitschr., VI, p. 247 (2), 
Pl. 1, figs. 15 and 15a-b; 1863, ‘Verzeich. Formicid.,’ p. 20. Mayr, 1863, Verh. 
Zool. Bot. Ges. Wien, XIII, p. 436. Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 

Madagascar,’ XX, 2, p. 117 (9), Pl. mm, fig. 11b (nec 7; nec 1892, Ann. Soc. Ent. 
Belgique, XXXVI, p. 520, 8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 15. Foret, 
1899, Ann. Soc. Ent. Belgique, XLIII, p. 304 (8, 9, &). Emery, 1900, Bull. Soc. 
Ent. Italiana, XXXI, (1899), p. 265 (8, 2, co"). Foren, 1904, Ann. Mus. Zool. Ac. 

Se. St. Pétersbourg, VIII, (1903), p. 369 (8, 2); in Voeltzkow, 1907, ‘Reise in Ost- 

afrika,’ II, p. 75 (8). Emery, 1911, ‘Gen. Insect., Ponerinw,’ p. 23, Pl. 1, figs. 12 

and 12b. 
Type locality: MADAGASCAR. 
Mapacascar: Fénérive (Perrot); Fort Dauphin (Sikora); 30 miles northwest 

of Tamatave (O’Swald); Antongil Bay (Mocquerys). Comoros: Grand Comoro; : 
Anjouan (Voeltzkow). 

2. Mystrium oberthiiri Forer, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 192 (8). Wasmann, 1897, Zool. Anzeiger, XX, p. 250. Emery, 1900, Bull. 

Soc. Ent. Italiana, XXXT, (1899), p. 267 (8, co); 1911, ‘Gen. Insect., Ponerinz,’ 
p. 23. 

Type locality: Kalalo, Ile Sainte Marie, east coast of MapaGascar (Perrot). 

Mapaaascar: Antongil Bay (Mccquerys). 
3. Mystrium rogeri Fore:, 1899, Ann. Soc. Ent. Belgique, XLITI, p. 304 (8). 

Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 23. | 

Mystrium mysticum Forst, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 117 (*), Pl. m1, figs. 11 and 11a (nee 9 ; nec Roger); 1892, Ann. Soc. Ent. 
Belgique, XXXVI, p. 520 (8). 

Type locality: Imerina, MADAGAscar. 
Mapaacascar: Amparafaravantsiv (Sikora). 
4. Mystrium stadelmanni Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 

251 (8); 1899, ibid., XLIII, p. 305. Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 25. 

Type locality: eastern Imerina, MapaGcascar (Sikora). 
5. Mystrium voeltzkowi Foret, 1897, Abhandl. Senckenberg. Natur, Ges., 

XXI, p. 189, fig. 1 (8, o*). Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 23. 

Type locality: Noss Bé (Voeltzkow). 
5. ?Var. fallax Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 192 

(8). Ewery, 1911, ‘Gen. Insect., Ponerinez,’ p. 23. 

Type locality: Nosst Bé (Voeltzkow). 
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Platythyreini Emery 
Platythyrea Rocer 

ae Sas arthuri Foret, 1910, Ann. Soc. Ent. Belgique, LIV, p. 15 
RY, 1911, ‘Gen. Insect., Ponerinz,’ p. 29. 
¢ locality: Amber Mts., northern MapaGascar. 
Platythyrea bicuspis Exany, 1900, Bull. Soc. Ent. Italiana, XX XT, (1899), 

(8, 2); 1911, ‘Gen. Insect., Ponerinz,’ p. 29. 
ype locality: Antongil Bay, Mapaaascar (Mocquerys). 
" Platythyrea mocquerysi Ean, 1900, Bull. Soc. Ent. Italiana, XX XI, 

tythyre: mécyuerist Eacuny, 1911, ‘Gen. Insect., Ponerinz,’ p. 29. 
locality: Antongil Bay, Mapacascar (Mocquerys). 

Var. debilior Fore, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 76 (9). 
pe locality: Tulear, southwest Mapacascar (Voeltzkow). 
DAGASCAR: north Mahafaly, southwest Madagascar (Voeltzkow). 
oy a wroughtoni Foret, 1900, Journ. meena Nat. Hist. Soc., 

Ponerini Forel 

Bothroponera Mayr 

1. Bothroponera cambouei Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 
ae Wiikesicas,’ XX, 2, p. 133 (8, 9), Pl. rv, fig. 7. Datta Torre, 1893, ‘Cat Hym.,’ 

| VU, p. 35. 
____- Pachycondyla (Bothroponera) cambouei Emery, 1901, Ann. Soc. Ent. Belgique, 
_ XLV, p. 45; 1911, ‘Gen. Insect., Ponerinw,’ p. 78. 
Type locality: Antanaiative, Imerina, Mapacascar (Camboué). 

: 2. Bothroponera comorensis (Exnx. Anoré) Foret, in Grandidier, 1891, 
‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 129 (8), Pl. tv, fig. 5. Datta Torre, 
1893, ‘Cat. Hym.,’ VII, p. 36. 
_ Panera comorensis Exx. Anpré, 1887, Rev. d'Ent. Caen, VI, p. 292 (9). 
__ Pachycondyla (Bothroponera) comorensis Emery, 1901, Ann. Soc. Ent: Belgique, 
XLV, p. 45 Fore, 1907, Mitth. Naturh. Mus. Hamburg, XXIV, p. 14(8). Emery, 
1911, ‘Gen. Insect., Ponerine,’ p. 78. 
‘i Type locality: Nosst Bé. 

_ Mapacascar: (Kiderlen). 
ie. 3. Bothroponera perroti Fore:, in Grandidier, 1891, ‘Hist. Phys. Nat. 
opened XX, 2, p. 131 (9), Pl. rv, fig. 6. Datta Torre, 1893, ‘Cat. Hym.,’ 

__—_——- Ponera (Bothroponera) perroti Emery, 1900, Bull. Soc. Ent. Italiana, XXXT, 
a (1899), p. 267 (8). 
_-—s«éPachycondyla (Bothroponera) perroti Emery, 1901, Ann. Soc. Ent. Belgique, 
XLV, p. 45; 1911, ‘Gen. Insect., Ponerinw,’ p. 78. 
net Type locality : Fénérive, MADAGASCAR (Perrot). 

Mapacascar: Antongil Bay (Mocquerys). 
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3a. Subsp. admista Foret, in Grandidier, 1892, ‘ Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 251 (8); 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 188. Was- 
MANN, 1897, Zool. Anzeiger, XX, p. 250. 

Bothroponera admista DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 35. 
Ponera (Bothroponera) perroti var. admista Eunar, 1900, Bull. Soc. Ent. Italiana, 

XXXI, (1899), p. 267. 
Pachycondyla (Bothroponera) perroti subsp. pre es Emery, 1901, Ann. Soc. Ent. 

Belgique, XLV, p. 45; 1911, ‘Gen. Insect., Ponerinz,’ p. 78. 

Type locality: Anosibé, Bezanozano Province, MapaGascar (Sikora). 
Mapacascar: Antongil Bay (Mocquerys); Kalalo, Ile Sainte Marie (Perrot). 
4. Bothroponera wasmanni Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, 

p. 383 (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 128 (8), 
Pl. rv, fig. 4. Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 37. Emery, 1895, Ann. Soc. 

Ent. Belgique, XX XIX, p. 336. Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, pp. 188 and 196 (8, 9, o). 

Ponera (Bothroponera) wasmanni Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, 
(1899), p. 267 (9). 

Pachycondyla (Bothroponera) wasmanni Emery, 1901, Ann. Soc. Ent. Belgique, 
XLV, p. 45; 1911, ‘Gen. Insect., Ponerinz,’ p. 78. 

Type locality: Nossi BE (C. Keller; Voeltzkow). 
Mapaaascar: Ile Sainte Marie (Perrot); Antongil Bay (Mocquerys); Diego 

Suarez (C, Alluaud). 

Euponera ForEL 

Subgenus 1. Euponera, sensu stricto 

1. Euponera sikorw Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, p. 127 (8). Dauxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 42. Emery, 
1901, Ann. Soc. Ent. Belgique, XLV, p. 46; 1911, Emery, ‘Gen. Insect., Ponerinz,’ 

p. 83. 
Type locality: Center of MapaGascar (Sikora). 

Subgenus 2. Mesoponera Emery 

2. Euponera (Mesoponera) elise (ForeL) Emery, 1901, Ann. Soc. Ent. 

Belgique, XLV, p. 46; 1911, ‘Gen. Insect., Ponerine,’ p. 81. See p. 775. 

Ponera elise Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 
2, p. 221 (8), Pl. v, figs. 10 and 10a; 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 520 
(8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 39. 

Euponera (Xiphopelta) elise Foret, 1913, Deutsch. Ent. Zeitschr., Beih., p. 206. 
Type locality! Andrangoloaka Forest, MADAGASCAR (Sikora). 
Mapacascar: Amparafaravantsiv (Sikora). 
3. Euponera (Mesoponera) melanaria Emery, 1911, ‘Gen. Insect., Poneri- 

ne,’ p. 81 (8). 

Ponera melanaria Emery, 1893, Ann. Soc. Ent. France, LXII, p. 260, footnote 
(8). 

Type locality: Ceyion (E. Simon). 

Inp14, CeYLon, Burma; a subspecies in QUEENSLAND. 
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_ Var. macra Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 81 (8). 

Ponera melanaria var. macra Emery, 1894, Ann. Soc. Ent. France, LXIII, p. 
). Foret, 1907, Trans. Linn. Soc. London, Zool., XII, p. 93. 

_ Type locality: Mahé, Seycuetues (C. Alluaud). 

ae Subgenus 3. Trachymesopus Emery 

_ Euponera (Trachymesopus) darwini (ForeL). See p. 778. 

v Reaion. 
Var. madecassa Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 86. 

darwini var. madecassa Emery, 1900, Bull. Soc. Ent. Italiana, 

Ponera LATREILLE 

- Ponera indigens Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp. 246 
18) (8; originally given by error as 9); Emery, 1911, ‘Gen. Insect., Ponerinz,’ 

Be Type locality: Moramanga, Imerina, MApAGAscar (Sikora). 
1. Var. bellicosa Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 487 (8, 

, o&). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 91. 
_ Type locality: Central Mapacascar (Sikora). 

2. Ponera johann@ Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
- gasear,” XX, 2, p. 220 (8), Pl. v, fig. 11; 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 
. Dawa noone 1893, ‘Cat: Hym:, VII, p.39. Wasmann, 1894, ‘Verzeichn. 

oy LXIII, p. 68 (8, 9); 1895, Aun. Soc. Ent. Belelaus, XXXIX, p. 336; "1901, 
o: og p.44. Foret, 1907, Trans. Linn. Soc. London, Zool., XII, p. 93. Emery, 
‘1911, ‘Gen. Insect., Ponerinw,’ p. 91. 

Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
_ ‘Mapacascar: Amparafaravantsiv (Sikora); Diego Suarez (C. Alluaud). 

| SeYcHELLEs: La Digue (C. Alluaud). 
-§. -~-Ponera ludovice Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
_ gasear,, XX, 2, p. 249 (8). Darra Torre, 1893, ‘Cat. Hym.,’ VII, p. 40. 
_ Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 44; 1911, ‘Gen. Insect., Ponerins,’ 
ip. 91. 
‘Type locality: Anosibé, Bezanozano Province, MapaGascar (Sikora). 
an Fé Ponera punctatissima Rover. See p. 782. 

West Arnica. 
4a, Subsp. indifferens Fore:; 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 245 

i (8, 9). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 91. 

Type locality: Moramanga, Imerina, MapaGascar (Sikora). 
4b. Subsp. jugata Fore, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 251 (9). Esery, 1900, Bull. Soe. Ent. Italiana, XX XI, (1899), p. 268; 
~- 1911, ‘Gen. Insect., Ponerina,’ p. 91. 

Ponera jugata Datia Torae, 1893, ‘Cat. Hym.,’ VII, p. 39. 

Type locality: Imerina Province, MapaGascar (Sikora). 
Mapacascar: Antongil Bay (Moequerys). 
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4b;. Var. glabrata Forex, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 245 (8). 
Emery, 1911, ‘Gen. Insect., Ponering,’ p. 91. : 

Type locality: Moramanga, Imerina, MApaGascar (Sikora), 
5. Ponera raguse Emery. See p. 782. 

Ponera ragusai Fore, 1912, Trans. Linn. Soc. London, Zool., XV, p. 159 (8). 
Sreycue.ites: Mahé (H. M. Scott). 
6. Ponera sakalava Fore., in Grandidier, 1891, ‘Hist. Phys. Nat. Mada-~ 

gascar, XX, 2, p. 124 ( 9), Pl. rv, fig. 3; ibid., p. 222 (98), Pl. v, fig.9. Datta Torre, 

1893, ‘Cat. Hym.,’ VII, p. 42. Emery, 1901, Ann. Soc. Ent. Belgique, XLV, p. 44; 
1911, ‘Gen. Insect., Ponerinz,’ p. 92. 

Type locality: Center of Mapacascar (Hildebrandt). 
Mapaaeascar: Andrangoloaka Forest (Sikora). 

6a. Subsp. excelsior Fore, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, p. 248 (8). 

Ponera excelsior DALLA Tork», 1893, ‘Cat. Hym.,’ VII, p. 39. 

Type locality: Anosibé, Bezanozano Province, MapsGascar (Sikora). 

Leptogenyini Forel 

Leptogenys RoGEeR 

Subgenus 1. Leptogenys, sensu stricto 

1. Leptogenys alluaudi Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 
338 (8); 1911, ‘Gen. Insect., Ponerinew,’ p.99. 

Type locality: Diego Suarez, northern Mapaaascar (C. Alluaud). 
2. Leptogenys comorensis Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 

I], p. 76 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 99. 

Type locality: Moheli, Comoros (Voeltzkow). 

Mapaaascar: Lake Alaotra (Voeltzkow). 
3. Leptogenys falcigera Rocrr, 1861, Berlin. Ent. Zeitschr., V, p. 42 (8); 

1862, ibid., VI, p. 244 (8, @), Pl. 1, fig. 14. Foret, in Grandidier, 1891, ‘Hist. Phys. 
Nat. Sisdedthcar:? XX, 2, p. 109 (8, o), Pl. m, fig. 10. Datta Towns; 1893, ‘Cat. 

Hym.,’ VII, p. 46. Emery, 1900, Bull. Soc. Ent. Italiana, XX XI, (1899), p. 271. 

Fore, 1900, Journ. Bombay Nat. Hist. Soc., XIII, pp. 304 and 309. Binenam, 
1903, ‘Fauna Brit. India, Hym.,’ II, p. 53, fig. 30 (8). Emery, 1911, ‘Gen. Insect., 
Ponerine,’ p. 99. ie 

Type locality: CeyLon (Nietner). 
INDOMALAYAN REGION.. 
Mapacascar: Tamatave (Camboué); Ivondrona River near Tamatave (C. 

Keller); Antongil Bay (Mocquerys). 
4. Leptogenys gracilis Emery, 1900, Bul. Soc. Ent. Italiana, XX XI, (1899), 

p. 271 (8). Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ I], p. 76 (8). Emery, 

1911, ‘Gen. Insect., Ponerinz,’ p. 99. 

Type locality: Antongil Bay, MapaGascar (Mocquerys). 
Mapaaascar: Tamatave (Voeltzkow). 
5. Leptogenys incisa Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar, XX, 2, p. 113 (8), Pl. rv, fig. 1. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 
46. Emery, 1911, ‘Gen. Insect., Ponerinew,’ p. 100. 

Type locality: Mt. Lokobé, Noss B&é& (O’Swald). 
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. Var. imerinensis Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
~ gasear,’ XX, 2, p. 242 (8, @). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 46. 

Leptogenys incisa subsp. imerinensis Emery, 1911, ‘Gen. Insect., Ponerinz,’ 

Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 

_ 5a. Subsp. suarensis Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 338 
§); 1911, ‘Gen. Insect., Ponerine,’ p. 100. 
Type locality: Dicgo Suarez, Mapacascar (C. Alluaud). 

6. Leptogenys maxillosa (FP. Smrru) Mayr, 1886, Verh. Zool. Bot. Ges. 
XXXVI, p. 358. Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 382 (8); 

Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 112 (8, @). Foret, 
7, Abh. Senckenberg. Naturf. Ges., XXI, p. 185 (8); 1907, Trans. Linn. Soe. 
won, Zool., XII, p. 91. See p. 787. 
Type locality: Mauritius (Beke). 
Mapacascar: Ivondrona (C. Keller). Nossi Bé: (Voeltzkow). SeycHELues: 
e). Ammranres: (Eagle). Corrivy: (J.S. Gardiner). 

6. Var. vinsonnella (Durovur) Emery, 1894, Ann. Soc. Ent. France, LXIII, 
p. 68 (8). Foret, 1895, Ann. Soc. Ent. Belgique, XXXIX, p. 49; 1897, Abhandl. 
Senckenberg. Naturf. Ges., XXI, p. 188 (8); in Voeltzkow, 1907, ‘Reise in Ost- 

afrika,’ II, p. 76 (8). Eunny, 1911, ‘Gen. Insect., Ponerine,’ p. 99. Fore, 1912, 
Trans. Linn. Soc. London, Zool., XV, p. 159 (8). 

ss Formica vinsonnella L. Dorovk,, 1864, Ann. Soc. Ent. France, (4) IV, p. 210 
*: @. Daa Torre, 1893, ‘Cat. Hym.,’ VII, p. 214. 
Fo: Type locality: Réunron (Vinson). 

sab _ SEYCHELLES: (A. Brauer); Mahé (C. Alluaud); Dennis Island (H. M. Scott). 

Comme: ‘Moheli (Voeltzkow). Mapaaascar: Ile ‘Bainte Marie (Voeltzkow) 
. 7. Leptogenys voeltzkowi Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 194 (8). Ewery, 1911, ‘Gen. Insect., Ponerine,’ p. 100. 

_ Type locality: Noss: Bé (Voeltzkow). 

Subgenus 2. Macherogenys Emery 

_ Leptogenys subg. Machwrogenys Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 100. 
Subgenotype: Leptogenys truncatirostris Forel, 1897. 

_ &. Leptogenys (Machwrogenys) antongilensis Emery, 1911, ‘Gen. Insect., 
 Ponerinex,’ p. 100. 

__ Leptogenys incisa var. antongilensis Emery, 1900, Bull. Soc. Ent. Italiana, XXXT, 
(1899), p. 272, fig. (8). 
‘Type locality: Antongil Bay, Mapacascar (Mocquerys). 

ss 9. Leptogenys (Macherogenys) ridens Fore:. Emery, 1911, ‘Gen. Insect., 
_Ponerinew,’ p. 100. 

_ Leptogenys ridens Foner, 1910, Ann. Soc. Ent. Belgique, LIV, p. 16 (8). 
Type locality: Fort Dauphin, Mapacascar (Sikora). 

— 10. Leptogenys (Macherogenys) truncatirostris Foner. Emery, 1911, 
‘Gen. Insect., Ponerinw,’ p. 101, Pl. 11, fig. 11. 
__—s— Leplogenys truncatirostris Forni, 1897, Abhandl. Senckenberg. Naturf. Ges., 
 XXI, p. 195, fig. 2(%); 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, (1903), 

-p. 3€9 (8); in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ I], p. 76 (°?). 
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Type locality: Nosst B& (Voeltzkow). . 
Mapacascar: Ranomafana; Fort Dauphin (Sikora). Comoros: Anjouan; 

Grand Comoro (Voeltzkow). nna 

Subgenus 3. Lobopelta (Mayr) 

1l. Leptogenys (Lobopelta) angusta (Fore.) Emery, 1911, ‘Gen. Insect. 
Ponerine,’ p. 101. 

Lobopelta angustaForet, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 519 (8)., 
Type locality: Andrangoloaka Forest, MaDaGascar (Sikora). 

12. Leptogenys (Lobopelta) corulescens Emery, 1911, ‘Gen. Insect., 
Ponerinz,’ p. 102. 

Leptogenys cerulescens Emery, 1895, Ann. Soc. Ent. Belgique, XX XTX, p. 339 

(8). 
Type locality: Diego Suarez, northern Mapacascar (C. Alluaud). 

13. Leptogenys (Lobopelta) grandidieri Fore:, 1910, Ann. Soc. Ent. 

Belgique, LIV, p. 17 (8). Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 102. 
Type locality: Fort Dauphin, Mapacascar (Sikora). 
14. Leptogenys (Lobopelta) jonesi (Fore:) Emery, 1911, ‘Gen. Insect., 

Ponerine,’ p. 102. 

Lobopelta jonesii ? Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 219 (*). 

Lobopelta jonesii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 45. 
Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 

15. Leptogenys (Lobopelta) o’swaldi (Fore.) Emery, 1911; ‘Gen. Insect., 
Ponerineg,’ p. 102. 

Lobopelta o’swaldi Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 119 (8), Pl. rv, fig. 2. Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 45. 

Type locality: 30 miles northwest of Tamatave, Mapacascar (O’Swald). 
16. Leptogenys (Lobopelta) saussurei (Fore.) Emery, 1911, ‘Gen. Insect., 

Ponerine,’ p. 102. 

Lobopelta saussurei Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 121 (8) and p. 218 (c*?). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 45. 

Type locality: Mahanoro, east coast of MADAGASCAR. 
Mapacascar: Andrangoloaka Forest (Sikora). 
16a. Subsp. acutirostris Sanrscu1, 1912, Ann. Soc. Ent. Belgique, LVI, p. 

150 (8). 

Type locality: MADAGASCAR. 

Odontomachini Mayr 

Anochetus Mayr 

1. Anochetus africanus (Mayr). See p. 790. 

1,. Var. friederichsi Forex, 1918, Bull. Soc. Vaudoise Se. Nat., (5) LIL, p. 155 
(9). 

Type locality: Ilot Prune near Tamatave, MapaGascar (Friederichs). 

1,. Var. madagascarensis Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 
382 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p.47. Emery, 1911, ‘Gen. Insect. 
Ponerine,’ p. 108. 
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a Anachetu africanus var. madagascariensis Foret, in Grandidier, 1891, ‘Hist. 
Nat. Madagascar,’ XX, 2, p. 107 (9), Pl. m1, fig. 8; 1897, Abhandl. Senckenberg. 

vat f. Ges., XXI, p. 185 (8); 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, 
(1903), p. 369 (9); in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 75 (9). 
lype locality: Noss1 B&é (C. Keller; Voeltzkow). 

Mapacascar: near Tamatave (C. Keller); southern part (Sikora); Andrano- 
r (Voeltzkow). 
‘Anochetus grandidieri Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 

wascar,” XX, 2, p. 108 (8), Pl. m1, fig. 9. Daria Torre, 1893, ‘Cat. Hym.,’ 
p. 48. Emery, 1911, ‘Gen. Insect., Ponerinz,’ p. 109. See p. 791. 

Champsomyrmex EMERY 

sepsheneet 1892, Ann. Soc. Ent. France, LX, (1891), p. 558, foot- 

ndidi co ‘Hist. Phys. Nat. Madexiecas’ XX, 2, p. 103. 
peammomyrmez (part) Mayr, 1865, ‘Reise Novara, Zool.,’ Il, Formicide, p. 63. 

1. Champsomyrmex coquereli (Rocer) Eucry, 1892, Ann. Soc. Ent. 
“France, LX, (1891), p. 558. Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 49. Was- 

_ MANN, 1897, Zool. Anzeiger, XX, pp. 250 and 251 (9). Emery, 1911, ‘Gen. Insect., 

are Ponerine,’ p. 111. 
ee _ Odontomachus coquereli Rocer, 1861, Berlin. Ent. Zeitschr., V, p. 30 (8); 1863, 

‘Verzeich. Formicid.,’ p. 21. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 436. 
Fonz, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 105 (8), Pl 
11, fig. 7; 1897, Abhandl. Seackenbery, Naturf. Ges., XXI, p. 188. 

Ps Stenomyrmex coquereli Mayr, 1865, ‘ Reise Novars: Zool.,’ II, Formicide, p 
68, footnote. ; 

_ ——s Type locality: Mapacascar (Coquerel). 
Mapacascar: Kalalo, Ile Sainte Marie (Perrot). 
la. Subsp. minor Emery, 1911, ‘Gen. Insect., Ponerine,’ p. 111. 

coquereli var. minor Emery, 1900, Bull. Soc. Ent. Italiana, 

XXXI, (1899), p. 273 (8). 
Gienlonschus (Champsomyrmex) coquereli var. minor Foret, in Voeltzkow, 1907, 

‘Reise in Ostafrika,’ II, p. 75. 
Type locality: Antongil Bay, MapaGascar 7 iS 
Mapacascar: Lake Alaotra (Voeltzkow). 

Odontomachus LATREILLE 

1. Odontomachus hamatoda (Linn evs). See p. 704. 

Odontomachus hamatodes Exx. Anvré, 1887, Rev. d’Ent. Caen, VI, p. 290 (8, 
a). Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 382 (9); in Grandidier, 1891, 

‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 104 (8, @, co"); 1897, Abhandl.S nekenberg.. 
_ Naturf. Ges., XXI, p. 188. Wasmann, 1897, Zool. Anzeiger, XX, p. 250. Foret, 
1909, Ann. Soc. Ent. Belgique, LUI, p. 54; 1912, Trans, Linn. Soe, London, Zool., 

XV, p. 159 (8); 1918, Bull. Soc. Vaudoise Sc. Nat., (5) LIT, p. 155 (c*). 
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Mapacascar: (Humblot); Ivondrona near Tamatave (C. Keller; Camboué); 

Ilot Prune near Tamatave; Diego Suarez (Friederichs) ; ears: lle Sainte Marie 
(Perrot). Seycneties: Mahé (H. M. Scott). 

PSEUDOMYRMIN2 Emery 

Pseudomyrmini Emery 

Tetraponera F. SMITH 

1. Tetraponera arrogans (Santscni). 
Sima arrogans SANTscui, 1911, Rev. Suisse Zool., XTX, p. 117 (9). 

Type locality: Morondava, Mapacascar (Grandidier), 
2. Tetraponera demens (Sanrscui). 
Sima demens Santscut, 1911, Ann. Soc. Ent. Belgique, LV, p. 282 (8). 
Type locality: Andridana, banc d’Ampasiondaera, MADAGASCAR (oly). 

3. Tetraponera diana (Sanrscui). 
Sima diana Santscuti, 1911, Rev. Suisse Zool., XTX, p. 119, fig. 1 (¢ ). 

Type locality: Tanala Forest, region Ikongo, Ankarimbelo, MapaGascar (C. 
Alluaud). 

4. Tetraponera exasciata (Foret). 

Sima exasciata Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ XX, 
2, p. 261 (8, 9). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 54. 

Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 
5. Tetraponera fictrix (Foret). 

Sima fictriz Forex, 1897, Abhandl. Senckenberg. Naturf. Ges., X XI, p. 198 (9). 

Type locality: Nosst B& (Voeltzkow). 

6. Tetraponera flexuosa (Sanrscui). 
Sima flecuosa SANTSCHI, 1911, Rev. Suisse Zool., XIX, p. 120 (8). 
Type locality: MapaGascar. 
MapaGascar: Vohemar (Grandidier); Baly Bay (Joly). 
7. Tetraponera grandidieri (Foret). 
Sima grandidieri Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, pp. 203 (8) and 229 (¢, o); 1892, ibid., p. 260, Pl. v, fig. 3. Datta Torre, 

1893, ‘Cat. Hym.,’ VII, p. 54. Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp. 
336 and 339 (8); 1900, Bull. Soc. Ent. Italiana, XX XI, (1899), p. 273. 

Type locality: Central MapaGascar (Hildebrandt). 

Mapaaascar: Imerina; Anosibé (Sikora); Antongil Bay (Mocquerys); Diego 
Suarez (C. Alluaud). 

7,. Var. hildebrandti (Foret). 

Sima grandidieri var. hildebrandti Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. 

Madagascar,’ XX, 2, p. 204 (8); 1892, ibid., p. 260. 
Sima hildebrandti Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 54. 
Type locality: Betsileo, Mapacascar (Hildebrandt). 
Mapaaascar: Anosibé (Sikora). 
7>. Var. variegata (Foret). 

Sima grandidieri var. variegata Fore, 1895, Ann. Soc. Ent. Belgique, EASES) 

p. 487 (8). 

Type locality: Central Mapacascar (Sikora). 
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Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 
. 258 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 54. Foret, in Voeltz- 
r, se in aa Il, p. 77 (8). 

‘ : Anogibé, Bezanozano Province, MapaGascar (Sikora). 
MADAG: : : Andranohinaly; Tulear; Lake Alaotra (Voeltzkow). 
tie - inflata (Foret). 

ima hysterica var. inflata ForeL, 1904, Ann. Mus. Zool. Ac. Sc. St. Pétersbourg, 
A ae . > fo 376. 

Type lo : Antongil Bay, MapaGascar (Mocquerys). 
‘Sa. "sien. dimidiata (Fore). 

ys w yes dimidiata Fore, 1895, Ann. Soc. Ent. Belgique, XX XIX, 

locality: Morondava, western Mibsoiscan near: 
Piieapenes rufonigra (Jexvon) F. Sarru, 1877, Trans. Ent. Soe. 

n, p. 68. 
Eciton rufonigrum Jexvon, 1851, Madras Journ. Litt. Se., XVII, p. 111; 1854, 
. Mag. Nat. Hist., (2) XII, p. 53 (8). 

_rufonigra F. Surru, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 159. 
E, 1872, Science Gossip, No. 89, p. 109. Mogerineer, 1873, ‘Harvesting Anta,’ 

Sima rufonigra Mayr, 1867, Tijdschr. v. Ent., X, p. 114 (8). F. Surrn, 1873, 
us. Ent. Soc. London, Proe., p. ix. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 5. 
sL, 1903, Journ. Bombay Nat. Hist. Soc., XIV, p. 708 (8). Brvenam, 1903, 

una Brit. India, Hym.,’ II, p. 108 (8, ¢ ). Fore, 1912, Trans. Linn. Soc. London, 
: l., XV, p. 164 (8, @). 
Peaidenigrms bicolor F. Surru, 1875, Trans. Ent. Soc. London, p. 35 (8), Pl 
.4. Roruney, 1889, ibid., p. 352. 
Formica rufonigra H. L. Rorn, 1885, Journ. Linn. Soc. London, Zool., XVIII, 

327. 
_ Type locality: Carnatic, Lwp1a (Jerdon). 

___Iwp1a, Niconanes. Seycueries: Silhouette, apparently introduced (H. M. 

12. Tetraponera sahibergi (Forr.). - 
Sima sahibergii Forex, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 386 (8); in 
ididier, 1891, ‘ Hist. Phys. Nat. Madagascar,’ XX, 2, p. 204 (8, @), Pl. v, fig. 4; 

2, ibid., p. 260. Daria Torne, 1893, ‘Cat. Hym.,’ VII, p. 55. 
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Sima sahlbergi Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp. 337 and 340 
(8). 

Type locality: Ivondrona River near Tamatave, Mapacascar (C. Keller). 

Mapacascar: Imerina Province (Sikora). Nosst B&é (C. Alluaud). 
12,. Var. longula (Emery). 

Sima sahlbergi var. longula Emery, 1895, Ann. Soc. Ent. Belgique, somone 

p. 340 (8). 
Type locality: Diego Suarez, MapaGascar (C. Alluaud). 
12a. Subsp. deplanata (Foret). 

Sima sahlbergi subsp. deplanata Foret, 1904, Ann. Mus. Zool. Ac. Se. St. 
Pétersbourg, VIII, (1903), p. 375 (8). 

Type locality: Fort Dauphin, southern Mapacascar (Sikora). 
126. Subsp. morondaviensis (Foret). 

Sima sahlbergii subsp. morondaviensis Foret, in Grandidier, 1891, ‘Hist. Phys. 
Nat. Madagascar,’ XX, 2, p. 206 (8); 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 186 (8). 

Sima morondaviensis DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 54. 
Type locality: Morondava, western Mapacascar (Grevé). 
Mapacascar: Majunga (Voeltzkow). 
12c. Subsp. spuria (Foret). 

Sima sahlbergi subsp. spuria Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 199 (8, o); in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 77 (8, 9). 

Type locality: Nosst Bé (Voeltzkow). ~ 
Mapaaascar: Ile Sainte Marie; Tulear (Voeltzkow). 

MyYRMICINZ& Lepeletier 

Pheidolini Emery 

Aphenogaster Mayr 
Aphznogaster Mayr, 1853, Verh. Zool. Bot. Ges. Wien, III, p. 107. 

Genotype: Aphznogaster sardous Mayr, 1853. 

Subgenus 1. Aphewnogaster, sensu stricto P 

Aphznogaster subg. Attomyrma Emery, 1915, Rend. Accad. Se. Bologna, Sez. 
Se. Nat., N.8., XTX, (1914-15), p. 70 (type: Formica subterranea Latreille). 

Subeenoty pe: same as genotype. 
1. Aphenogaster friederichsi Foret, 1918, Bull. Soc. Vaudoise Se. Nat., (6) 

LIT, p. 151 (8). 
Type locality: Diego Suarez, MapaGascar (Friederichs). 

Subgenus 2. Deromyrma ForEL 
Aphzxnogaster subg. Deromyrma Foret, 1913, Rev. Zool. Afr., I, p. 350. 
Subgenotype: Aphzxnogaster swammerdami Forel, 1886. 
2. Aphenogaster (Deromyrma) gonacantha Emery, 1915, Rend. Acead. 

Sc. Bologna, Sez. Sc. Nat., N.8., XIX, (1914-15), p. 71. ; 

Ischnomyrmex stihconths Emery, 1900, Bull. Soc. Ent. Italiana, XX XT, (1800), 

p. 277, fig. (8). ’ 
Type locality: Antongil Bay, MapaGascar (Mocquerys). 
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-p. 350. Emery, 1915, Rend. Accad. Se. Bologna, Sez. Se. Nat., N. S., 
914-15), p. 71. 
har 2 (Ischnomyrmezx) swammerdami Foret, 1886, Ann. Soc. Ent. 

1e, | XXX, C. R, p. evi (8). Wasmann, 1894, ‘Verzeichn. Myrmecoph. 
toph. Arthrop.,’ p. 117; 1896, Notes Leyden Mus., XVIII, p. 76; 1911, Tijd- 

- Aphznogaster swammerdami Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, 
. 382 (8). Emery, 1888, Ann. Mus. Civ. Genova, XXV, p. 532, footnote (8), Pl 

. 5. Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 
2: @), Pl. tv, fig. 14. Datua Torre, 1893, ‘Cat. Hym.,’ VI, p. 107. 

; ([schnomyrmex) swammerdami Foret, 1897, Abhandl. Senckenberg. 
urf. Ges., XXI, p. 186 (8). Wasmann, 1904, Notes Leyden Mus., XXV, p. 44. 
in Vote 1907, ‘Reise in Ostafrika,” II, p. 83 (8); 1907, Mitt. Naturh. 

XXIV, p. 14 (8). 
- ‘Tseho swammerdami WasMANN, 1911, 1° Congr. Intern. Entom. 

elles (1910), II, Mém., p. 224; 1913, Ann. Rept. Smiths. Inst. for 1912, p. 467; 
dschr. v. Ent., LX, (1917), p. 397. 

oe © ‘Type locality: Mapaaascar (Grandidier). 
_  _Mapaeascar: (Kiderlen); Ivondrona near Tamatave (C. Keller); Majunga, 
western part; Kinkuni Region, northwestern part; Tulear; Andranohinaly; Tsi- 

, southwestern part (Voeltzkow); Antananarivo (Camboué); Thosy 

ste age country (Besson). Noss1 Bé: (C. Keller; Voeltzkow). 
a 3. Var. clara (Santscui). 
Br  Deromyrma swammerdami var. clara Sanrscut, 1915, Ann. Soc. Ent. France, 

_ LXXXIV, p. 250 (8). 
‘Type locality: Baly Bay, Mapaaascar (Joly). 

= 3). Var. curta Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 169 (8). Dara Torre, 1893, ‘Cat. Hym.,’ VII, p. 107. 
‘Type locality: Morondava, western Mapacascar (Grevé). 

3,. Var. spinipes (Santscu). 

____ Aphzenogaster (Ichnomyrmex) schwammerdami var. spinipes Santscut, 1911, 
Der Suisse Zool., XIX, p. 123 (8). 
ae “Type locality: Ankavandro Province, MapaGascar (J. Huré). 

Pheidole WEestTwoop 

Mairi ins inclong to the suhqaste Phaldele sensu stricto. 
_-—s«i4..-:* Pheidole annemariw Foret, 1918, Bull. Soc. Vaudoise Se. Nat., (5) 
Ll, p. 152 (a, 8, @). 
_--—s-' Type locality: [lot Prune near Tamatave, Mapacascar (Friederichs). 
= 2. Pheidole bessoni (Foret) Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 88; 

Foret, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 162 (2, 8). 
_ _———w PPheidole 0’ swaldi subsp. bessonii Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 
Madagascar,’ XX, 2, pp. 176 (8) and 227 (2, 8). 
a Type locality: Fianarantsoa, Mapacascar (Besson; Gietlen). 

3. Pheidole braueri Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., X XI, 
- Pp. 204 (2, 8, 9). 

Type locality: Sevcue ies (A. Brauer), 
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4. Pheidole ensifera Fore:, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 197 (2, 8). 

Type locality: Nosst Bé (Voeltzkow). 

5. Pheidole flavens Rocer, 1863, Berlin. Ent. Zeitsehr., VII, p. 198 (2, 8). 
Type locality: Cusa. 
h:. Var. farquharensis Foret, 1907, Trans. Linn. Soc. London, Zool., XII, 

p. 91 (8). 
Type locality; Farquuar Istanp (J. 8. Gardiner). 

6. Pheidole grallatrix Emery, 1900, Bull. Soc. Ent. Italiana, XXX1, 7 
p. 278 (4, ). 

Type locality: Antongil Bay, MApaGascar (Moequerys). 

7. Pheidole jonas Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ I, p. 82 
(a, 8). 

Type locality: Granp Comoro (Voeltzkow). 

8. Pheidole longispinosa Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 

Madagascar,’ XX, 2, p. 170 (4, 8, 9), Pl. v, fig. 1. Datta Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 92. 

ype locality: Antananarivo, Imerina, Mapacascar (Sikora; Camboué). 
8a. Subsp. scabrata Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 249 

(a, 9). . 
Type locality: eastern Imerina, MApAGAscar (Sikora). 

9. Pheidole lucida Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 248 

(8). 
Type locality: Andrangoloaka, Mapacascar (Sikora). 
10. Pheidole madecassa Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 

525 (4, 8). 

Type locality: Amparafaravantsiv, MApAGAscar (Sikora). ; 
11. Pheidole megacephala (Fasricius) Forer, 1887, Mitt. Schweiz. Ent. 

Ges., VII, p. 382 (4, 8, 9); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 176 (2, 8, 2, co); 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 
185 (4, 8, 9, o). Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), p. 280. 
Foret, 1907, Trans. Linn. Soc. London, Zool., XII, p. 91; in Voeltzkow, 1907, ‘Reise 
in Ostafrika,’ II, p. 81 (2). See p. 812. A 

Mapaaascar: Ivondrona (C. Keller); Majunga (Voeltzkow); Ambohipo near 
Antananarivo (Camboué); Antongil Bay (Mocquerys). Nosst B&: (Voeltzkow). 
Réunton: St. Denis (C. Keller). Amreantes: (J. 8S. Gardiner). Farqunar: (J. 
S. Gardiner). Istanp Desrocues: (J. 8. Gardiner). Cortrvy: (J. 8. Gardiner). 
Comoros: Mayotte; Anjouan (Voeltzkow). 

11;. Var. seabrior Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Watealenr? 
XX, 2, p. 178 (2, 9). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 93. Emery, — 

1894, Ann. Soc. Ent. France, LXIII, p. 71. Wasmann, 1897, Zool. Anzeiger, XX, 
p. 250. y 

Pheidole megacephala subsp. scabrior Foret, 1897, Abhandl. Senckenberg. _ 
Naturf. Ges., XXI, pp. 186 and 188; in Voeltzkow, 1907, ‘Reise in Ostafrika,’ jt Bag 
p. 81 (4, 8, 9, -@). . 

Pheidole megacephala subsp. pusilla var. scabrior Emery, 1916, Rev. Zool. Afr., 
IV, pp. 235 and 240 (2). 

Type locality: MapAGascar. 
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-Mapacascan: Kalalo in the Ile Sainte Marie (Perrot). Nosst Bé: (Voeltzkow). 
ELLES: Mahé; Praslin; La Digue; Marie-Anne; Ile Ronde (C. Alluaud). 

SAaiiens (Voeltekow): 
© Vax; epinoss Fourt, in Grandidier, 1891, ‘Hist. Phys. Nat. Siadadbenas 

- P 178 (4, 9). 
P ‘megacephala subsp. spinosa Foret, 1897, Abhandl. Senckenberg. Naturf. 

, XXI, p. 186; 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, (1903), 
373 (2, 8); in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 81 (2, 8); 1918, Bull. 
Vaudoise Se. Nat., (5) LII, p. 155 (8, &). 

h megacephala subsp. pusilla var. spinosa Emery, 1916, Rev. Zool. Afr., 
L 235 and 240, fig. 1b (2); 1919, ibid., VI, p. 170, fig. 5b (8). 

‘Type locality: Antananarivo, Minanapoah. 

i ae Mapaaascar: Fianarantsoa; Ile aux Prunes near Tamatave; Diego Suarez 

lerichs) ; Ranomafana, southern part (Sikora). Nosst B&é: (Voeltzkow). 
. Subsp. punctulata (Mayr) Foret, 1897, Abhandl. Senckenberg. Naturf. 

cI, pp. 185 and 187. wks 815. 

ib pean punctulata Hoenn. in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 81 

on @); 1912, Trans. Linn. Soz. London, Zool., XV, p. 164 (2, 8, 2, @). 
* Mapacascan: (Voeltzkow); Imerina (Sikora). Nosst Bé: (Voeltzkow). 

Istanps: (Voeltzkow; Fryer). Comoros: Anjouan; Grand Comoro Woelte- 
_ SEYCHELLES: Silhouette; Mahé; Bird Island (Fryer). 

ft “12. Pheidole nemoralis Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 

= 90004, 8). Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), p. 280. 
_ Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
‘Mapacascar: Antongil Bay (Mocquerys). 

12). Var. petax Foret, 1895, Ann. Sec. Ent. Belgique, XX XIX, p. 488 (2, 8). 

_ Type locality: Central Mapacascar (Sikora). 
18. Pheidole o’swaldi Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
_ gasear,’ XX, 2, pp. 173 and 227 (2, 8, 2, &), Pl. v, fig. 2. Datta Torre, 1893, 

“Cat. Hym.,’ VII, p. 94. Emery, 1895, Ann. Soe. Ent. Belgique, XX XIX, p. 336; 
1900, Bull. Soc. Ent. Italiana, XX XI, (1899), p. 278. 
as Type locality: 30 miles northwest of Tamatave, Mapacascar (O’Swald). 

___ -Mapacascar: Imerina (Sikora); Antongil Bay (Mocquerys); Diego Suarez 
«©. Alluaud). 

__-«*'18a. Subsp. decollata Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 

627 (4, 9). 
‘Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
4. Pheidole picata (Foret) Emery, 1916, Rev. Zool. Afr., IV, p. 245, fig. 

‘8b (%, 8). Foret, 1918, Bull. Soc. Vaudoise Se. Nat., (5) LI, p. 155 (8). See p. 
$18. 
_ Pheidole megacephala var. picata Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 
Madagascar,’ XX, 2, p. 178 (2, %); 1894, Ann. Soc. Ent. Belgique, XX XVIII, 

+p. 228. Emery, 1895, ibid, XX XIX, pp. 336 and 337. E. Borpacr, 1914, Bull. 

_ Seientif. France et Belgique, XLVII, (1913), p. 389. 
_ Pheidole megacephala subsp. picata Foret, 1895, Ann. Soc. Ent. Belgique, 
XXXIX, p. 49; 1905, ibid., XLIX, p. 163. 
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Pheidole punctulata subsp. picata Fore, 1897, Abhandl. Senckenberg. Naturf. 
Ges., XXI, pp. 186, 187, and 188; 1905, Ann. Soc. Ent. Belgique, XLIX, p. 163; in 
Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 81 (@, 8, 9, o); 1907, Trans. Linn. 
Soc. London, Zool., XII, p. 91; 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 14 

(a, 9). 
Type locality: Antananarivo, MADAGASCAR. 

Mapaacascar: Diego-Suarez (C. Alluaud); Ile aux Prunes (Friederichs); 
Fianarantsoa (Gietlen); Majunga; Fénérive, eastern part; Tsimanampetsotsy, 

southwestern part; Ile Sainte Marie (Voeltzkow). Nosst Bé: (C. Alluaud; Voeltz- 
kow). Réunron: (C. Alluaud; J. de Cordemoy; E. Bordage). Maunsevde: (A. 

Voeltzkow). Seycneties: (A. Brauer). ALDABRA IsLANps: (Voeltzkow). Car- 

Gapos IsLanps: Siren Island (J. 8. basset JuAN DE Nova Isuanp in the Strait of 
Mozambique: (A. Voeltzkow). 

Typical of the Malagasy Region 2 according to Forel, not on the African 
continent. Santschi alone records it from the French Congo. 

14;. Var. bernhard# (Fore.) Emery, 1916, Rev. Zool. Afr., VI, p. 245, figs. 
8a and d (, 8). 

Pheidole punctulata subsp. spinosa var. bernhardze Foret, 1905, Ann. Soc. Ent. 
Belgique, XLIX, p. 164 (2, 8). 

Type locality: Fianarantsoa, Mapacascar (Gietlen). 

14,. Var. gietleni (Fore.) Emery, 1916, Rev. Zool. Afr., VI, p. 245, figs. 8¢ 
and.e (2, 8). 

Pheidole punctulata subsp. gietleni Forex, 1905, Ann. Soc. Ent. Belgique, XLIX, 
p. 164 (2, 8); 1914, Bull. Soc. Vaudoise Sc. Nat., (5) L, p. 240 (2, 9). 

Type locality: Fianarantsoa, MADAGASCAR (Gietlen). 

Mapaaascar: (R. Beck). 

15. Pheidole sikore@ Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, p. 223 (2, 8); 1892, ibid., p. 258 (9). Datta Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 96. 

Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 

15;. Var. litigiosa Fore, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 526 

(4, 8, 9). 
Type locality: Andrangoloaka Forest, BMansgasoan (Sikora). 

16. Pheidole veteratrix Fore:, in Grandidier, 1891, ‘Hist. Phys. Nat. 
Madagascar,’ XX, 2, p. 225 (2, 8). Datta Torre, 1893, ‘Cat. Hym.,’ VI, p. 97. 

Type locality: Andrangoloska Forest, MADAGASCAR (Sikora). \ 

16,. Var. angustinoda Fore, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 
526 (2, 9). 

_ Type locality: Amparafaravantsiv, MApaGascar (Sikora). 

17. Pheidole voeltzkowi Foret, 1894, Ann. Soc. Ent. Belgique, XX XVIII, 

p. 227 (a, 8, o). 
Pheidole voeltzkowi Forex, 1897, Abhandl. Senckenberg. Naturf. Ges., XX, pp. 

187 and 207 (2, 8, @). 
Type locality: Majunga, western MapaGascar (Voeltzkow). 

ALDABRA IsLANDs: (Voeltzkow). 
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Parapheidole EMERY 
Parap dole Emery, 1915, Rend. Accad. Se. Bologna, Sez. Se. Nat., N. S., 

( 4-15), p. 68. 
pe: caeeeemenne comash Rastry, 1900. 

ir lole oculata Emery, 1915, Rend. Acead. Se. Bele Sex. Se. 

| XIX, (1914-15), p. 68, fig. A (9). 
ogaster oculata Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), 

Melissotarsini Emery 

Melissotarsus EMERY 

Cardiocondylini Emery 
Cardiocondyla EMERY 

cme: a Bay, MADAGASCAR (Joly). 
es pail geen Foret. Emery, 1894, Ann. Soc. Ent. France, 

ee , p. 69 (8). Forex, 1907, Trans. Linn. Soc. London, Zool., XII, p. 93; 
‘ 1912, ibid., XV, p. 163 (*). See p.827. 

_ Seyeweuies: Mahé (C. Alluaud); Anonyme Island (H. M. Scott). — 
Be 2. Var. rasalame Fore, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
v XX, 2, p. 161 (9). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 71. 
--_ Cardiocondyla emery: subsp. rasalama (?) Forxt, 1912, Trans. Linn. Soc. London, 

 Zool., XV, p. 163 (9). 
Type locality: Antananarivo, Imerina, Mapacascar (Camboué). 

_ Seycnerzies: Silhouette, 1500 ft.; Mahé, 1000 ft. (H. M. Scott). 
3. Cardiocondyla nuda (Mayr) Foret, 1881, Mitth. Miinchen. Ent. Ver., 

sag oe 
 - nudus Mayr, 1866, Sitzb. Ak. Wiss. Wien, math. naturw. K1., LIII, 

eS "Type locality: Ovalau, Fist leanpe. 
Oceania, Inpta; a variety in Tunis. 
i 3. Var. shuckardoides Fore:, 1895, Ann. Soe. Ent. Belgique, XXXIX, p. 

(8). 
‘Type locality: Antananarivo, Mapacascar (Sikora). 

4. Cardiocondyla shuckardi Fore, in Grandidier, 1891, ‘Hist. Phys. Nat. 
_ Madagasear,’ XX, 2, p. 161 (8). Data Torre, 1893, ‘Cat. Hym.,’ VIL, p. 71. 

‘Type locality: Antananarivo, Mapacascar (Camboué). 
_ 4a. Subsp. sculptinodis Sanrscus, 1913, Ann. Soc, Ent. Belgique, LVII, p. 

805 (9). 
Type locality: Mapacascar. 
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Crematogastrini Emery | 

Crematogaster LUND 

Subgenus 1. Crematogaster, sensu stricto 

1. Crematogaster adrepens (Foret). 
Cremastogaster adrepens Fore, 1897, Abhandl. Senckenberg. Naturf. Ges., XXt, 

p. 197 (8). 
Type locality: Nossit B& (Voeltzkow). 
2. Crematogaster egyptiaca (Mayr). See p. 828. 

2a. Subsp. senegalensis (Rocrer). See p. 828. 
Cremastogaster senegalensis Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, p. 193 (8, 2). 
Mapaaascar: (teste André). 
3. Crematogaster castanea Ff’. Smiru. See p. 830. 

Cremastogaster tricolor Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 388 (8, 
9°, &); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 187 (8, 9, 
3"), Pl. v1, figs. 5, 5a, 5b; 1894, Ann. Soc. Ent. Belgique, XX XVIII, p. 228; 1897, 
Abhandl. Senckenberg. Naturf. Ges., XXI, p. 186 (8); in Voeltzkow, 1907, ‘Reise in 
Ostafrika,’ II, p. 80 (8). 

Crematogaster tricolor Emery, 1895, Ann. Soc. Ent. Belgique, XXXIX, p. 336. 

Cremastogaster tricolor var. decolor Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 
Madagascar,’ XX, 2, p. 188 (9). 

Cremastogaster tricolor var. castanea Foret, in Voeltzkow, 1907, ‘Reise in Ost- 
afrika,’ II, p. 80. 
' Mapacascar: Vohemar; Tamatave (C. Keller); Morondava (Grevé); 
Soanierana; Majunga (Voeltzkow); Diego Suarez (C. Alluaud). Comoros: 

Mayotte (Voeltzkow). rat 
4. Crematogaster degeeri (Foret) Emery, 1895, Ann. Soe. Ent. Belgique, 

XXXIX, p. 336. 
Cremastogaster degeeri Foret, 1886, ibid., XXX, C. R., p. evii (8); in Grandi- 

dier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 189 (8, 9; a)" Pl. v1, fig. 6. 
Da.ia Torre, 1893, ‘Cat. Hym.,’ VII, p. 81. Santscut, 1912, Bull. Soe. Ent. 
France, p. 411 (8). ' ee 

Type locality: Imerina, Mapacascar (Grandidier). 
Mapacascar: Ambohipo; Antananarivo (Camboué); Dinas — ag 

Alluaud;) Fianarantsoa, Betsileo Country (Besson). 
5. Crematogaster gibba Emery, 1894, Ann. Soc. Ent. i LXIIT, p. 70, 

fig. (9). 
Cremastogaster gibba Foret, 1897, Abhandl. Senckenberg. Natiurf, Ges., XXI, 

p. 188 (8, 9, co"); 1907, Mitt. Naturh. Mus. Hamburg, XXIV, p. 14 (8); 1907, 
Trans. Linn. Soc. London, Zool., XII, p. 93; 1909, Ann. Soc. Ent. Belgique, mn? 
54; 1912, Trans. Linn. Soe. London; Zool., XV, p. 164 (9). 

Type locality: Praslin, Seycneties (C. Alluaud). 
SreycHe.ies: (A. Brauer); Mahé (H. M. Scott). 
6. Crematogaster kelleri (Foret). 
Cremastogaster kelleri Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 197 (8), Pl. v1, fig. 10. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p.82. 
Type locality: Ivondrona near Tamatave, Mapacascar (C. Keller). 
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Crematogaster madagascariensis (Ern. Anpré). 
Ern. Anpré, 1887, Rev. d’Ent. Caen, VI, 

8, @, 3). Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
ela 191 (8, 9, o), Pl. vs, fig. 7; 1892, ibid., p. 254. Daxta Torre, 1893, 

’ VII, p. 83. Foret, 1918, Bull. Soc. Vauiloise Se. Nat., (5) LI, p. 155 

Y etality: Tamatave, MADAGASCAR. 
| Mapscascan: Ile aux Prunes near Tamatave; Diego Suarez (Friederichs) ; 

ngoloaka (Sikora); central region (Humblot). 
os Te aissnkater pasion Santscut, 1919, Rev. Zool. Afr., VI, p. 236 (8). 

_ Type locality: Mapacascar. 
9. Crematogaster rasoherine (Foret). 
’ _ Cremastogaster rasohering Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

XX, 2, p. 194 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 85. Foret, in 
ikow, 1907, ‘Reise in Ostafrika,’ II, p. 79 (8, 2); 1912, Trans. Linn. Soe. 
n Zool., XV, p. 164 (8, 9, ). 

locality: Tamatave, Mapacascar (O’Swald). 
Mai : Tamatave; Ile Sainte Marie (Voeltzkow). SeyYcHe.ies: 

, 1000 ft.; Silhouette, Pointe Etienne and Mare aux Cochons (H. M. Scott). 
.. Var. brunnea (Foret). 

Cremastogaster rasohering var. brunnea Foret, in Voeltzkow, 1907, ‘Reise in 
ka,’ II, p. 79 (8, 9). 

‘Type locality: Andranohinaly, Mapacascar (Voeltzkow). 
10. Crematogaster sewellii (Foret). See p. 844. 
nage inermis subsp. sewellii Forex, in Grandidier, 1891, ‘Hist. Phys. 

Nat. Madagaacar, XX, 2, p. 196 (8), Pl. v1, fig. 9. 
_—s- Cremastogaster sewellei Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 86. Marr, 
z3 1805, Ann. Naturh. Hofmus. Wien, X, p. 138. 
‘Type locality: Antananarivo, Imerina, Mapacascar (Camboué). 

_ Mapacascar: Fianarantsoa (Besson). 

--:10;. ‘Var. improba (Foret). 
_——- Cremastogaster sewelli var. improba Foret, in Voeltzkow, 1907, ‘Reise in Ost- 
% afrika, II, p. 80, footnote (8). 
‘Type locality: Morondava, Mapacascar. 

10a. Subsp. dentata (Foret). 
Cremastogaster inermis subsp. sewellii var. dentatus Foret, in Grandidier, 1891, 

"Hist. Phys. Nat. Madagascar,’ XX, 2, p. 196 (9). 
= Cremastogaster sewellei var. dentata Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 86. 
—- Cremastogaster sewelli subsp. dentata Foret, in Voeltzkow, 1907, ‘ Reise in Ost- 
2 - afrika,’ II, p. 79. 

Type locality: Mapacascar (Grandidier). : 
Mapaacascar: Tulear, southwestern part (Voeltzkow). 

10b. Subsp. lobata (Emery). 
Crematogaster sevellei var. lobata Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, 

_~p. 842 (8). 
Type locality: Diego Suarez, northern Mapacascar (C. Aiea: 
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10h. Var. gigantea (Foret). 

Cremastogaster sewelli subsp. lobata var. gigantea chgiatr i in Voeltakow, 1907, 
‘Reise in Ostafrika,’ I], p. 80, footnote (8). ee 

Type locality: Central MapaGascar. am 

10c. Subsp. marnoi (Mayr). See p. 844. a 
Cremastogaster sewelli subsp. marnoi Forex, in Voeltzkow, 1907, ‘Roles ie Ost- 

afrika,’ Il, p. 79. 

Mapacascar: Andranohinaly, southwestern part (Voeltzkow). 
10d. Subsp. mauritiana (Fore). 

Cremastogastler sewelli subsp. mauritiana Fore, in Youhenens 1907, ‘Roles it in 
Ostafrika,’ II, p. 79 (8). 

Type locality: Mauritius (Voeltzkow). 
ll. Crematogaster \oeltzkowi (Foret). 
Cremastogaster voeltzkowi Forex, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, 

p. 78 (8). 
Type locality: Anjouan, Comoros (Voeltzkow). 

Subgenus 2. Orthocrema SANTSCHI 

12. Crematogaster (Orthocrema) sordidula (NyLANpER). See p. 850. 
12,. Var. madecassa Emery, 1895, Ann. Soc. Ent. Belgique, XXXIX, p. 342 

(8, 9). 

Type locality: Diego Suarez, northern Mapaacascar (C. Alluaud). 

Subgenus 3. Oxygyne Fore. 
13. Crematogaster (Oxygyne) agnetis (Foret). 

Cremastogaster agnetis Fore, 1892, Ann. Soc. Ent. Belgique, XXXVI, pp. 531. 
533, and 534 (8, 9, o”). “oe 

Type locality: Amparafaravantsiv, MApAGascar (Sikora). 
14. Crematogaster (Oxygyne) emme (Foret). 
Cremastogaster emmz Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 227 (¢), Pl. vi, figs. 11 and 11a; 1892, Ann. Soc. Ent. Belgique, XXXVI, 

pp. 529, 534, and 535 (8, 9, @). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 81. 
WasMANN, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ pp. 107 and 111. 

Crematogaster enme Emery, 1900, Bull. Soc. Ent. Italiana, XXXII, (1899), p. 286. 

Cremastogaster (Orygyne) emmzx Foret, in Voeltzkow, 1907, ‘Relen Ss Cone 
II, p. 81(¢). 

Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 
Mapacascar: Tamatave (Voeltzkow); Antongil Bay (Mocquerys). 
14,. Var. laticeps (Foret). 
Cremastogaster emmz var. laticeps ForEL, 1892, Ann. Soc. Ent. Belgique, XXXVI, 

pp. 529, 534, and 535 (8, 9, o). 
Type locality: Andrangdloaka Forest, MapaGascar (Sikora). 
15. Crematogaster (Oxygyne) inops (Foret). 
Cremastogaster inops Forex, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 254 (8); 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 533 (8). Daria 
Torre, 1893, ‘Cat. Hym.,’ VII, p. 82. 

Type locality: Anosibé, Bezanozano Province, Mapacascar (Sikora). 
Mapacascar: Imerina (Sikora). Nossi Bé: (Sikora). 



— Wheeler, Aints of the Belgian Congo 1025 

7 intomneter | (Oxygyne) ranavalonis (Fore). 

<— p. 256. 
a ranavalone Fore , in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

XVI, pp. 532 and 534 (8, a); 1897, Abhandl. asbibeilaee. Naturf. Ges., XXI, 
(8). Wa. M. Wueeter, 1910, ‘Ants,’ p. 215. H. Scumrrz, 1915, Deutsch. 
‘itsehr., pp. 493 and 497. 

aster ranavalonz Emery, 1897, Bull. Soc. Ent. France, p. 13, figs. Aand B 

foams Soc. Ent. Italiana, XX-XI, (1899), p. 286. 
er (Orygyne) ranavalone Fore, in Voeltzkow, 1907, ‘ Reise in Ost- 

astog. ranavalone var. pauline-ranavalone WasMANN, 1897, Zool. An- 
p. 249: 1897, Deutsch. Ent. Zeitschr., p. 258 (9 ). Foret, 1897, Abhandl. 

iberg. Naturf. Ges., X XI, p. 188. 
Type locality: Tveeidrons near Tamatave, Mapaaascar (C. Keller). 
Mapacascar: eastern part (Humblot); Kalalo on Ile Sainte Marie (Perrot); 

Antongil Bay (Mocquerys); Fénérive (Voeltzkow). Comoros: Mayotte; Anjouan 

‘17a. Subsp. pauling (Foret). 
_Cremastogaster pauline Fore., 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 530 

aN @); 1895, ibid., XXXTX, p. 488 (9 ). 
a Cremastogaster ranavalonz subsp. pauline Fore, 1903, ibid., XLVII, p. 254 (9). 

_ Type locality: Andrangoloaka Forest, MapaGcascar (Sikora). 
_ _Mapacascar: central region (Sikora); Fort Dauphin. 

Subgenus 4. Decacrema Fore. 

18. Crematogaster (Decacrema) ensifera (Foret). 
te es (Decacrema) ensifera Forex, 1910, Ann. Soc. Ent. Belgique, LIV, 

: (8) 
: » Type locality: Sakana Forest, eastern MADAGASCAR. 
19. Crematogaster (Decacrema) grevei (Fore). 

§ grevei Foret, in Grandidier, 1891, * Hist. Phys. Nat. Madagascar,’ 

xx, 2, p. 183 (8), PL. v1, fig. 8. Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 82. 
Type locality: Morondava, western Mapacascar (Grevé). 
20. Crematogaster (Decacrema) hova (Foret). 

ss Cremastogaster hova Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 387 (9); in 
-Grandidier, 1891, ‘ Hist, Phys. Nat. Madagascar,’ XX, 2, p. 180 (8). Data Torre, 

1893, ‘Cat. Hym.,’ VII, p. 82. Forer, 1897, Abhandl. Senckenberg. Naturf. Ges., 
_ XXI, p. 186 (8). Maye, 1901, Ann. Naturh. Hofmus. Wien, XVI, p. 14, footnote 
Bey (nest). 

a Type locality: Ivondrona near Tamatave, Mavacascar (C. Keller). 

Nosst Bé: (Voeltzkow). 
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20,. Var. latinoda (Foret). 
Cremastogaster hova var. latinoda Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI, 

p. 535 (9). . 
Type locality: Amparafaravantsiv, Mapacascar (Sikora). 

20a. Subsp. nosibeensis (Foret). 
Cremastogaster hova subsp. nosibeensis Foret, in Grandidier, 1891, ‘Hist. Phys. 

Nat. Madagascar,’ XX, 2, p. 181 (9). n 

Cremastogaster nossibeensis DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 84. ? 

Type locality: Nosst B&: (O’Swald). 
21. Crematogaster (Decacrema) schenki (Foret). : 
Cremastogaster schenki Forex, in Grandidier, 1891, ‘Hist. Phys. Net:Skedaieame! 

XX, 2, p. 182 (8, @), Pl. v1, fig. 2. Wasmann, 1891, Stettin. Ent. Zeitg., LII, p. 1; 
1893, Wien. Ent. Zeitg., XII, p. 257; 1893, Deutsch. Ent. Zeitschr., pp. 101, 104, 106, 
107, and 108; 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ pp. 106, 107, 

108, 109, 111, 131, 199, and 217. Foret, in Voeltzkow, 1907,. ‘Reise in Ostafrika,’ 
II, p. 78 (8). 

Cremastogaster schenckii DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 85. 
' Crematogaster schencki Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp. 336 

and 343 (8). 
Crematogaster schenki Foret, 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, 

VIII, (1903), p. 372 (8, 9). : 
Type locality: Antananarivo, Imerina, MADAGASCAR. ~~ ; 
Mapacascar: Andrangoloaka (Camboué; Hildebrandt; Sikora); Diego 

Suarez (C. Alluaud); Sakana, eastern part (Voeltzkow); Amparafaravantsiv (Sikora). 

Solenopsidini Emery 
Vollenhovia Mayr 

Vollenhovia Mayr, 1865, ‘Reise Novara, Zool.,’ II, Formicidae, p. 21. 

Genotype: Vollenhovia punctatostriata Mayr, 1865. 
1. Vollenhovia levithorax Emery, 1889, Ann. Mus. Civ. Genova, XXVII, 

p. 501 (8). 
Type locality: Tenasserim. 
Borneo, Burma. 

la. Subsp. alluaudi Emery, 1894, Ann. Soc. Ent. France, LXIII, p. 68 (8). 
Foret, 1907, Trans. Linn. Soe. London, Zool., XII, p. 93; 1912, ibid., XV, p. 162 

(8, 9). 
Type locality: Praslin, Seycue tues (C. Alluaud). 
SeycuE.ies: Silhouette, Mare aux Cochons, 1000 ft. (H. M. Scott). 
2. Vollenhovia piroske Forex, 1912, Trans. Linn. Soc. London, Zool., XV; 

p. 162 (8, @). 
Type locality: Silhouette, Pointe Etienne, SeycHe.ies (H. M. Scott). 

1 

Monomorium Mayr 

Subgenus 1. Monomorium, sensu stricto 

1. Monomorium floricola (Jerpon) Forex, 1895, Ann. Soc. Ent. Belgique, 
XXXIX, p. 49; 1897, Abhand]. Senckenberg. Naturf. Ges., XXI, p. 187 (8). See 
p. 863. 

Réunion: (J. de Cordemoy). ALpABRA Istanps: (Voeltzkow). 
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Monomorium fossulatum Emery, 1894, Ann. Mus. Civ. Genova, XXXIV, 

ot: Rangoon, Burma (L. Fea). 
Subsp. sechellense Emery, 1894, Ann. Soc. Ent. France, LXIII, p. 69. 

Forti, 1912, Trans. Linn. Soc. London, Zocl., XV, p. 163 (9). 

mom Jossulatum subsp. seychellense Fouzt, 1907, ibid., XII, p. 93. 

‘Typ plosality: Tle Marie-Anne, Seycue.ies (C. Alluaud). 
‘Seycuetres: Silhouette, Mare aux Cochons, 1000 ft. (H. M. Scott). 
_ Monomorium minutum Mayr. See p. 864. 
a. Subsp. hildebrandti Foust, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
r, XX, 2, p. 256 (@). 

mm hildebrandtii Daa Torre, 1893, ‘Cat. Hym.,’ Vu, p. 67. 
‘Type locality: Central Mapacascar (Hildebrandt). 
8b. Subsp. imerinense Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 

5 XX, 2, p.257( 9, #). 
um imerinense Daa Torre, 1893, ‘Cat. Hym.,’ VII, p. 67. 

ne locality: Andrangoloaka Forest, Mapacascar (Sikora). 
Subsp. madecassum Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 

’ XX, 2/p. 255 (8, 2, o); ‘im Voeltzkow, 1907, ‘Reise in Ostafrika,’ VII, p. 

8). See p. 864. 
Monomorium minutum Forzt, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, p. 164 (8, 9, c*; nec Mayr). 
ee madecassum Da.ua Torre, 1893, ‘Cat. Hym.,’ VII, p. 67. 
Type locality: Antananarivo, Imerina, Mapacascar (Camboué). 
_ Mapacascar: Ankarimbelo, southeastern part; Andranohinaly, southwestern 
ao. 

pharaonis (Linn.£vs) Foret, in Grandidier, 1891, ‘Hist. 

SRG sesteosens XX, 2, p. 163 (8, 9, &); 1897, Abhandl. Senckenberg. 
_ Naturf. Ges., XX1I, p.187 (8). Emery, 1900, Bull. Soc. Ent. Italiana, XX XI, (1899), 
pp. 300. Foret, 1907, Trans. Linn. Soc. London, Zool., XII, p. 91. See p. 866. 
~~ Mapaaascar: Morondava (Grevé); Antongil Bay (Mocquerys). Cerr Istanp: 
—— (J. 8. Gardiner). Juan ve min IsLAnp, in the Strait of Mozambique: 

: “4 ‘Monomorium piemnitubieee.: Foret, 1892, Ann. ‘ea Ent. Belgique, 
XXXVI, p. 522(8). Wasmann, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ 
Pp 106. 
‘Type locality: -Amparafaravantsiv, Mapacascar (Sikora). 

Subgenus 2. Xeromyrmex Emery 

-_ 6. Monomorium (Xeromyrmex) salomonis (Linnzus) Foret, 1897, 
___ Abhandl. Senckenberg. Naturf. Ges., XXI, p. 186 (8). See p. 870. 

. Noss Bé: introduced (Voeltzkow). 

Subgenus 3. Parholeomyrmex Emery 
7. Monomorium (Parholcomyrmex) gracillimum (F. Surrn). See p. 874. 

_ Ja. Subsp. robustius Fore., 1894, Ann. Soc. Ent. Belgique, XXXVIII, p. 

228; 1897, Abhandl. Senckenberg. Naturf. Ges., X XI, p. 186. See p. 875. 
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Monomorium gracillimum subsp. robustus Foret, in Voeltzkow, 1907, ‘Reise in 
Ostafrika,’ II, p. 78 (8). 

Mapacascar: Majunga, western part; Andranohinaly, southwestern mat 
(Voeltzkow). 

Subgenus 4. Isoleomyrmex Fase 

Monomorium subg. Isolcomyrmex Santscut, 1917, Ann. Soe. Ent. France 
LXXXV, (1916), p. 296. 

Subgenotype: Holcomyrmezx santschii Forel, 1907. 

8. Monomorium (Isolcomyrmex) shuckardi Foret. 

Monomorium shuckardi Fore, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 251 
. (8). > 

Type locality: Moramanga, Imerina, MapaGascar (Sikora). 

Solenopsis WEsTwoop 

1. Solenopsis seychellensis Foret, 1909, Ann. Soc. Ent. Belgique, LUI 
p. 55 (8); 1912, Trans. Linn. Soc. London, Zool., XV, p. 164 (8, 2). 

Type locality: SevcHe ies. 

Seyrcueties: Mahé; Silhouette, 1000-2000 ft. (H. M. Scott). 

Oligomyrmex Mayr 

1. Oligomyrmex grandidieri Foret, in Grandidier, 1891, ‘ Hist. va Nat. 

Madagascar,’ XX, 2, p.201(9). Datia Torre, 1893, ‘Cat. Hym.,’ VIL, p. 75. Foret, 

1895, Ann. Soc: Ent. Belgique, XX XIX, p. 249 (<*). 
Type locality: Antananarivo, MApAGAscar (Camboué). 
MapaGascar: eastern Imerina (Sikora). 

2. Oligomyrmex voeltzkowi Foret, in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ 
II, p. 77 (9). 

Type locality: Tamatave, mpe rae Fe (Voeltzkow). 

Aéromyrma ForEL 

1, Aéromyrma nosindambo Foret, in Grandidier, 1891, ‘Hist. te Nat: 

Madagascar,’ XX, 2, p. 199 (9, ), Pl. v1, fig. 1; 1892, Ann. Soe. Ent. Belgique, 

XXXVI, p. 523 (4, 8). Davia Torre, 1893, ‘Cat. Hym.,’ VIL, p. 78. WasMann, 
1894, ‘ Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ p. 166. : 

Oligomyrmex (Aéromyrma) nosidambo Santscut, 1919, Bull. Soc. Vaudoise Se. 
Nat., (5) LII, p. 339, fig. 3n (8). 

Type locality: Antananarivo, Mapacascar (Camboué). 
Mapaaascar: Amparafaravantsiv (Sikora). 

Myrmecinini Ashmead 

Terataner EMERY 

1. Terataner alluaudi Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 103. 

Atopomyrmex alluaudi Emery, 1895, ibid., XX XIX, p. 341, fig. 2 (8); 1900, 
Bull. Soc. Ent. Italiana, XXXI, (1899), p. 274. Foret, 1897, Abhandl. Senckenberg. 
Naturf. Ges., XXI, pp. 186 and 188 (8). Wasmann, 1897, Zool. Anzeiger, XX, p. 250 

Type locality: Diego Suarez, northern Mapacascar (C. Alluaud). {* 
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= 2 foreli Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), p. 
o?). 
a Antongil Bay, Mapacascar (Mocquerys). 

x scotti Fore, 1912, Trans. Linn. Soc. London, Zool., XV, p. 160 

a laner scoli Emery, 1912, Ann. Soc. Ent. Belgique, LVI, p. 103. 

'y’ pe locality: Praslin, Seycue.ies (H. M. Scott). 
rc : Silhouette, Mare aux Cochons, 1000 ft. (H. M. Scott). 

s Brunella Fore. 

| Brella Fons, 1917, Bull. Soc. Vaudoise Sc, Nat., (5) LI, p. 234. 
: Aphenogaster belti Forel, 1895. 

* Re Brunella belti Foret, 1917, Bull. Soc. Vaudoise Se. Nat., (5) LI, p. 234. 
_ Aphenogaster belti Forer, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 248 (8). 

- Atopula belti Emery, 1915, Rend. Accad. Se. Reloana, Besriie Nat., N.S., XIX, 
“aan, p. 68. 
oo Moramanga, Mapaaascar (Sikora). 

Meranoplini Emery 

Meranoplus F. Smitu 

ik a Seams, 1910, Ann. Soc, Ent. Belgique, LIV, p. 19 (8). 
jg sel Fort Dauphin, Mapacascar (Sikora). 

radem@ Foret, in Grandidier, 1891, ‘ Hist. Phys. Nat. Mada- 
eit 2 p. 148 (9), PL. rv, fig. 10. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 

* 

Type locality: Imerina, central Mapacascar (Hildebrandt). 

Z Leptothoracini Emery 
'  Leptothorax Mayr 

Subgenus Goniothorax Emery 

1. Leptothorax (Goniothorax) latinodis Mayr. See p. 891. 

Leplothoraz latinodis Emery, 1895, Ann, Soc. Ent. Belgique, XX XIX, p. 337. 
Comoros: Mayotte (C. Alluaud). 
2. Leptothorax (Goniothorax) madecassus Fore. 
Leptothoraz madecassus Forex, in Grandidier, 1892, ‘Hist. Phys, Nat. Mada- 

gascar,’ XX, 2, p. 265 (9, 9). Datta Torre, 1893, ‘Cat. Hym.,’ VIL, p. 125. 
Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
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3. Leptothorax (Goniothorax) retusispinosus Forev. 

Leplothorax retusispinosus Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, p. 267 (8). Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 126. 

Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 

Tetramoriini Emery 

Tetramorium Mayr 

1. Tetramorium guineense (Fanricivs) Foret, 1887, Mitth. Schweiz. Ent. 

Ges., VII, p. 382 (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, 
p. 150 (8, 9, &@). Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337; 1900, 
Bull. Soc. Ent. Italiana, XXXI, (1899), p. 285. Forex, 1907, Trans. Linn. Soc. 

London, Zool., XII, p. 91. See p. 896. 
Mapaaascar: Ivondrona near Tamatave (Keller); Antongil Bay (Moequerys). 

Carcapos Istanps: (J. 8. Gardiner). Réunion: (C. Alluaud). 

2. Tetramorium quadrispinosum Emery. Foret, 1897, Abhandl. Senck- 
enberg. Naturf. Ges., X XI, p. 187 (8). See p. 900. : 

Juan DE Nova Istanp in the Strait of Mozambique (Voeltzkow). 

2a. Subsp. montanum (Foret) Santscui, 1918, Bull. Soc. Hist. Nat. Afr. 
Nord, IX, p. 122 (8). 

Tetramorium blochmannii var. montanum Foret, in Grandidier, 1891, ‘Hist. 

Phys. Nat. Madagascar,’ XX, 2, p. 153 (8). Datta Torre, 1893, ‘Cat. Hym.,’ 
VII, p. 131. 

Tetramorium blochmanni subsp. montanum Foret, 1912, Trans. Linn. Soe. 
London, Zool., XV, p. 160. 

Type locality: Antananarivo, Imerina, Mapacascar (Camboué). 
Mapacascar: Fianarantsoa, Betsileo (Besson). ALDABRA IsLANDS: ch dod 

3. Tetramorium sericeiventre Emery. See p. 900. 

2a. Subsp. blochmanni (Foret). 
Tetramorium blochmannii Foret, 1887, Mitth. Schweiz. Ent. Ges., VIE, p. 

(8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 152 (8), Pl. v, 
fig. 6. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 131. Foret, 1897, Abhpodl. 
Senckenberg. Naturf. Ges., XXI, p. 186 (8). 

Tetramorium serkteluonire subsp. blochmanni Sanrscui, 1918, Bull. Soe. Hist. 
Nat. Afr. Nord, IX, p. 124 (8). 

Type locality: Invondrona near Tamatave, MADAGASCAR (Keller). 

Noss! Bé: (Voeltzkow). 

4. Tetramorium simillimum (F. Smirx) Foret, 1907, Trans. Linn. Soe. 
London, Zool., XII, p. 91. See p. 903. 

Amirantes: Darros Island (J. 8. Gardiner). 

4,. Var. madecassum Foret, 1895, Ann. Soc. Ent. Belgique, XX XTX, p. 248 
(8). 

Type locality: Imerina, MapaGascar (Sikora). 

5. Tetramorium tosii Emery, 1900, Bull. Soc. Ent. Italiana, XXXT, (1899), 
p. 284, fig. (9). 

Type locality: Antongil Bay, MapaGcascar (Mocquerys). 



— Wheeler, Ants of the Belgian Congo 1031 

= Xiphomyrmex FoREL 

Xiphomyrmex andrei (Foret). 
me (Xéphomyrmez) andrei Foret, in Grandidier, 1892, ‘Hist. Phys. 

, XX, 2, p. 263.(8). 
noriw ‘andrei Datta Tonne, 1893, ‘Cat. Hym.,’ VII, p. 130. 

eae: Anosibé, Bezanozano Province, MapaGascar (Sikora). 

_(Xtiphomyrmez) paired subsp. robustius posi, 1892, Ann. Soc. 
dgique, XXXVI, p.521(8). 
pe locality: Andrangoloaka Forest, MapaGascar (Sikora). 
-Xiphomyrmex bessoni (Foret). 

(Xiphomyrmex) bessonii Forex, in Grandidier, 1891, ‘Hist. Phys. 
” XX, 2, p. 156 (8), Pl. 1v, figs. 13 and 13a. 

_ Tetramorium bessonii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 131. 

__ Type locality: Fianarantsoa, Betsileo, Mapacascar (Besson). 
2. Var. orientalis (Foret). 

ramorium (Xiphomyrmez) bessonii.var. orientale Foret, 1895, Ann. Soc. Ent. 
ique, XX XIX, p. 247 (8). 
expe teslity: ilies teaten Mi phakacan (Sikora). 

_Xiphomyrmex degener (Sanrscui). 

a s Iocality: MADAGASCAR. 
humbloti (Fore.) Emery, 1900, Bull. Soe. Ent. Italiana, 

a 1 tehendermes) humbloti Foret, in Grandidier, 1891, ‘Hist. Phys. 
= rsp XX, 2, p. 154 (8), Pl. rv, fig. 12. Foret, in Voeltzkow, 1907, 
_ ‘Reise in Ostafrika,’ II, p. 83 (8). 
_ _Telramorium humblotii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 133. 
_ Type locality: N’Gasiya, Granp Comoro (Humblot). 

_ Mapacascar: Antongil Bay (Mocquerys). Granp Comoro: (Voeltzkow). 
_ §. Xiphomyrmex kelleri (Foret). 

___—--* Tetramorium (Xiphomyrmez) kelleri Forex, 1887, Mitth. Schweiz. Ent. Ges., 
NHL, p, 385 (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 153 

, Pl. rv, fig. 11. 
_ Tetramorium kelleri Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 134. 

Type locality: Ivondrona near Tamatave, Mapacascar (C. Keller). 
_ 6. Xiphomyrmerx latreillei (Forev). 

_ Tetramorium (Xiphomyrmez) latreillei Forer, 1895, Ann. Soc. Ent. Belgique, 
XX XIX, p. 247 (8). 
‘Type locality: eastern Imerina, Mapacascar (Sikora). 

7. Xiphomyrmex marginatus (Foret). 
Tetramorium (Xiphomyrmex) marginatum Fore, 1895, Ann. Soc. Ent. Belgique, 

| XXXIX, p. 485 (8). 
_-—s Fype locality: Central Mapacascar (Sikora). 

; 8. Xiphomyrmex nassonowi (Foret). 
a 5 Tetramorium (Xiphomyrmez) nassonowii Foner, 1892, Ann. Soc. Ent. Belgique, 

_ XXXVI, p. 521 (8). 
Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
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9. Xiphomyrmex ranarum (Foret). 

Tetramorium (Xiphomyrmex) ranarum Foret, 1895, Ann. Soe. Ent. Belgique, 
XXXIX, p. 486 (8). 

Type locality: Central Mapacascar (Sikora). 

10. Xiphomyrmex schaufussi (Fore). 

Tetramorium (Xiphomyrmex) schaufussii Forex, in Grandidier, 1891, ‘Hist. 
Phys. Nat. Madagascar,’ XX, 2, p. 158 (8); 1892, ibid., p. 263 (9 ). 

Tetramorium schaufussii Datta Torre, 1893, ‘Cat. a s Vie P. 134. 
Type locality: Central Mapacascar. 

Mapacascar: Andrangoloaka Forest (Sikora). 

11. Xiphomyrmex severini Emery, 1895, Ann. Soc. Ent. Belgique; XXXIX, 
p. 343 (8); 1900, Bull. Soe. Ent. Italiana, XX XI, (1899), p. 285 (8). 

Type locality: Diego Suarez, MapaGascar (C. Alluaud). 
Mapaaascar: Antongil Bay (Mocquerys). 

12. Xiphomyrmex sikore (Foret) Emery, 1895, Ann. Soc. Ent. Belgique. 
XXXIX, p. 336. 

Tetramorium (Xiphomyrmezx) sikore Foret, 1892, ibid., XXXVI, p. 522 (8). 
Xiphomyrmex sikorai Emery, 1895, ibid., XX XIX, p. 343 (9). 

Type locality: Amparafaravantsiv, MaDAGAscan (Sikora). 
Mapaaascar: Diego Suarez (C. Alluaud). 

12a. Subsp. xanthogaster (Santscui). a 

Tetramorium (Xyphomyrmex) sikore subsp. zantogaster SANTSCHI, 1911, ae 
Suisse Zool., XIX, p. 124 (8). 

Type locality: MADAGASCAR. 

13. Xiphomyrmex steinheili (Fore). 

Tetramorium (Xiphomyrmex) steinheili Fore., 1892, Ann. Soc. Ent. Belgique; 
XXXVI, p. 520 (8, 9). 

Type locality: Andrangoloaka Forest, MapAGascar (Sikora). 

Eutetramorium EMERY 

Eutetramorium Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), p. 280. 
Genotype: Euletramorium mocquerysi Emery, 1900. 

1. Eutetramorium mocquerysi Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, 
(1899), p. 281, fig. (8). 

Type locality: Antongil Bay, Mapacascar (Mocquerys). 

2. Eutetramorium monticellii Emery, 1900, Bull. Soc. Ent. Italiana, XX XI, 
(1899), p. 283 (8, 9). 

Type locality: Antongil Bay, MapaGascar (Mocquerys). 
“- 

Triglyphothrix Fore. 

1. Triglyphothrix striatidens (Emery). See p. 911. i 
1. Var. felix Forex, 1912, Trans. Linn. Soc. London, Zool., XV, p. 160 (8). 
Type locality: Félicité, Seycuetites (H. M. Scott). 
SeYCHELLEs: Silhouette, Mare aux Cochons (H. M. Scott). 
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- Cataulacus F. Smitru 

Natur Soe. Ent. Belgique, XX XIX, pp. 336, 337, and 343 (8). Mayr, 
. Hofmus. Wien, X, p. 129. Foret, 1910, Ann. Soc. Ent. Bel- 

i (deaidis Disa Torre, 1893, ‘Cat. Hym.,’ VII, p. 138. 
€ locality: Mapaaeascar (Grandidier). 

AGASCAR: Morondava, eastern part (Grevé); Diego Suarez (C. Alluaud); 
s, northern part. Noss: B&é: (C. Alluaud). 

scone johann® Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp- 

% locality: eastern Imerina, Mapacascar (Sikora). 
DAG : central part Chore). 

,’ XX, 2, p. 147; 1895, Ann. Soc. Ent. Belgique, XXXIX, p. 488. 
— Catau MOlimprmex) dberthueri Baikny. 1900, Bull. Soc. Ent. Italiana, XX XI, 

9) , p. 286 (8). 
pe locality: Tamatave, Mapacascar (Perrot). . 

_ Mapaaascar: Alahakato Forest (Perrot); 30 miles northwest of Tamatave; 

Aziougil Bay (Mocquerys); central region (Sikora). 
4, Cataulacus porcatus Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, 
(1899), p. 286 (8, 9). 

_ Type locality: Antongil Bay, MapaGascar (Mocquerys). 

. .§. Cataulacus regularis Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
« ‘gansear,’ XX, 2, p. 252(8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 139. 
Type locality: Anosibé, Bezanozano Province, Mapacascar (Sikora). 

6. Cataulacus tenuis Emery, 1900, Bulli. Soc. Ent. Italiana, XX XI, (1899), 
a _P. 288 (9). Santscut, 1913, Ann. Soc. Ent. Belgique, LVII, p. 310 (8). 
‘Type locality: Antongil Bay, Mapacascar (Mocquerys). 

_ 7. Cataulacus voeltzkowi Fore, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ 
Il, p. 84 (8). 
‘Type locality: Moheli, Comoros (Voeltzkow). 

8. Cataulacus wasmanni Fore. 
- Cataulacus (Otomyrmer) wasmanni Forex, 1897, Abhandl. Senckenberg. Naturf. 
 Ges., XXI, p. 193 (8). Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), p 
«286 (8). 

—s Otomyrmex wasmanni W asmMann, 1897, Zool. Anzeiger, XX, p. 250. 
Type locality: Kalalo, Ile Sainte Marie, Mapacascar (Perrot). 

Mapacascar: Antongil Bay (Mocquerys). 
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Dacetonini Emery 

Strumigenys F’. SMITH 

Subgenus Strumigenys, sensu stricto 

1. Strumigenys godeffroyi Mayr, 1866, Sitzb. Ak. Wiss. Wien, LITT, Abt. 

1, p. 516 (8); 1876, Journ. Mus. Godeffroy, XII, p. 113. Foret, 1887, Mitth. 

ae ae Ent. Ges., VII, p. 217 (8). Mayr, 1887, Verh. Zool. Bot. Ges. Wien, 

XXXVI, p. 569 (8, @). Foret, 1897, Abhandl. Senckenberg. Naturf. = 
pp. 188 and 189 (8). 

Type locality: Upolu, Samoa IsLANbs. 

AusTRALIA, PoLYNESIAN and MELANESIAN ISLANDS. 

Seyrcueties: (A. Brauer). 

2, Strumigenys grandidieri Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI 

p. 517 (8). Sanrscut, 1913, Bull. Soc. Ent. France, p. 259 (8). 

Type locality: Andrangoloaka Forest, MADAGASCAR (Sikora). 

3. Strumigenys ludovici Forex, 1904, Ann. Mus. Zool. Ac. Se. St. Péters- 
bourg, VIII, (1903) p. 369 (8). Sanrscut, 1913, Bull. Soc. Ent. France, p. 259 (8). 

Type locality: southern Mapacascar (Sikora). ; 

4. Strumigenys scotti Foret, 1912, Trans. Linn. Soc. London, Zool., ‘xv, 
p. 159 (8). 4 

Type locality: Silhouette, Mare aux Cochons, 1000 ft., SevcHELLES a M. 
Scott). 

DOLICHODERIN& Forel 

Tapinomini Emery 

Tapinoma FORSTER 

Subgenus Tapinoma, sensu stricto 

1. Tapinoma melanocephalum (Fasricius) Foret, 1887, Mitth. dich gels. 
Ent. Ges., VII, p. 382 (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, j 

2, p. 101 (8). Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337. Foret, — 
ibid., p. 49; 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 188 (8); 1912, 
Trans. Linn. Soc. London, Zool., XV, p. 164 (8, 9). Seep. 924. , 

Mapacascar: Ivondrona near Tamatave (C. Keller); Diego Suarez icon Allu- — 
aud). Seycueties: (Voeltzkow); Silhouette, Mare aux Cochons (H. M. Seott). 7 
Réunion: (J. de Cordemoy). 

2. Tapinoma subtile Sanrscut, 1911, Rev. Suisse Zool., XTX, p. 125 (8, 2). 
Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 41. 

Type locality: south of Antongil, MapaGascar. 

Technomyrmex MAYR ; 

1. Technomyrmex aberrans Sanrscut. Emery, 1912, ‘Gen. Insect, — 

Dolichodering,’ p. 43. 
Technomyrmex aberrant Santscut, 1911, Rev. Suisse Zool., XTX, p. 127 (9). 

Type locality: Fort Dauphin, Mapacascar (C. Alluaud). 
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-Technomyrmex albipes (F. Swirx) Foret, 1897, Abhandl. Senckenberg. 
Ges., XXI, p. 188 (8); 1909, Ann. Soc. Ent. Belgique, LIII, p. 55 (8); 1912, 

Linn. S0e. London, Zool. XV, p. 164 (8, 2, c*). See p. 925. 
£ : (J. de Cordemoy). Seyrcue.ies: Silhouette, Mare aux Cochons and 

peee. 1000-1500 ft.; Mahé, Anonyme Island, Cascade Estate (H. M. 

at . foreli Emery. Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., 
pp. 186 and 187 (8); 1907, Trans. Linn. Soc. London, Zool., XII, p. 92; 1912, 

, p. 164(9, 9, @). See p. 926. 

eemener mes albipes Foret, 1887, Mitth. Schweiz. Ent. Ges., VII, p. 382 (8); 
, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 98 (8, 9, @), Pl. m, 

1895, Ann. Soc. Ent. Belgique, XX XIX, p. 49 (nec Smith). 
Type locality: Mapacascar. 

peeadaacan: Ivondrona near Tamatave (Keller); Antananarivo; Ambava- 
bh aditok Imerina (Camboué); Angurutani, northwestern part (Voeltzkow). 

sst Bé: (Voeltzkow). SeyYcHELtes: Silhouette, Mare aux Cochons and Pot-a- 
u; Mahé; Long Island (H. M. Scott). 

ai a Technomyrmex madecassus Foret, 1897, Abhandl. Senckenberg. 
#. Ges., XXI, p. 199 (8). Emery, 1912, ‘Gen. Insect., Dolichoderine,’ p. 44. 

Type locality: Noss Bé (Voeltzkow). 
“es 3;. Var. fusciventris Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ ll, 

Bali (8). Exery, 1912, ‘Gen. Insect., Dolichoderinze,’ p. 44. 
a _ Type locality: Moheli, Comoros ‘(Voeltzkow). 

fs 4. Technomyrmex mayri Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 

Piece: xx 2, p. 99 (8, #), Pl. m, fig. 6. Data Torre, 1893, ‘Cat. Hym.,’ 
_ -YII, p. 167. Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 336; 1912, ‘Gen. 
ac Ineeet., Dolichoderine, p. 44. 
‘Type locality: 30 miles northwest of Tamatave, Mapacascar (O’Swald). 

Mapacascar: Diego Suarez (C. Alluaud). 
> 4a. Subsp. difficilis Forer, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 
__— gasear,’ XX, 2, p. 242 (8, 9); 1909, Ann. Soc. Ent. Belgique, LIII, p. 55 (9). 
Emery, 1912, ‘Gen. Insect., Dolichoderinw,’ p. 44. 

_-—s-'‘ Type locality: Anisobé, Bezanozano Province, Mapacascar (Sikora). 
SEYCHELLES. 

FORMICINZ Lepeletier 
Plagiolepidini Forel 

Plagiolepis Mayr 

Subgenus 1. Plagiolepis, sensu stricto 
_ Plagiolepis alluaudi Emery, 1894, Ann. Soc. Ent. France, LXIII, p. 71 
= (8); F iareaag Soc. Ent. Belgique, XX XIX, p. 49. Foret, 1907, Trans. Linn. Soc. 
s ‘London, XII, p. 92; 1912, ibid., XV, p. 165 (8). See p. 928. ‘ 
Ss Type locality: La Misére, Mahé, Seycne.ies (C. Alluaud). 
Réunion: (J. de Cordemoy). Sryrcnernes: Silhouette, Mare aux Cochons; 
ee M. Scott). Farquaar Istanps: (J. 8. Gardiner), 

exigua Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 245 

(8). lhea p 929. 
Mapacascar: Moramanga (Sikora). 
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3. Plagiolepis madecassa Fore, 1892, Ann. Soc. Ent. Belgique, XXXVI, 
p. 519 (8). Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 173. Emery, 1894, Ann. Soe. 

Ent. France, LXIII, p. 71 (8); 1895, Ann. Sor. Ent. Belgique, XX XIX, p. 337. 
Foret, ibid., p. 245 (9, o); 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 
187 (8); 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, (1903), p. 388 (8); in 
Voeltzkow, 1907, ‘Reise in Ostafrika,’ Il, p. 86 (8); 1901, Trans. Linn. Soe, London, 

Zool., X11, p. 92; 1912, ibid., XV, p. 165 (8). 
Plagiclepie pygmxa suber. madecassa Forex, in Grandidier, 1892, ‘Hist, Phys 

Nat. Madagascar,’ XX, 2, p. 241 (8). | 
Type locality: Andrangoloaka Forest, Mapacascar (Sikora). Sey 

MaApacascar: southern part, Imerina; Mangoro (Sikora); Andranohinaly 
lle Sainte Marie (Voeltzkow). Comoros: Mayotte (C. Alluaud). " SeycHe.ues: 

Mahé (C. Alluaud); Silhouette, Mare aux Cochons; Praslin; Anonyme Island 
Félicité (H. M. Seott). Atpapra IsLanps: (Voeltzkow). Desrocues IsLanp 
(J. 8. Gardiner). 

eo we 

Subgenus 2. Anoplolepis SANTSCHI 
4. Plagiolepis (Anoplolepis) longipes (Jervon). See p. 933. om 
Plagiolepis longipes Forex, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 49 (8). 

E. Borpaae, 1914, Bull. Scientif. France et Belgique, XLVII, (1913), p. 390. 
Réunion: (J.de Cordemoy; E. Bordage); introduced from Inp1a. 
5. Plagiolepis (Anoplolepis) steingréveri Fore.. See p. 934. h Ga, 

5a. Subsp. gertrude Fore, 1900, Ann. Soc. Ent. Belgique, XLIV, p. 77. 
Type locality: Réunton. 

Acantholepis Mayr 

1. Acantholepis capensis Mayr. Foret, in Grandidier, 1891, ‘Hist. Phys. 
Nat. Madagascar,’ XX, 2, p. 95 (8, 9, co). Emery, 1895, Ann. Soc. Ent. Belgique, 

XXXIX, p. 337. Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 86 (8). 
See p. 935. * 

Mapaaascar: Ile Sainte Marie (Voeltzkow). Nossi B&: (Cc. Alluaud). 

Myrmelachistini Forel 

Brachymyrmex Mayr 

Brachym yrmex Mayr, 1868, Ann. Soc. Nat. Modena, ITI, p. 163. 

Genotype: Brachymyrmer patagonicus Mayr, 1868. 
1. Brachymyrmex cordemoyi (Fore.) Emery, 1905, Bull. Soc. Ent. Italiana, 

XXXVI, p. 179, figs. 37 and 39 (8, @). Foret, in Voeltzkow, 1907, ‘Reise in Ost- 
afrika,’ LI, p. 86 (9). 

Brachymyrmezx patagonicus var. cordemoyi Forex, 1895, Ann. Soc. Ent. Belgique, 
XXXIX, p. 49 (9). Emery, ibid., p. 337. 

Brachymyrmex patagonicus wubep. cordemoyi Forex, 1912, Trans. Linn. Soe. 

London, Zool., XV, p. 165 (8, 9, o). 
Type locality: Réunion (J. de Cordemoy; C. Alluaud). : 
Srycueties: Mahé, Cascade Estate; Silhouette, Mare aux Cochons (H. M. 

Scott). Comoros: Moheli (Voeltzkow). 

ARGENTINA, whence it has been introduced into the Malagasy Region. 
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Prenolepidini Forel 

Prenolepis Mayr 

Subgenus Nylanderia Emery 

_ Prenolepis amblyops Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 
{, 2, p. 240 (8); 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 516 (9). Data 
RR ot Bem. VIL, p. 177. Emery, 1900, Bull. Soc. Ent. Italiana, XXXT, 

Ds; ’ 289, fig. (@). 

one lpcality: Anosibé, Bezanozano Province, MADAGASCAR (Sikora). 
_ Mapagascar: Antananarivo; Amparafaravantsiv, Mangoro River (Sikora); 

penes Bay (Mocquerys). 
@. la. Subsp. rubescens Fore, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 516 

Se locality: Amparafaravantsiv, Mangoro River, Mapacascar (Sikora). 
2. Prenolepis (Nylanderia) bourbonica Fore.. See p. 941. 

___‘ Prenolepis nodifera subsp. bourbonica Forex, 1886, Ann. Soc. Ent. Belgique, 
s XXX, p. 210 (8 9, @); 1887, Mitth. Schweiz. Ent. Ges., VII, p. 382 (8, 9, <). 
Z itndlegls bourbonica Fount, in Grandidier, 1891, ‘Hist. Phys. Nat. Mailennacer? 
_ XX, 2, p. 82 (8, o, &), Pl. m, figs. 2 and 2a-b. Dara Torre, 1893, ‘Cat. 

_ Hym.,’ VII, p. 178. Forex, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 49 (8); 
1907, Trans. Linn. Soc. London, Zool., XII, p. 92; 1912, ibid., XV, p. 165 (9, @). 
‘Type locality: Saint-Denis, Réunron (C. Keller). 

Seycueties: Mahé, Cascade Estate (H. M. Scott). Carcaapos: Siren Island 
J. S. Gardiner). Coretivy: (J. 8. Gardiner). Cuacos Istanps: (J. 8S. Gardiner). 

: 2,. Var. farquharensis Fore:, 1907, Trans. Linn. Soc. London, Zool., XII, 

_ -p. 92 (8). 
= Type locality: Farquuar Istanp (J. 8. Gardiner). 

2a. Subsp. bengalensis Fore:, 1894, Journ. Bombay Nat. Hist. Soc., VIII, 

pp. 406 and 407 (8, @). 
q Prenolepis bourbonica var. bengalensis Emery, 1894, Ann. Soc. Ent. France, 
_ LXIII, p. 71 (8). 
=>. Prenolepis bengalensis Brxauam, 1903, ‘Fauna Brit. India, Hym.,’ II, p. 328 (8). 

Type locality: Calcutta, Inp1a (Rothney). 
¥ Inpra, Burma, Tenassenmm. Seycuettes: Mahé; La Digue; Ile Ronde (C. 
_ Alluaud). 

| 2b. Subsp. n’gasiyana Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, 
p. 87 (8). 

gy tanec Granp Comoro (Voeltzkow). 
Prenolepis (Nylanderia) comorensis Fore. 

comorensis Forex, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 

87 (8). 
Type locality: Dzialandsi, Anjouan, Comoros, 800 m. (A. Voeltzkow). 
4. Prenolepis (Nylanderia) glabra Fore. 
Prenolepis glabra Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 92 (8). Darra Torre, 1893, ‘Cat. Hym.,’ VII, p. 178. 
Type locality: central Mapacascar (Schaufuss). 
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5. Prenolepis (Nylanderia) gracilis Fore.. | 
Prenolepis gracilis Foret, 1892, Ann. Soc. Ent. Belgique, XXXVI, p. 517 (8). 
Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
6. Prenolepis (Nylanderia) humbloti (Foret). 

Prenolepis braueri subsp. humbloti Forxt, in Grandidier, 1891, ‘Hist. Phys. Nat. 
Madagascar,’ XX, 2, p. 90 (8, 9, o*), Pl. m1, figs. 11 and 1la-d. 

Prenolepis humblotit DauLa Tonns, 1893, ‘Cat. Hym.,’ VII, p. 178. Foret, i in 
Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 88 (8). 

Prenolepis humbloti Emery, 1895, Ann. Soc. Ent. Belgique, XXXIX, p. 337. 
Type locality: Forests of Mapacascar (Humblot). 
Mapacascar: Tamatave (A. Voeltzkow); Imerina (Hildebrandt); Diego 

Suarez (C. Alluaud). ) 
7. Prenolepis (Nylanderia) longicornis (LarreiLue). See p. 941. , 

Prenolepis longicornis Fore1, 1886, Ann. Soc. Ent. Belgique, XXX, p. 210 (8, 
2); 1887, Mitth. Schweiz. Ent. Ges., VII, p. 382 (8, 9); in Grandidier, 1891 “Hist. 
Phys. Nat. Madagascar,’ XX, 2, p. 81 (8, 9, o), Pl. , figs. 8 and 8a—b; Ann. 
Soe. Ent. Belgique, XXXVIII, p. 228; 1895, ibid., XX XIX, p. 49 (8). _ Emery, 
ibid., p. 337. Forer, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI,, pp. 186 and 
187 (8); 1907, Trans. Linn. Soc. London, Zool., XII, p. 92; 1912, ibid., XV, p. 165 (8). 

Mapaaascar: Majunga, western part; Angurutani, northwestern part (Voeltz- 
kow). Nosst B&: (C. Keller; C. Alluaud; Vceltzkow). Corrttvy: (J. 8. Gardiner). 

Atpasra IsLAND: (Fryer; Voeltzkow). Réunion: (J. de Cordemoy). © ) 
8. Prenolepis (Nylanderia) madagascarensis orev. 

Prenolepis vividula var. madagascarensis Foret, 1886, Ann. Soc. Ent. Belgique, 
XXX, p. 212 (8). 

Prenolepis vividula subsp. madagascariensis Forex, in Grandidier, 1891, ‘Hist. 
Phys. Nat. Madagascar,’ XX, 2, p. 87 (8). 

Prenolepis madagascariensis Fore, 1892, ibid., p. 238 (9, o).. Emery, 1894, 

Ann. Soc. Ent. France, LXIII, p. 71, fig. a (8). 
Prenolepis madagascarensis DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 179... 
Type locality: central MapaGascar (Hildebrandt). 
Mapaaascar: Betsileo (Hildebrandt); Imerina (Sikora). Nosst BE; (c. Keller) 
&. Var. rufescens (Forex). 

Prenolepis ellisi subsp. madagascariensis var. rufescens Foret, in Voeltzkow, 1907, 

‘Reise in Ostafrika,’ II, p. 88 (8). 
Type locality: Ile Sainte Marie, MADAGASCAR (Voeltakow). 

8. Var. sechellensis Emery, 1894, Ann. Soc. Ent. France, LXIII, p. 71, a 
b (8). 

Prenolepis madagascariensis var. seychellensis Forex, 1907, Trans. Linn, Soc. 
London, Zool., XII, p. 93. 

Type locality: Mahé, Seycueuues (C. Alluaud). . 4 
8a. Subsp. ellisi (Foret). 

Prenolepis ellisii Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 87 (8, 9, &), Pl. m, figs. 10 and 10a-d; 1892, Ann. Soc. Ent. Belgique, 
XXXVI, p. 516 (8, 9, @). Daria Torre, 1893, ‘Cat. Hym.,’ VI, p. 178. Foret, 
1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 186 (9); in vores 1M 
‘Reise in Ostafrika,’ II, p. 88 (8). 

Type locality: Astanenaslee Imerina, MapaGcascar (Camboué). 
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avantace (Besson); Imerina (Hildebrandt); Ankarimbelo, southeastern part; 
‘ive — Amparafaravantsiv; Mangoro River (Sikora). Nosst Bé: 

“ mixta Forer, 1897, Abhandl. Setaienbony, Naturf. Ges., XXI, p 

ary o@); 1912, Trans. Linn. Soc. London, Zool., XV, p. 165 (8, 9, @). 
‘Type locality: Seycue.ies (A. Brauer). 

: Silhouette, 2000 ft.; Mahé; Praslin (H. M. Scott). 
b: Prenolepis (Nylanderia) sikors: Fore. 

Prenolepis sikorez Fore, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 238 (9, #7). Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 180. 

_ Type locality: Andrangoloaka Forest, Mapacascar (Sikora). 
Il. Prenolepis (Nylanderia) steinheili Forev. 

Prenolepis steinheili Foret, 1893, Trans. Ent. Soc. London, p. 342 (8); 1912, 

ae St. Thomas, West Inp1es (Steinheil). 
ee _Aupapra Istanp: (Fryer); imported from the Antilles. 

Camponotini Forel 

Camponotus Mayr Mf 

Subgenus 1. Camponotus, sensu stricto 

1. Camponotus (Camponotus) gallieni Fore:. Emery, 1920, Rev. Zool. 
Afr., VII, 2, p. 255. 

Camponotus (Myrmoturba) gallienii Forer, 1916, Rev. Suisse Zool., XXIV, p. 

z Camponotus concolor Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 214 (8), Pl. vs, fig. 12. Datua Tosa, 1893, ‘Cat. Hym.,’ VII, p. 226. 
_ Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 771. Foret, 1914, Rev. Suisse 
3 Zool., XXII, p. 266. (nec C. alii var. concolor Forel, 1890). 
‘Type locality: Andrangoloaka Forest, Mapaaascar (Sikora). 

Subgenus 2. Myrmoturba Foret 

aa } Camponotus (Myrmoturba) hagensi Foret, 1914, Rev. Suisse Zool., 
XXII, p. 267. 

4a Camponotus rubripes subsp. hagensii Fore., 1886, Ann. Soc. Ent. Belgique, 
= XXX, p. 158 (8, ¢). 

" Camponotus maculatus subsp. hagensii Foret, in Grandidier, 1891, ‘Hist. Phys. 
2 yeaa XX, 2, pp. 27 and 74 (9). Eweny, 1896, Mem. Accad. Se. Bologna, 
(5) V, p. 768. 
_ Camponotus hagensii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 233. Foret, 

1895, Ann. Soc. Ent. Belgique, XX XIX, p. 244 (9, <*). 
Camponotus (Myrmoturba) hagensi Emeny, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
Type locality: central Mapacascar (Hildebrandt; Sikora). 
Mapacascar: eastern Imerina (Sikora). 
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EE — 3. Camponotus (Myrmoturba) maculatus (Fanricius). See p. 949. 
3. Var. lividior Sanrscut, 1911, Rev. Suisse Zool., XIX, p. 128 (8, 9, o). 
Type locality: Granp Comoro (H. Pobeguin). 
3a. Subsp. boivini Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

XX, 2, pp. 34 (8, 2), 75, and 213 (8, 9, co). Emery, 1895, Ann. Soc. Ent. Belgi- : 
que, XXXIX, p. 337; 1896, Mem. Accad. Sc. Bologna, (5) V, p. 768. Foret, 1907, 
Trans. Linn. Soc. London, Zool., XII, p. 92 (8, 9). 

Camponotus boivinii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 223. 
Type locality: MapaGascar (Boivin). 

Mapaaascar: Diego Suarez (C. Alluaud); Imerina (Sikora). S#ycHe.ies: 
Mahé, 1800 ft. (J.8. Gardiner). Cracos Istanps: (J.8. Gardiner). 

3b. Subsp, fairmairei Sanrscut, 1911, Rev. Suisse Zool., XIX, p. 130, figs. 
3b and 3e (8). j 

Type locality: Mapacascar (Fairmaire). 

3c. Subsp. fulvus Emery, 1894, Ann. Soc. Ent. France, LXIII, p. ne, 9); 
1896, Mem. Accad. Sc. Bologna, (5) V, p. 768. Foret, 1907, Trans. Linn. Soc. 

London, Zool., XII, p. 92 (8, 2). 
Type locality: Praslin, SeycHe.ies (C. Alluaud). 

Cuacos Istanps: (J. 8. Gardiner). 

3c. Var. octonotatus Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 202 (8, 9). Emery, 1898, Rend. Accad. Se. Bologna, N. 8., I, p. 295. 
Foret, 1907, Trans. Linn. Soc. London, Zool., XII, p. 93 (8, 2); 1912, ibid. XV, p. 

165 (8, 9, o). ~ 
Type locality: Seycue.ues (A. Brauer). 
Seycue.ies: Mahé, 1600-1800 ft.; Praslin (J. 8. Gardiner); Silhouette (A. 

M. Scott). 
3d. Subsp. hova Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Maitijabons:* 

XX, 2, pp. 35 and 74 (8, 9), Pl. 1, fig. 5; 1894, Ann. Soc. Ent. Belgique, XX XVIII, 
p. 228. Emery, 1895, ibid., XX XIX, p. 337; 1896, Mem. Accad. Se. Bologna, (5) V, - 
p. 768. Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 187 (8). 

Camponotus hova DALLA Torre, 1893, ‘Cat. Hym.,’ VI, p. 235. Emery, 1900, 

Bull. Soc. Ent. Italiana, XX XI, (1899), p. 290. 
Camponotus maculatus subsp. radamx var. hova Foret, in Voeltzkow, salle : 

‘Reise in Ostafrika,’ IT, p. 89 (8, 9). 
Type locality: Morondava, MapaGascar (Grevé). 

Mapacascar: (Grandidier); Antongil Bay (Mocquerys); Lake Alaotra; 
Andranohinaly; north Mahafaly; Majunga (Voeltzkow); Diego Suarez (C. Alluaud). 
IsLanp JUAN DE Nova in the Strait of Mozambique: (Voeltzkow). 

3d;. Var. hova-hovoides (Foret) Emery, 1896, Mem. Accad. Sc. Bologna, 
(5) V, p. 768. 

Camponotus hova-hovoides Foret, in Grandidier, 1892, ‘Hist, Phys. Nat. Mada- 

gascar,’ XX, 2, p. 232 (8, 9, ). ; 
Camponotus hova var. hova-hovoides DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p. 235, 
Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 
3d;. Var. luteolus Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, 

p. 202 (9). Emery, 1898, Rend. Acead. Sc. Bologna, N. 8., I, p. 225, Santscut, — 
1911, Rev. Suisse Zool., XIX, p. 131, fig. 3g (8). | 

Type locality: Majunga, Mapacascar (Voeltzkow), 
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;. Var. maculatoides Forer, 1897, Abhandl, Senckenberg. Naturf. Ges., 
». 200 (8). Emery, 1898, Rend. Accad. Sc. Bologna, N.S8., II, p. 225. Foret, 
itt. Naturh. Mus. Hamburg, XXIV, p. 14 (8).! 

pe locality: Nosst Bé (Voeltzkow). 
ADAGASCAR: (Kiderlen). 

Subsp. legionarius Santscut, 1911, Ann. Soc. Ent. Belgique, LV, p. 233 

pe locality: Diego Suarez, Mapacascar. 
_ Subsp. radame Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
XX, 2, pp. 31 and 74 (8), Pl. 1, fig. 4. Emery, 1895, Ann. Soc. Ent. Belgique, 
X, p. 337; 1896, Mem. Accad. Se. Bologna, (5) V, p. 768. Santscut, 1911, 

lisse Zool., XIX, p. 131, fig. 3a (8). Forev, 1914, Rev. Suisse Zool., XXII, 
1914, Bull, Soc. Vaudoise Se. Nat., (5) L, p. 250 (8). 

o lus radamz Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 249. Emery, 
Bll So. Ent. Italiana, XXXI, (1899), p. 290. 

ponotus (Myrmoturba) radamz Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 
pe sepeaepe Ivondrona near Tamatave, MaDacascar (C. Keller) 

Var. ee ore nar, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

pp. 33 and 74 (8, 2). Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 
ee Voctston, 10 1907, ‘Reise in Ostafrika,’ II, p. on 

he ta en, maculatus subsp. hova var. hovoides Santscut, 1911, Rev. Suisse 

7 Zoo, ‘XIX, p. 131, fig. 3f (8). 
Type locality: Tamatave, Mapacascar (Camboué). 
_ Mapacascar: Ile aux Prunes; eastern part (Voeltzkow); Antananarivo, 
=e | er (Hildebrandt). 
_ —s Bfs.-“ Var. mixtellus Foret, in Grandidier, 1891, ‘ Hist. Phys. Nat. Madagascar,’ 
3k, 2 so. 33 and 74 (8). Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 768. 
Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 187 (8, @); 1912, Trans. 

y Linn, Soe. London, Zool., XV, p. 165 (8, 2, co); 1918, Bull. Soc. Vaudoise Se, Nat., 

(5) LI, p. 155 (9). 
Camponotus radame var. miztellus DALLA Torre, 1893, ‘Cat. Hym.,’ VII, p 
249. Wasmann, 1893, Deutsch. Ent. Zeitschr., p. 109; 1894, ‘Verzeichn. ries 

_ Termitoph. Arthrop.,’ p. 107. 
"Type locality: Mapacascar. 
He Mapaaascar: Ile aux Prunes; Diego Suarez (Friederichs). ALoABRA IsLANDs: 

(Voeltzkow ; Fryer). 
7 3f,. Var. obscuratus Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ IT, p. 

# 89 (8, a). 

‘Type locality: Evrora Istanp in the Strait of Mozambique (A, Voeltzkow). 
- Mapacascar: Tulear, southwestern part (A. Voeltzkow). 

‘Santechi (1921) raises this form to specific rank and transfers it to Dinomyrmer. 
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39. Subsp. radamoides (Foret) Sanrscui, 1917, Ann. Soc. Ent. France, 

LXXXV, (1916), pp. 292 and 293 (8). See p. 958. . 

Camponotus maculatus var. radamoides Fore, in Grandidier, 1891, ‘Hist. Phys. 
Nat. Madagascar,’ XX, 2, p. 213 (8). 

Camponotus maculatus subsp. radame# var. radamoides SANTSCHI, 1011, hee. ; 
Suisse Zool., XIX, p. 131, fig. 3d (9). ar 

Type locality: Andrangoloaka Forest, MapaGascar (Sikora). 
3g. Var. madecassus (Emery) Sanrscui, 1917, Ann. Soc, Ent. France, 

LXXXV, (1916), pp. 292 and 293 (8). See p. 959. 
Camponotus maculatus subsp. liocnemis var. madecassa Emery, 1905, Rend. 

Acead. Se. Bologna, N. S., IX, p. 30, footnote (8). 
Camponotus ndcoliiée Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, pp. 29 and 74 (8, 9, o); 1894, Ann. Soc. Ent. Belgique, 
p. 228; 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, pp. 186 and 187 (8); in 
Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 88 (8, 9, @). 

Camponotus maculatus subsp. atramentarius var. madecasea Foust, in Maina 
1907, ‘Reise in Ostafrika,’ II, p. 88 (8, 9, &); 1907, Mitt. Naturh. Mus. Hamburg, 
XXIV, p. 14 (8). 

Type locality: MADAGASCAR. 

Mapacascar: Majunga, western part; Lake Alaotra (Voeltzkow). onet Be: 
(C. Keller; O’Swald; Voeltzkow). Comoros: N’Gasiya on the Grand Comoro 
(Humblot); Moheli; Anjouan (Voeltzkow). 

3h. Subsp. strangulatus Sanrscui, 1911, Rev. Suisse Zool., XTX, p. 129, 
fig. 3c (8, @). 

Type locality: Adampy near Vohemar, Mapacascar (Grandidier). 
Mapacascar: Vitikanpy, Morondava (Grandidier). 
4. Camponotus (Myrmoturba) perroti Foret, 1914, Rev. Suisse Zool, 

XXIHI, p. 267. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 255. 

Camponotus perroti Forex, 1897, Abhandl. Senckenberg. Naturf. tae XX1, 
p. 202 (8). Wasmann, 1897, Zool. Anzeiger, XX, p. 250. Emery, 1898, Rend. Accad. | 
Sc. Bologna, N.8., I, p. 225. 

Type locality: Kalalo, Ile Sainte Marie, east coast of MADAGASCAR (Perrot). 
4,. Var. eschylus Forev. 
Camponotus (Dinomyrmez) perroti var. zschylus Foret, 1913, Deutsch. Ent. 

Zeitschr., Beih., p. 224 (¢ ). 
Type locality: Mapaaascar (C. Keller). 
5. Camponotus (Myrmoturba) reseli Foret, 1914, Rev. Suisse Zool., 

XXII, p. 267. 
Camponotus reseli Forex, 1910, Ann. Soc. Ent. Belgique, LIV, p. 20 (8). 
Type locality: Ambre Mts., northern MapaGascar. ; 

Subgenus 3. Dinomyrmex ASHMEAD 

6. Camponotus (Dinomyrmex) cervicalis Rocer. Foret, 1914, Rev. 
Suisee Zool., XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. m3 

Camponotus cervicalis Rocer, 1863, Berlin. Ent. Zeitschr., VII, p. 134 (8); 
1863, ‘ Verzeich. Formicid.,’ p. 2. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, 
p. 458. Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 19 
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75 (8, 2, o), Pl. 1, figs. 3 and 3a. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 
. _ Emery, 1896, Mem. Acead. Se. Bologna, (5) V, p. 768; 1900, Bull. Soc. Ent. 

XXXI, (1899), p. 290. 
Type locality: Mapacascar. 
Mapacascar: eastern forests (Humblot); Antongil Bay (Mocquerys). Nosst 
(Réveillé; O’Swald). 

_ 7. Camponotus (Dinomyrmex) dufouri Foret, 1914, Rev. Suisse Zool., 
iI, p. 268; 1918, Bull. Soc. Vaudoise Se. Nat., (5) LII, p. 155 (9). Emery, 
Rev. Zool. Afr., VIII, 2, p. 256. 
Camponotus dufour Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

t, 2, pp. 16 and 74 (8), Pl. 1, figs. 2 and 2a-d. Datta Torre, 1893, ‘Cat. Hym..,’ 
» p. 229. Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, pp. 244 ( 2) and 488 

(@). Emery, ibid., p. 337; 1896, Mem. Accad. Sc. Bologna, (5) V, p. 768. Foret, 
9 , Abhandl. Senckenberg. Naturf. Ges., XXI, p. 188. Wasmann, 1897, Zool. 

geiger, XX, p. 250. Emery, 1900, Bull. Boe, Ent. Italiana, XX XI, (1899), p. 290. 
yee in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 91 (8). 

_ Type locality: Tamatave, Mapacascar (Perrot). 
; Mapaaascar: Diego Suarez (C. Alluaud); Kalalo, Ile Sainte Marie; Alahakato 

Beieen); Antongil Bay (Mocquerys); central part (Sikora); Ile Sainte Marie 
_ (Woeltakow); Tle aux Prunes near Tamatave (Friederichs). 

7,. Var. imerinensis Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

~ gascar,’ XX, 2, p. 18(8, 9). Darra Torre, 1893, ‘Cat. Hym.,’ VII, P. 229. Emery, 
spy hogs Acead. Sc. Bologna, (5) V, p. 768. 

_ Type locality: Antananarivo, MapaGascar (Camboué). 
_ §. Camponotus (Dinomyrmex) gaullei Sanrscut. 

Camponotus gaullei Sanrscut, 1911, Rev. Suisse Zool., XTX, p. 128 (8). 
Type locality: Antongil Bay, Mapacascar. 

_ 9 Camponotus (Dinomyrmex) gouldi Fore:, 1914, Rev. Suisse Zool., 
XXII, p. 268. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 256. 

Camponotus egregius subsp. gouldi Forer, 1886, Ann. Soc. Ent. Belgique, XXX, 
C. R., p. civ (8); ibid., p. 167 (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
gascar,’ XX, 2, pp. 22 and 75 (8). 

Camponotus gouldi Davia Torre, 1893, ‘Cat. Hym.,’ VII, p. 233. Emery, 1896, 
_ _Mem. Acead. Se. Bologna, (5) V, p. 768. Foret, 1897, Abhandl. Senckenberg. Naturf. 

: _ Ges., XXI, p. 201 (8, @); 1904, Ann. Mus. Zocl. Ac. Se. St. Pétersbourg, VIII, 
-__-—s« (1903), p. 377 (21); in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ II, p. 90 (8, o). 

Type locality: MapaGascar (Grandidier). 
Mapacascar: Majunga; Tulear, southwestern part; Andranohinaly; north 

- Mahafaly (Voeltzkow); Androhomana (Sikora). 
10. Camponotus (Dinomyrmex) hildebrandti Fore:, 1914, Rev. Suisse 

Zool., XXII, p. 268. 
Camponotus hildebrandti Foret, 1886, Ann. Soc. Ent, Belgique, XXX, p. 161 

(8, 2); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 14 and 74 
(8, 2), Pl. 1, fig. 1 and Pl. 1, fig. 1. Datta Torre, 1893, ‘Cat. Hym.,’ VIL, p. 235. 
Wasmann, 1894, ‘Verzeichn. Myrmecoph. Termitoph. Arthrop.,’ p. 173. Exery, 
1896, Mem. Accad. Sc, Bologna, (5) V, p. 768; 1900, Bull. Soc. Ent. Italiana, XX XI, 
(1899), p. 290. 
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Camponotus (Dinomyrmex) hildebrandi Emery, 1920, Rev. Zool. Afr., VITI, 2, 

p. 256. ‘ 
Type locality: central Mapacascar (Hildebrandt). 

Mapacascar: Betsileo (Hildebrandt); Imerina (Camboué); Antongil Bay 

(Moequerys). 

Subgenus 4. Myrmosericus Fore. 

11. Camponotus (Myrmosericus) aurosus Rocer. Foret, 1914, Rev. 
Suisse Zool., XXII, p. 268. 

Camponotus aurosus RoGEr, 1863, Berlin. Ent. Zeitschr., VII, p. 134 (8); 1863, 
‘Verzeich. Formicid.,’ p. 2. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 458. 

Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar, XX, 2, pp. 36 and 74 
(8). Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 222. Emery, 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 770. 

Camponotus (? Myrmepomis) aurosus Emery, 1920, Rev. Zool. Afr., VIII, 2, 
p. 258. 

Type locality: Mauritius. 

Subgenus 5. Myrmosaulus WHEELER 

Camponotus subg. Myrmosaulus Wa. M. WHEELER, 1921, Psyche, XXVIII, p. 18. 
Camponotus subg. Myrmosphincta Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 238 

(not of Forel, 1912). 

Subgenotype: Formica cinerascens Fabricius, 1787. 
12. Camponotus (Myrmosaulus) batesi Forev. 

Camponotus batesii Forex, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 243 (8). 
Camponotus batesi Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 771. 
Camponotus (Dinomyrmez) batesi Forex, 1914, Rev. Suisse Zool., XXII, p. 268. 

Camponotus (Myrmosphincta) batesi Emery, 1920, Rev. Zool. Afr., VIII, 2, 
p. 257. 

Type locality: Moramanga, eastern Imerina, MapaGascar (Sikora). 

Subgenus 6. Myrmosaga ForEL 

Camponotus subg. Myrmosaga Forex, 1912, Mém. Soc. Ent. Belgique, XX, p. 
92; 1914, Rev. Suisse Zool., XXII, p. 260. Emery, 1920, Rev. Zool. Afr., VIII, 2, 
p. 241. 

Subgenotype: Camponotus kelleri Forel, 1886 (Wheeler, 1913); C. quadrimacu- 
latus Forel, 1886 (Forel, 1914). 

13. Camponotus (Myrmosaga) cambouei Foret. Emery, 1920, Rev. Zool. 
Afr., VIII, 2, p. 257. 

Camponotus cambouei Forx., in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, pp. 68 and 71 (8), Pl. 1, fig. 13 and Pl. n, fig. 6. Daia Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 223. Emery, 1895, Ann. Soc. Ent. Belgique, XX XTX, p. 357; 1896, 
Mem. Accad. Se. Bologna, (5) V, p. 771. 

Camponotus (Camponotus) cambouei Foret, 1914, Rev. Suisse Zool., XXII, 
p. 266. 

Type locality: Antananarivo, Imerina, MapaGascar (Camboué). 
Mapacascar: Diego Suarez (C. Alluaud). 
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Camponotus (Myrmosaga) christi Foret. Emery, 1920, Rev. Zool. 

Fa e. B ologna, (5) V, p. 771; 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), p. 290. 
me ES Garcon) christi Fore, 1914, Rev. Suisse Zool., XXII, p. 

Type locality: central Mapacascar (Hildebrandt). 
peers: Imerina; Betsileo region (Hildebrandt; Camboué); Antongil 

es Figs locality: Antongil Bay, MapaGascar (Mocquerys). 
_ 14y. Var. maculiventris Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 

=< 2); 1896, Mem. Acead. Se. Bologna, (5) V, p. 771. Fore, 1910, Ann. Soc. 
. Belgique, LIV, p. 21. 

Type locality: Diego Suarez, northern Mapacascar (C. Alluaud). 
_ Mapaaascar: Ambre Mountains, in the northern part. 

4 14a. Subsp. fersteri Forex, 1886, Ann. Soc. Ent. Belgique, XXX, p. 185 (8); 
ee im Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 64 and 72 (8). 

_ Camponotus forsteri Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 231. 
Camponotus christi var. fersteri Emery, 1896, Mem. Accad. Sc. Bologna, (5) V 

p. 771. 
Type locality: central Mapacascar (Hildebrandt). 

_--~——s MiapaGascar: Imerina; Betsileo country (Hildebrandt); Analamainty Forest 

— Antananarivo (Camboué). 
a 15. Camponotus (Myrmosaga) dromedarius Fore:. Emery, 1920, Rev. 

Zool. Afr., VIII, 2, p. 257. 
. Camponotus dromedarius Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
= - gasear,’ XX, 2, pp. 65 and 72 (98), Pl. n, fig. 5. Daria Torre, 1893, ‘Cat. Hym.,’ 
___ ~-VII, p. 229. Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 772. 
De. Camponotus (Myrmocamelus) dromedarius Fore., 1914, Rev. Suisse Zool., XXII, 
a : p. 270. 

‘Type locality: Imerina, Mapacascar (Camboué). 
Mapacascar: Analamainty Forest near Antananarivo (Camboué). 

5. Var. pulcher Foret, in Grandidier, 1892, ‘ Hist. Phys. Nat. Madagascar,’ 

XX, 2, p. 234 (8). Daid Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. Emery, 1895, 
Ann. Soe. Ent. Belgique, XX XIX, pp. 337 and 344 (8); 1896, Mem. Accad. Se. 

Bologna, (5) V, p. 772. Foret, 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, 
(1903), p. 377 (8). 

Type locality: Anosibé, Imerina, Mapacascar (Sikora). 
Mapacascar: Ronomafana (Sikora); Diego Suarez (C. Alluaud). 
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16. Camponotus (Myrmosaga) kelleri Fore, 1914, Rev. Suisse Zool., 
XXII, p. 269. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 257. 

Camponotus kelleri Fore, 1886, Ann. Soc. Ent. Belgique, XXX, p. 186 (8); 
1887, Mitth. Schweiz. Ent. Ges., VII, p. 381 (8); in Grandidier, 1891, ‘Hist. Phys. 
Nat. Madagascar,’ XX, 2, pp. 62 and 72 (8), Pl. 1, fig.4. Datta Torre, 1893, ‘Cat. 
Hym.,’ VII, p. 236. Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 337; 1896, 
Mem. Accad. Se. Bologna, (5) V, p. 772. Foret, 1897, Abhandl. 
Naturf. Ges., XXI, p. 186 (8); 1907, Mitt. Naturh. Mus. Hamburg, XXTV, p. 14 (8). 

Type locality: Ivondrona near Tamatave, Mapacascar (C. Keller). 
Noss Bé: (C. Alluaud; Voeltzkow). 

16,. Var. invalidus Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, 
p. 200 (8). Emery, 1898, Rend. Accad. Sc. Bologna, N.8., IL, p. 226. 

Type locality: Nosst Bé (Voeltzkow). 

17. Camponotus (Myrmosaga) lubbocki Foret, 1914, Rev. Suisse Zool., 
XXII, p. 269. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 257. 

Camponotus lubbocki Fore., 1886, Ann. ‘Soe. Ent. Belgique, XXX, p. 186 (8); 
in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. €0 (8, Ui wong 
216 (8), Pl. 1, fig. 11. Estery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 772. 
Foret, in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ II, p. 91 (8). 

Camponotus lubbockit Datia Torre, 1893, ‘Cat. Hym.,’ VII, p. 240. 

Type locality: central MapaGascar (Hildebrandt). 

Mapacascar: Antananarivo, Imerina (Hildebrandt; Camboué); Andrango- 

loaka Forest (Sikora); Fénérive; Tamatave; Andranohinaly; Ile Sainte Marie 
(Voeltzkow). 

17;. Var. rectus Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 217 (8). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 240. Emery, 1896, 
Mem. Accad. Sc. Bologna, (5) V, p. 772. 

Type locality: Andrangoloaka, MAapAGAscar (Sikora). 
17a. Subsp. christoides Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, pp. 61 and 73 (8). Emery, 1896, Mem. Accad. Sc. Bologna, (5) V 
p. 772. 

Camponotus christoides Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 224. 
Type locality: Mt. Lokobé, Nosst B& (O’Swald). 
18. Camponotus (Myrmosaga) pictires Fore:. Emery, 1920, Rev. Zool. 

Afr., VIII, 2, p. 257. 

Camponotus pictipes Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 217 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 247. Emery, 1896, 
Mem. Accad. Sc. Bologna, (5) V, p. 772. 

Camponotus (Myrmocamelus) pictipes Forer, 1914, Rev. Suisse Zool., XXII, p. 
270. 

Type locality: Andrangoloaka Forest, MApAGAscarR (Sikora). 
19. Camponotus (Myrmosaga) quadrimaculatus Foret, 1914, Rev. Suisse 

Zool., XXII, p. 269. Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 257. 
Camponotus quadrimaculatus Foret, 1886, Ann. Soc. Ent. Belgique, XXX, 

C. R., p. cii (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 58 
and 72 (8, 9, o), Pl. u, fig. 3. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 249. 
Emery, 1895, Ann. Soe. Ent. Belgique, XXXIX, p. 337; 1896, Mem. Acead. Se. 
Bologna. (5) V,p.772. Foret, in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ II, p.91 (8). 
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: ‘Type locality: Mapacascar (Grandidier). 
_M. : Fianarantsoa in the Betsileo country (Besson); Diego Suarez 

aud). Comoros: Grand Comoro; Mayotte (Voeltzkow). 
Var. immaculatus Foret, in Grandidier, 1892, ‘Hist. Phys. Nat. Mada- 

,’ XX, 2, p. 233 (8, 2). Daxxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 249. Emery, 
896, Mem. Accad. Se. Bologna, (5) V, p. 772. Foret, in Voeltzkow, 1907, ‘Reise in 

frika,’ II, p. 91 (8). 
; pe locality: Andrangoloaka Forest, MapaGascar (Sikora). 

“ eibbsscan: Tamatave (Voeltzkow). 
. Var. opacus Emery, 1900, Bull. Soc. Ent. Italiana, XX XI, (1899), p. 290 

Type eat: Antongil Bay, Mapacascar (Mocquerys). 
Subsp. sellaris Emery, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 344, 

38 seep ache laatdagretesgateenin 
laeality: Diego Suarez, Mapacascar (C. Alluaud). 

Subgenus 7. Mayria Forev 

pean: 107, un Soc. Vaudoise Sc. Nat., (2) XV, p. 369; in Grandidier, 
1, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, p. 75. 
Camponotus subg. Mayria Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 

7. Foret, 1914, Rev. Suisse Zool., XXII, p. 262. 
cs : Camponotus repens Forel = Mayria madagascariensis Forel, 1886. 

20. ‘Camponotus (Mayria) repens Foret, 1897, Abhandl. Senckenberg. 
~ Naturf. Ges., XXI, p. 187 (8); 1914, Rev. Suisse Zool., XXII, p. 270. Emery, 
1920, Rev. Zool. Afr., VIII, 2, p. 257. 

Mayria madagascarensis Foret, 1886, Ann. Soc. Ent. Belgique, XXX, C. R., 

% p. dv). Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 219. 
3 _ Mayria madagascariensis Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 
__—‘ gasear,’ XX, 2, p. 75 (%), Pl. u, figs. 7 and 7a; 1894, Ann. Soc. Ent. Belgique, 

SXXVIIL p. 227 (8). 
‘Ss oo (Mayria) madagascariensis Emery, 1896, Mem. Accad. Sc. Bologna, 

ee > p. 772. 
Camponotus repens Emery, 1898, Rend. Accad. Se. Bologna, N. S., II, p. 226. 
Type locality: Mapacascar (Grandidier). 
Mapacascar: Majunga, northern part (Voeltzkow). 

Subgenus 8. Myrmonesites Emery 
Camponotus subg. Myrmonesites Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 242. 
ee: Camponotus putatus Forel, 1892. 

5 (Myrmonesites) heteroclitus Fore:. Emery, 1920, 

= eat Ane VIII, 2, p. 257. 
Gaaiponetus heteroclitus Foret, 1895, Ann. Soc. Ent. Belgique, XX XIX, p. 243 

(8). Esery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 772. Foret, 1904, Ann. Mus. 
Zool. Ac. Sc. St. Pétersbourg, VIII, (1903), p. 377 (9). 

Calomyrmex heteroclitus Foner, 1914, Rev. Suisse Zool., XXII, p. 274. 
Type locality: Ambohimalazaba, eastern Imerina, Mapacascar (Sikora). 
Mapacascar: Ranomafana (Sikora). 
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22. Camponotus (Myrmonesites) leveillei Emery, 1920, Rev. Zool. Afr., 
VIII, 2, p. 257. 

Camponotus leveillei Emery, 1895, Ann. Soc. Ent. Belgique, XXXIX, p. 344 (8); 
1896, Mem. Accad. Se. Bologna, (5) V, p. 774. 

Camponotus (Myrmobrachys) leveillei Foret, 1914, Rev. Suisse Zool., XX, 

p. 270. 
Type locality: Nossi B&. 
23. Camponotus (Myrmonesites) mocquerysi Emery, 1920, Rev. Zool. 

Afr., VIII, 2, p. 257. 
_ Camponotus mocquerysi Emery, 1900, Bull. Soc. Ent. Italiana, XXXI, (1899), 

p. 289, fig. (9). 
Camponotus (Orthonotomyrmex) mocqueryst Forex, 1914, Rev. Suisse Zool., XXTI, 

p. 273. 
Type locality: Antongil Bay, MapaGascar (Mocquerys). 
24. Camponotus (Myrmonesites) putatus Fore... Emery, 1920, Rev. Zool. 

Afr., VIII, 2, p. 257. 

Camponotus putatus Fore, in Grandidier, 1892, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 234 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 249. Emery, 1896, 
Mem. Acead. Se. Bologna, (5) V, p. 772; 1900, Bull. Soc. Ent. Italiana, XXXI 
(1899), p. 290 (8). 

Calomyrmex putatus Fore, 1914, Rev. Suisse Zool., XXII, p. 275. 
Type locality: Anosibé, Bezanozano Province, MapaGascar (Sikora). 
Mapaaascar: Antongil Bay (Mocquerys). . 

25. Camponotus (Myrmonesites) reaumuri Foret. Emery, 1920, Rev. 

Zool. tie VIII, 2, p. 257. 

Camponotus reaumuri Fork, in Grandidier, 1892, ‘ Hist. Phys. Nat. Madagascar,’ 
XX, 2, p. 236 (8). Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 249. Emery, 1896, 
Mem. Accad. Sc. Bologna, (5) V, p. 772. 

Camponotus (Myrmosphincta) reaumuri Foret, 1914, Rev. Suisse Zool., XXII, 
p. 273. 

Type locality: Anosibé, Bezanozano Province, MapaGascar (Sikora). 
26. Camponotus (Myrmonesites) sikorai Emery, 1920, Rev. Zool. Afr., 

VIX, 2, pp. 242, fig., and 257 ( 9). 

Type locality: Fort Dauphin, Mapacascar (Sikora). 

Subgenus 9. Myrmopytia Emery 
Camponotus subg. Myrmopytia Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 243. 
Subgenotype: Camponotus imitator Forel, 1891. 
27. Camponotus (Myrmopytia) imitator Fore:. Emery, 1920, Rev. 

Zool. Afr., VIII, 2, p. 257. 

Camponotus imitator Forxg., in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, p.209(8), Pl. rv, fig. 15 and Pl. v, fig. 8. par Po 1893, ‘Cat. Hym.,’ | 
VU, p. 235. Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 772. Foret, in — 
Voeltzkow, 1907, ‘ Reise in Ostafrika,’ II, p. 92 (8). 

Camponotus (Myrmosphincta) imitator Forex, 1914, Rev. Suisse Zool., XXII, 
p. 273. 

Type locality: Tulear, MapaGascar (Grandidier). 
Mapacascar: Morondava (Grevé); Imanombo, southern part (Voeltskow). 
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eta 1911, Rev. Suisse Zool., XIX, p. 133 (8). 
: Andrahomana, southern Mapaaascar (C. Alluaud). 
: Ambolisatra (G. Grandidier). 

Subgenus 10. Orthonotomyrmex ASHMEAD 

ponotus (Orthonotomyrmex) edmondi Ern. Anprfé. Emery, 
Long VIII, 2, p. 258.7 

Zamponotus edmondi Exx. Axpné, 1887, Rev. d’Ent. Caen, VI, p. 281 (8). 
L, in Gra , 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 49 and 71 

4 te 7. vig 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774; 1900, Bull. 
Italiana, XXXI, (1899), p. 290. Foret, in Voeltzkow, 1907, ‘Reise in Ost- 

edmondii DAuta Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. 
(Myrmobrachys) edmondi Forex, 1914, Rev. Suisse Zool., XXII, 

sality: Tamatave, MADAGASCAR. 
AGASCAR: 30 miles northwest of Tamatave (O’Swald); Ile Sainte Marie 

kow); Antongil Bay (Moequerys). 
_ Var. ernesti Fore, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 

2, pp. 50 and 71 (8). Ewenry, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 774; 
] . Soe. Ent. Italiana, XXXI, (1899), p. 299. 
pe edmondii var. ernestii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. 

pe locality: 30 miles northwest of Tamatave, Mapacascar (O’Swald). 
: Antongil Bay (Moequerys). 

20, Camponotus (Orthonotomyrmex) ethicus Foret, 1914, Rev. Suisse 

- el dhieus Fount, 1897, Abhandl. Senekenberg. Naturf. Ges., XXI, 
200 (8, #7). Emery, 1898, Rend. Accad. Sc. Bologna, N. S., II, p. 227. 
‘Type locality: Sakatia, near Nossi Bé, Mapacascar (Voeltzkow). 

#0. Camponotus (Orthonotomyrmex) robustus Foret, 1914, Rev. Suisse 
Yool., XXII, p. 273. Emery, 1920, Rev. Zool. Afr., VII, 2, p. 258." 
Camponotus robustus Rocer, 1863, Berlin. Ent. Zeitschr., VI, p. 135 (8); 1863, 
*Verzeich. Formicid.,’ p. 2. Mayr, 1863, Verh. Zool. Bot. Ges. Wien, XIII, p. 459. 

x. Anpré, 1882, ‘Spec. Hym. Eur. Algérie,’ II, p. 148 (9). Foren, 1886, Ann. Soc. 

. Belgique, XXX, p. 187 (8); 1887, Mitth. Schweiz. Ent. Ges., VII, p. 381 (8); 
in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 54 and 71 (9), 

1, fig. 10. Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 250. Emery, 1896, Mem. 
ad. Se. Bologna, (5) V, p. 775. Wasmann, 1897, Zool. Anzeiger, XX, p. 250. 
BL, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, p. 188. Emery, 1900, 

. Soc. Ent. Italiana, XXXI, (1899), p. 290. 
Type locality: Mapacascar. 

~ Mapacascan: eastern forests (Humblot); Ivondrona near Tamatave (C. Keller) ; 
Kalalo, Me Sainte Marie (Perrot); Antongil Bay (Mocquerys). 

* by Santechi (1921) in his subgenus Myrmisolepis 

laced by Saatchi gat} in his ube re «ah ar 
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31. Camponotus (Orthonotomyrmex) sericeus (Fasricius). See p. 973. 
Camponotus sericeus Fore, in Grandidier, 1891, ‘Hist. Phys. ees camel | 

XX, 2, pp. 56 and 71 (8, 9, <). q 
Mavritivs. 

32. Camponotus (Orthonotomyrmex) sibreei Fore. Emery, 1920, Rev. 

Zool. Afr., VIII, 2, p. 258. . 
Camponotus sibreei Fores. in Grandidier, 1891, “Hist. Phys. Nat. Madagascar,’ 

XX, 2, pp. 53 and 72 (8), Pl. 1, fig. 9. Datta Torre, 1893, ‘Cat. Hym.,’ VU, p. 
252. Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 774. 

Camponotus (Myrmobrachys) sibreei Foret, 1914, Rev. Suisse Zool., XXII, 
p. 271. 

Type locality; 30 miles northwest of Tamatave, MADAGASCAR Corawee: 

Subgenus 11. Myrmotrema ForeL 

33. Camponotus (Myrmotrema) foraminosus Forev. See p. 978. 

33a. Subsp. aldabrensis Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., 
XXI, p. 203 (8). Emery, 1898, Rend. Accad. Sc. Bologna, N.S., II, p. 227. Sawrecut, | 
1911, Rev. Suisse Zool., XIX, p. 133 (8). Foret, 1912, Trans. Linn. Soe. London, 
Zool., XV, p. 166 (8, 9, o&). 

Camponetus (Myrmeirens) auropubens subsp. aldabrensis SANTSCHI, 1915, cae 
Soc. Ent. France, LX XXIV, pp. 267 and 275 (8). 

Type locality: ALpaBRra IsLanps (Voeltzkow; Fryer). 
Comoros: Grand Comoro (H. Pobeguin). 
33a,. Var. fryeri Foret, 1912, Trans. Linn. Soc. London, Zool., XV, p. 166. 

(8). 
Camponotus (Myrmotrema) olivieri subsp. freyert Santscut, 1915, Ann. Soc. Ent. 

France, LX XXIV, p. 270. 4 
Type locality: ALpABRA IsLanps (Fryer). 
33b. Subsp. ruspolii Foret, in Voeltzkow, 1907, ‘Ree in OS IIL, p. 90. 

See p. 981. ‘ 4 
Nosst Bé: (Voeltzkow). 
33>. Var. rotundatus Foret, in Voeltzkow, 1907, ‘Reise in Ostafrika,’ u, 

p. 90 (8). q 
Camponotus (Myrmotrema) grandidieri subsp. ruspolii var. rotundata Sax, 

1915, Ann. Soc. Ent. France, LX XXIV, p. 269 (8). ¥ 
Type locality: Ile Sainte Marie, MaApaGascar (Voeltzkow). 
34. Camponotus (Myrmotrema) grandidieri Fore.. See p. 981. 

Camponotus grandidieri Foret, 1886, Ann. Soc. Ent. Belgique, XXX, | OF R., 
p. ciii (8); ibid., p. 187 (8); 1887, Mitth. Sehweiz. Ent. Ges., VII, p. 382; in Grandi- 
dier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 39 and 73 (8), Pl. 1, fig. 6; 
1892, ibid., p. 232 (co). Datura Torre, 1893, ‘Cat. Hym.,’ VII, p. 233. Emery, 

1894, Ann. Soc. Ent. France, LXIII, p. 72 (8); 1895, Ann. Soc. Ent. Belgique, 
XXXIX p. 337. Wasmann, 1897, Zool. Anzeiger, XX, p. 250. Foret, 188 
Abhandl. Senckenberg. Naturf. Ges., XXI, p. 188 (8). Emery, 1900, Bull. Soc. Ent. 
Italiana, XX XI, (1899), p. 290. Foust, 1909, Ann. Soc. Ent. Belgique, LIII, p. 55. — 

Commetaian foraminosus subsp. grandidieri Foret, 1897, Abhandl. Senckenberg. 
Naturf. Ges., XXI, pp. 186, 187, and 188 (8); 1907, Mitt. Naturh. Mus. E mbu 
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f, p. 14 (8); in Voeltzkow, 1907, ‘Reise in Ostafrika,’ II, p. 89 (8, 9, 7); seeasen. Boo. London, XV, p. 166 (8, 9, &). 

AG. : Ile Sainte Marie; Lake ‘Alaotra (Voeltzkow); Antongil Bay 
rys); Kalalo, Ile Sainte Marie (Perrot); Diego Suarez (C. Alluaud). Nosst 

py Alteand; Voutakow). Seycue ties: Chateau Margot, 1600 ft., 

F Se cia: (Voeltzkow). Farquaar IsLAND: (J. 8. Gardiner). 
eo fabian; _Moheli; Grand Comoro (Voeltzkow). Europa Isianp in 

} Sed Tle Sainte Marie, Mapacascar (Voeltzkow). 
: Diego Suarez (Grandidier). 

34. ‘Var. comorensis Sarscu1, 1915, Ann. Soc. Ent. France, en pp. 

and 274 (8). 
> (espe Granp Comoro (H. Pobeguin). 

te Subgenus 12. Myrmopiromis WHEELER 
eu oy ‘Camponotus (Myrmopiromis) darwini Fore. 

Camponotus darwinii Fore, 1886, Ann. Soc. Ent. Belgique, XXX, p. 179 (8); 
- in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 43 and 73 (8), Pl 
mi, fig. 1. Daria Torre, 1893, ‘Cat. Hym.,’ VII, p. 228. Emery, 1896, Mem. Accad. 
Se. Bologna, (5) V, p. 775. 

“Camponotus (Myrmobrachys) darwinii Foret, 1914, Rev. Suisse Zool., XXII, 

Camponotus (Myrmepomis) darwini Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. © 
_ Type locality: central Mapacascar (Hildebrandt). 

35a. Subsp. rubropilosus Foret, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 

Camponotus darwinii var. rubropilosus Foret, in Grandidier, 1891, ‘Hist. Phys. 
_ Nat. Madagascar,’ XX, 2, pp. 44 and 73 (8). Dauta Torre, 1893, ‘Cat. Hym.,’ 
‘VII, p. 228. Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 775. 

_ Type locality: forest of Analamainty, northeast of Antananarivo, MADAGASCAR 

a 35a. Var. robustior Fore, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 165 (9); 

| ‘in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ II, p. 92 (8). 
‘Type locality: Mapacascar. 

Mapacascar: Tulear, southwestern part (Voeltzkow). 
35b. Subsp. themistocles (Foret) Sanrscut, 1911, Rev. Suisse Zool., XIX, 

». 133 (9). 
Camponotus themistocles Foner, 1910, Ann. Soc. Ent. Belgique, LIV, p. 456 (8). 

. Camponotus (Myrmepomis) themistocles Emeny, 1920, Rev. Zool. Afr., VIII, 2, 
—?p. 258. 

Type locality: Fort Dauphin, Mapacascar (Sikora). 
Mapacascar: Andrahomana, southern part (C. Alluaud). 
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36. Camponotus (Myrmopiromis) ellioti Fore. 

Camponotus ellioti Forex, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ 
XX, 2, pp. 37 dnd 73 (8). Emery. 1896, Mem. Accad. Se. Bologna, (5) V, p. 774. 
Foret, 1901, Mitt. Naturh. Mus. Hamburg, XVIII, p. 74 (8); 1904, Ann. Mus. 

Zool. Ac. Se. St. Pétersbourg, VIII, (1903), p. 377 (2); in Voeltzkow, 1907, ‘Reise 
in Ostafrika,’ II, p.91 (8). Sanrscat, 1911, Rev. Suisse Zool., XTX, p. ‘133 (8). a 

Camponotus elliotii Datta Torre, 1893, ‘Cat. Hym.,’ VII, p. 229. 

Camponotus (Myrmepomis) ellioti Forex, 1914, Rev. Suisse Zool., Sa, P- 273, 
Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 

Type locality: Mapagascar (Seott Elliot). 
Mapaacascar: Andrahomana (Sikora; C. Alluaud); Tulear; north Mahafaly 

(Voeltzkow); Fort Dauphin. 

36,. Var. relucens Sanrscut, 1911, Rev. Suisse Zool., XIX, p. 133 ). 
Type locality: Fort Dauphin, Mapacascar (C. Alluaud). 

37. Camponotus (Myrmopiromis) niveosetosus Mayr. See p. 986. 
Camponotus niveosetosus Fore, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, pp. 41 and 73 (8); in Voeltzkow, 1907, ‘Reker IL, p. 
89 80 (8). 

Granpv Comoro: (Voeltzkow). 

37a. Subsp. madagascarensis Foret, 1886, Ann. Soc. ‘Ent. Belgique, XXX, ' 

C. R., p. civ (8). ’ 

Camponalite niveosetosus var. madagascariensis Foret, in Grandidier, 1891, ‘Hist. — 
Phys. Nat. Madagascar,’ XX, 2, pp. 42and 73 (8). Daa Torre, 1893, ‘Cat. Hym.,’ 

VII, p. 245. Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 775. 4 
Camponotus niveosetosus subsp. madagascariensis ForEL, 1897, Abhandl, Sencken- _ 

berg. Naturf. Ges., XXI, pp. 186 and 187 (8); 1907, Mitt. Naturh. Mus. Hamburg, — 
XXIV, p. 14 (8). 3 

Type locality: Betsileo, Fianarantsoa, MADAGASCAR (Besson). ; im 
Mapaeascar: (Grandidier; Kiderlen); Majunga (Voeltzkow). Noss B&é: 

(Voeltzkow). 

38. Camponotus (Myrmopiromis) nossibeénsis Ern. Anpré. 
Camponotus nossibeensis ERN. ANDRE, 1887, Rev. d’Ent. Caen, VI, p. 281 (8). 

Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 48 and 73 

(8). Data Torre, 1893, ‘Cat. Hym.,’ VII, p. 245. Emery, 1896, Mem. Accad. Se. 
Bologna, (5) V, p. 774. Foret, 1897, Abhandl. Senckenberg. Naturf, Ges., XXI, p. 
186 (8); in Voeltzkow, 1907, ‘ Reise in Ostafrika,’ II, p. 91 (8). 

Camponotus (Myrmobrachys) nossibeensis Forex, 1914, Rev. Suisse Zool., XXII, 
p. 270. 

Camponotus (Myrmepomis) nossibensis Emery, 1920, Rev. Zool. Ales VIII, 2, 
p. 258. 

Type locality: Nosst BE (Voeltzkow). 

Mapaaascar: (Scott Elliot); Tulear, southwestern part (Voeltzkow). 
39. Camponotus (Myrmopiromis) radove Foret. 
Camponotus radove Foret, 1886, Ann. Soc. Ent. Belgique, XXX, C. R., p. civ 

(8); ibid., p. 178 (8); in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ Tek 
pp. 45 aint 73 (8). Davita Torre, 1893, ‘Cat. Hym.,’ VII, p. 249. Emery, 1895, — 
Ann. Soc. Ent. Belgique, XX XIX, p. 337; 1896, Mem. Accad. Se. Bologna, (5) Viky 
—— 
440. 
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vat _ (Myrmobrachys) radove Foret, 1914, Rev. Suisse Zool., XXII, Ae 

eee Mapaeascar (Grandidier). 
‘Mapacascar: Antananarivo, Imerina (Hildebrandt): Morondava (Grevé); 

Suarez (C. Alluaud). 
_ Nar. radove-darwini Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 
8C , XX, 2, p. 46 (8). Darra aay 1893, ‘Cat. Hym.,’ VII, p. 249. 

- Camponotus ursus Foret, 1886, Ann. Soc. Ent. Belgique, XXX, C. R., p. ei 
; in Grandidier, 1891, ‘Hist. Phys. Nat. Madagascar,’ XX, 2, pp. 46 and 73 (8). 

Datxa Torre, 1893, ‘Cat. Hym.,’ VII, p. 255. Emery, 1896, Mem. Accad. Se. 
na, (5) V, p. 775. 

Camponotus (Myrmobrachys) ursus Foret, 1914, Rev. Suisse Zool., XXII, p. 

- Camponotus (Myrmepomis) ursus Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 258. 
R _ Type locality: Mapacascar (Grandidier). 

_ 41. Camponotus (Myrmopiromis) voeltzkowi Forev. 
ss Camponotus voltzkowii Fore, 1894, Ann. Soc. Ent. Belgique, XX XVIII, p. 226 
re ot 5 1904, Ann. Mus. Zool. Ac. Se. St. Pétersbourg, VIII, (1903), p. 377 (8). 

__ Camponotus voelzkowi Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 775. 
Camponotus voeltzkowi Foret, 1897, Abhandl. Senckenberg. Naturf. Ges., XXI, 

p. 208 (8). 
Camponotus (Myrmobrachys) viltzkowi Forer, 1914, Rev. Suisse Zool., XXII, 

p. 271. 
Camponotus (Myrmepomis) voeltzkowi Emery, 1920, Rev. Zool. Afr., VIII, 2, 

p. 258. 
Type locality: Majunga, Mapacascar (Voeltzkow). 

Mapacascar: Androhomana (Sikora). 

Subgenus 13. Myrmepinotus SANTSCHI 

= Camponotus subg. Myrmepinotus Santscut, 1921, Ann. Soe. Ent. Belgique, 
_ LXI, p. 312. 

Subgenotype: Camponotus echinoploides Forel, 1891. 

42. Camponotus (Myrmepinotus) echinoploides Fore. 

Camponotus echinoploides Foret, in Grandidier, 1891, ‘Hist, Phys. Nat. Mada- 
gasear,’ XX, 2, pp. 51 and 71 (9), Pl. 1, fig. 8. Datta Torre, 1893, ‘Cat. Hym.,’ 
VII, p. 229. Emery, 1896, Mem. Accad. Se. Bologna, (5) V, p. 774. Forex, 1904, 
Ann. Mus. Zool. Ac. Sc. St. Pétersbourg, VIII, (1903), p. 377 (9). 

Camponotus (Myrmobrachys) echinoploides Forer, 1914, Rev. Suisse Zool., 

XXII, p. 270. 
Camponotus (Myrmacantha) echinoploides Emery, 1920, Rev. Zool. Afr., VIII, 

2, p. 258. 

“a 

j 
q 
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Camponotus (Myrmepinotus) echinoploploides Santscui1, 1921, Ann. Soe. Eat. 
Belgique, LXI, p. 312. 

Type locality: 30 miles northwest of Tamatave, Mapacascar (O’Swald). 
Mapacascar: Ranomafana (Sikora). 

Subgenus 14. Colobopsis Mayr 

43. Camponotus (Colobopsis) cylindricus (Fasricivus) Emery, 1889, Ann. 
Mus. Civ. Genova, XXVII, p. 517. Forex, 1914, Rev. Suisse Zool., XXII, p. 272. 
Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 259. ; 

Formica cylindrica FABRICIUS, 1798, ‘Suppl. Ent. Syst.,’ p. 280 (¢ ). LATREILLE, 
1802, ‘Hist. Nat. Fourmis.,’ p. 121 (9), Pl. rv, fig. 19. Cogquepert, 1804, “Illustr. 
Iconogr. Ins.,’ III, p. 95 (9 ), Pl. xx1, fig. 12. Fasricrus, 1804, ‘Syst. Piez.,’ p. 404 
(Q). F. Smrrus, 1858, ‘Cat. Hym. Brit. Mus.,’ VI, p. 15. 

Colobopsis cylindrica Rocer, 1863, ‘Verzeich. Formicid.,’ p. 9. Mayr, 1863, 
Verh. Zool. Bot. Ges. Wien, XIII, p. 403. Forex, in Grandidier, 1891, ‘Hist. Phys. 
Nat. Madagascar,’ XX, 2, p. 77 (9). 

Camponotus cylindricus DaLLa Torre, 1893, ‘Cat. Hym.,’ VII, p. 227. 

Recorded from Inp1a and Mauritius, but not seen since Fabricius and Latreille. 
Emery (1917, Bull. Soc. Ent. France, p. 97) identifies with this specter 
doriz Mayr, from Borneo and Sumatra. 

Species I neertee Sedis 

44. Camponotus butteli Forer, 1905, Ann. Soc. Ent. Belgique, XLIX, p. 
164 (8). 

Camponotus (Myrmocamelus) butteli Forex, 1914, Rev. Suisse Zool., XXII, p. 
270. 

Type locality: MADAGASCAR. 

' Related to C. nasicus Forel. 
45. Camponotus gibber Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. 

Madagascar,’ XX, 2, p. 215 (8), Pl. v1, fig. 13; 1892, ibid., p. 232(9, @). Datta 
Torre, 1893, ‘Cat. Hym.,’ VI, p. 232. Emery, 1896, Mem. Accad. Sc. Bologna, 

(5) V, p. 772. 

Camponotus quadrimaculatus var. gibber Fore., in Grandidier, 1891, ‘Hist. 
Phys. Nat. Madagascar,’ XX, 2, pp. 59 and 72 (8). 

Camponotus (Myrmosphincta) gibber Foret, 1914, Rev. Suisse Zool., XXII, 
p. 273. 

Type locality: Imerina, MapaGascar (Camboué; Sikora). 
Mapacascar: Andrangoloaka Forest; Anosibé (Sikora). 
46. Camponotus nasicu; Foret, in Grandidier, 1891, ‘Hist. Phys. Nat. Mada- 

gascar,’ XX, 2, pp. 67 and 72 (8). Datzia Torre, 1893, ‘Cat. Hym.,’ VII, p. 244. 

Emery, 1896, Mem. Accad. Sc. Bologna, (5) V, p. 771. 
Camponotus (Myrmocamelus) nasicus Forer, 1914, Rev. Suisse Zool., emer 

p. 270. 
Camponotus (subgenus?) nasica Emery, 1920, Rev. Zool. Afr., VIII, 2, p. 252. 

Type locality: Fianarantsoa, Betsileo country, MADAGASCAR. 
47. Camponotu: thomasseti Foret, 1912, Trans. Linn. Soc. London, Zool., 

XV, p. 166 (8, #). 
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| (Myrmambiys) thomasseti Fone, 1914, Rev. Suisse Zool., XXII, 

‘Cascade Estate, 1000 ft., Mahé, Sercnenues (H. M. Scott). 
“Silhouette, Mare aux Cochons (H. M. Scott). 

is bihamata (Drury) =Formica bihamata Drury, 1773, ‘Illustr. Nat. 
11, figs. 7 and 8 (8), was originally described from Johanna Island, 
As pointed out by Forel in 1907, this was probably a mistake in 

1e type specimen, since this common East Indian ant has never been 
he Malagasy Region and since the genus Polyrhachis is otherwise not 
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subgenera, species 

INDEX TO VOLUME XLV 

subspecies, and varieties are pees in heavy-faced type, also 
t le main Telrenee in 8 series reference synonyms are printed 

Myrmecocystus \ 
Acacia, 354, 372, 373, 374, 375, 406, 494, 

495, 610, 511, 512, 513, 532, 540, 
545, 548, 563, 571, 573, 583, 585, 
602, 608, 611, 613, 614, 620, 621, 
828. Pl. XXVI, Figs. 2 and 3. 

374, 829. 

Acalyphew, 567. 
Acamatus, 626, 635. 

acanthobia, Cremastogaster excisa andrei 
var., 861. 

Cremastogaster liengmei weitzxckeri 
var., 861. 

Crematogaster liengmei weitzeckeri 
var., 861. 

Pseudomyrma, 512. 
Acanthognathus, 26, 666. 

Acantholepis, 18, 20, 28, 33, 34, 37, 214, 
215, 303, 355, 696, 934, 1036. 

Acantholepis, 921. 
Acanthomyops, 171, 337, 698. 

Acanthomyrmex, 25, 663, 672. 

Acanthoponera, 22, 637, 643, 644. 

Acanthostichini, 637, 640. 

Acanthostichus, 22, 51, 640. 

Acanthotermes, 171, 179. 
accola, Myiopagis placens, 305. 
acervorum, Leptothorax, 397. 

Acidomyrmex, 26, 195, 664, 672. 

acis, Cremastogaster sewellii, 844. 
Crematogaster sewellii, 844. 

ackwapimensis, Camponotus, 949. 

Acrwa, 345. 

Macromischa, 187, 188, 889. 
Toddalia, 567. 

aculeatum, Tetramorium, 190, 191, 474, 

889, 890. 
aculeatus, Macromischoides, 189, 190, 

319, 380, 889. Pl. XVII, Fig. 1. 
aculeipes, Plastophora, 132. 
acuminata, Barteria, 426, 426, 431. 
acuminatum, Tapinoma, 923. 
acuminatus, Dorylus attenuatus var., 

749. 
acuta, Formica, 662. 

jo>"| 
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acutiflora, Cuviera, 478, 479, 484. 

acutipennis, Chordeiles, 302. 
acutirostris, Leptogenys saussurei, 1012. 

acutisquamis, Camponotus, 970. 
Camponotus chrysurus, 970, 972. 

acutiventris, Acropyga, 338, 928. 
acvapimensis, Camponotus, 236, 237 

(Map 40), 290, 291, 293, 336, 948. 

acwapimensis, Camponotus, 948. 

Adelomyrmex, 26, 664, 670, 671. 

adenensis, Camponotus maculatus, 952. 

Myrmecocystus viaticus, 944. 

adenopus, Cecropia, 354, 448, 494, 501, 
502, 503, 504. 

Adlerzia, 162, 676. 
admista, Bothroponera, 1008. 

Bothroponera perroti, 1008. 
Pachycondyla perroti, 1008. 

Ponera perroti var., 1008. 
admota, Crenestogaster, 828. 
adolfi-friederici, Scoptelus, 310. 

adpressa, Leptogenys nitida var., 789. 

adrepens, Cremastogaster, 1022. 

Crematogaster, 1022. 

adsimilis, Dicrurus, 309. 

adultera, Crematogaster depressa var., 

856. 

xberlei, Pheidole, 806. 

wberlii, Pheidole, 806 
ZEchnea, 365. 

wegyptiaca, Balanites, 371. 

Cremastogaster, 829. 
Crematogaster, 828, 1022. 

wegyptiacus, Camponotus maculatus, 952. 
Dorylus, 728. 

Dorylus affinis, 728, 729. 

Dorylus affinis var., 728. 
wgyptius, Milvus, 310. 

wmula, Ponera coarctata boerorum var., 
780. 

Ponera dulcis var., 780. 

wna, Leptogenys nitida var., 789. 

zneopilosus, Camponotus, 706. 
wnescens, Polyrhachis, 993. 

Ainictogeton, 750. 
nictogiton, 16, 22, 31, 634, 636, 750. 
Enictonia, 627. 

INDEX 

Enictus, 16, 20, 22, 3, 34, 39, 40,. oss, 4 

sequatorialis, schisaster 962. 
Camponotus maculatus, 962. 

sequitas, Camponotus, 991. > 
Aéromyrma, 10, 16, 25, 32, 37, 165, 166 

(Map 23), 168, 170, 298, 663, o 
882, 1028. 

Aéromyrma, 881. 

aérope, Polyrhachis, 11, 264 (Fig. 
72c-d), 266, 289, 993. 

eschylus, Camponotus sap 6 1042, 
xthiopica, Ponera, 763. 

Ponera ergatandria, ho <5 

wthiopicus, Dorylus atriceps, 748. 
Streblognathus, 763. 

thiops, Cremastogaster chiarinié var, 
835. 

Crematogaster chietiallnanamnnE 
Pachysima, 18, 105, 111, 113 (Map 

19), 114 (Fig. 25), 115 (Fig. 26), 
116, 117 (Fig. 27), 119, 120, 121, 
122, 123, 124, 406, 434, 435, 

438, 441, 442, 517, 599, 606, 

XLV, Figs. 2, 5, and 6. 
Paussus, 623, 624 (Fig. 102). 
Sima, 760, 801, 802. wy. 
Tetraponera, 801. 

afer, Aphomomyrmex, 940. 

Cerapachys, 755. 

Eurystomus, 310. 

Crematogaster chiarinii var., 835. 
affinis, Dorylus, 727, 734. 

Dorylus, 731. 
Micropus, 310. 
Odontomachus, 367. 
Technomyrmex albipes foreli var., 

926. 
africana, Aéromyrma, 167, 882. 

Cremastogaster, 851, 852, 853, 857. 

Cremastogaster buchneri, 851, 852, 
854. 
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+ Crematogaster, 10, 157, 158, 159, Albertisii, Myrmecodia, 527. 
836, 413, 441, 461, 467, 471, 473, albiclava, Wheeleripone, 642. 

474, 489, 492, 593, 598, 599, 600, albicollis, Merops, 311. 
605, 607, 629, 630, 851. albifrons, Pithys, 306 

Crematogaster buchneri, 852. albinasis, Technomyrmex nigriventris, 
v 927. 

albipes, Formica, 926 
Prenolepis, 941 

ae lia Saas Se Tapinoma, 926. 

+ Macromischa, 188, 890. -  Technomyrmex, 35, 209, 497, 925, 

—— Ourouparia, 454. albisectus, vat ee es 968. 
 _ Schotia, 408, 409, 514. Camponotus micans, 968. 

Se is, 877. albitarse, Tapinoma, 926. 

is fugaz, 877. albocristatus, Ortholophus, 312. 
408. albolabris, Rana, 73, 102, 235, 288, 293. 

Unearia, 153, 454, 455 (Fig. 90), albopilosum, Monomorium, 868. 
457 (Fig. 91), 458, 529 album, Lamium, 556 

Uruparia, 454. aldabrensis, Camponotus auropubens, 
africanum, Monomorium orientale var., 1050. 

876. Camponotus foraminosus, 1050 

Tetramorium, 191, 890. alenensis, Cataulacus guineensis var., 
fricanus, Algiroides, 296. 913. 
_ Anochetus, 97, 98, 790, 1012, 1013. Cataulacus sulcatus var., 913. 

“Macromischoides, 188, 890. Alethe, 311, 312, 313, 314. 
_ Stenomyrmez, 791. Aleurodes, 536. 
afrum, Monomorium, 163, 290, 868. alexis, Acantholepis capensis levis var., 
Agama, 296. 937. 
Agaricacese, 383. alexisi, Polyrhachis, 993. 
aglea, Crematogasterexcisaimpressa lfaria, 22, 638, 642, 644. 

-var., 10, 153, 837. alfari, Azteca, 545, 620. 

agnetis, Cremastogaster, 1024. alfaroi, Azteca, 501, 504. 
Crematogaster, 1024 Algw, 395. 

Agnus Castus, 446. Algiroides, 296 
Agonandra, 547. algoa, Tetramorium joffrei var., 897. 

_ agonia, Camponotus roubaudi var., 961. _alienus, Lasius, 298, 299. 
agricola, Camponotus maculatus, 952. alii, Camponotus, 1039. 

_ - Agylophora, 453. allaborans, Pseudomyrma, 105. 
_ akengensis, Xiphomyrmex occiden- Tetraponera, 112. 

. talis, 11, 194, 907. allectum, Engramma, 922. 

akermani, Pheidole, 806. alligatriz, Cremastogaster buchneri, 852. 
akka, Camponotus ferreri, 989. Crematogaster africana, 852. 

Alaopone, 41, "42, 51, 633, 634, 739, 747. Allomerus, 25, 529, 663, 685, 686. 

Alaopone, 727, 735, 748, 751. Allopheidole, 127, 673. 
alata, Myrmecodia, 523, 527. Allopheidole, 809. 
alberti, Rhoptromyrmexglobulinodis,908. alluaudi, Znictus bottegoi var., 751. 
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Atopomyrmez, 1028. Lasius niger var., 337, 398, 545, 546. 
Dorylus, 729. Picoides, 300. 
Leptogenys, 1010. Ursus, 314. 
Oligomyrmex, 881. amita, Cremastogaster kneri var., 847. — 

Plagiolepis, 928, 1035. Crematogaster kneri var., 847. _ 
Polyrhachis, 266 (Fig. 73), 267 (Fig. 

74), 293, 993. 
Strumigenys, 918. 

Terataner, 1028. 
Vollenhovia levithorax, 1026. 

alnifolia, Clethra, 282. 

alticola, Iridomyrmex nagasau, 525. 

altifrons, Leptocentrus, 340. 
altinode, Monomorium, 862. 
altinodis, Monomoriu mrhopalocerum var., 

862. 
altivagans, Tetramorium cespitum, 20, 

894. 
alulai, Cremastogaster meneliki var., 829. 

Cremastogaster menileki var., 829. 

Crematogaster, 154, 829. 
Crematogaster menileki var., 829. 

alutaceus, Pygostenus, 628. 
amabilis, Cremastogaster, 829. 

Crematogaster, 829 
Amajoua, 529. 

amalrice, Pheidole aurivillii kasaiensis 
var., 807. 

amarense, Monomorium afrum var., 868. 
Amauris, 345. 

ambigua, Euponera, 777. 
Pachycondyla, 777. 
Sima, 796. 
Tetraponera, 104, 796. 

ambiguus, A2nictus, 751. 

Amblycercus, 305. 
Amblyopone, 22, 641. 
Amblyopone, 780. 

Amblyoponini, 637, 640, 768, 1006. 
amblyops, Monomorium, 873. 

Myopias, 785. 
Ponera, 779. 

Prenolepis, 1037. 
amboinense, Hydnophytum, 523, 528. 

ambustus, Camponotus christi var., 1045. 
americana, Triplaris, 506, 564, 573. 
americanus, Bufo, 285, 286. 

Lasius, 580. 

ammon, Formica, 702. 

amoena, Pheidole caffra var., 808. 

ampla, Carcbars, 172, 883. — 

amplectens, Calamus, 500. 
amplifolia, Gertrudia, 517. 
amplior, Camponotus eugenia, 966. 
Anacantholepis, 18, 212 (Map 35), 213, 

696, 930. 

Anacardiacex, 182. 
analis, Cremastogaster flaviventris var., 

Formica, 767. 

anceps, Acantholepis capensis var., 215, 

nictus, 751. 
nictus bottegoi, 751. _ 
Dorylus braunsi, 730. 

Monomorium salomonis subopacum 
var., 872. 

Menonevtiis subopacum var., 872. 

ancilla, Bothroponera soror var., 74, 772. 
Pachycondyla soror var., 772. 

Ponera soror var., 772. 
ancipitula, Cremastogaster, 828. 
andrei, Cremastogaster excisa, 836, 844, 

861. 
Cremastogaster impressa, 836. a 
an excisa, 153, 458,492, 

Dimorphomyrmex, 697. 

Messor, 301. 
Sima, 796. 
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-Technomyrmex, 926 angusticeps, Camponotus, 965 ‘etramorium, 1031. Cremastogaster, 853 
Tetraponera, 796. Crematogaster, 853. 
Xiphomyrmex, 1031 Leptogenys stuhlmanni camerunen- 

eg ; sis var., 94, 788. 
Tetramorium aculeatum, 890 angustifolia, Korthalsia, 500. 
Macromischoides aculeatus, angustifolius, Streptocalyx, 365. 

s, 25, 32, 170, 663, 682, 880. 
25, 124, 126, 631, 663, 670. 

16, 25, 32, 124, 126, 132, 

~~ Guviera, 153, 157, 192, 206, 479, 484 
488, 489, 490, 491 (Fig. 99), 492, 
530, 593, 594, 595, 507, 629, 630. 

—— Pheidole veteratrix var., 

BO es Monomorium, 863. 
oe Cremastogaster peringueyi var., 

Paco dient peringueyi var., 843, 
angustulus, Leptothorax, 496. 
Anillomyrma, 162, 675, 686. 

animosa, Formica, 346. 

Camponotus foraminosus var., 980. 
Anochetus, 10, 14, 24, 31, 37, 96, 97 

(Map 16), 99, 290, 292, 367, 653, 
790, 1012. 

Anomma, 10, 16, 20, 21, 39, 40, 41, 42, 

43, 44, 45, 46, 47, 48, 282, 312, 

319, 349, 623, 624, 625, 626, 627, 
628, 634, 735. 

anommatis, Sympolemon, 624. 
Anommatochora, 627. 

Anommatonia, 627. 

anommatophila, A2nictonia, 627. 
anophthalma, Carebara, 170. 
anophthalmus, Oligomyrmez, 169, 170. 
Anoplolepis, 18, 213, 214, 696 931, 1036. 
Anota, 295. 

antaretica, Myrmica, 676. 
antennatus, Cerapachys, 755. 
anteplana, Polyrhachis alluaudi var., 

266, 203, 993. 
Anthobembix, 509 
Anthonomus, 347. 

anthracina, Sima, 796. 

Tetraponera, 106, 438, 439, 796. 

anthropophaga, Cordylobia, 281. 



1062 

Anthurium, 365, 367. 
Anthus, 297, 309, 310. 

antiguensis, Formica, 866. 
Antillemyrmex, 677. 

antinorti, Alaopone, 739. 
Dorylus, 739, 740. 

Polyrhachis, 1004. 
antongilensis, Leptogenys, 1011. 

Leptogenys incisa var., 1011. 
Antonii, Myrmecodia, 527. 

Anura, 285. 
anxium, Tetramorium pusillum var., 898. 

apellis, Camponotus chrysurus var., 972. 
Camponotus chrysurus acutisquamis 

Apheenogaster, 24, 34, 37, 126, 298, 301, 
557, 568, 582, 659, 661, 677, 678, 

_ 680, 1016. 

Aphomomyrmex, 17, 28, 33, 697, 940. 
Aphomyrmerz, 695. 
Apide, 353. 

Apocynaces, 404, 441, 520. 
Apsychomyrmex, 26, 664, 671. 

Apterostigma, 27, 287, 367, 376, 669. 
apus, Micropus, 310. 
aquaticus, Scalopus, 315. 

aquila, Cremastogaster ferruginea var., 
831. 

Cremastogaster tricolor ferruginea 
var., 832. 

Crematogaster castanea ferruginea 
var., 831. 

aquilina, Pteris, 540. 

aqwapimensis, Camponotus, 948. 
arabs, Pheidole rugaticeps, 818. 

Pheidole rugaticeps var., 818. 

Anomma nigricans, 741. ai 

Dorylus nigricans, 46, 290, 312, 738. 
Dorylus nigricans bersiae Leeper 

738. 

Archzeomyrmex, 26, 125, 663. 

Archeomyrmicini, 656, 663. 
arcticus, Picoides, 300. 

Arctomyrmex, 671. 

arenaria, Acantholepis, 935. a... 
arenarium, Tetramorium svicrventre ie 

var., 900. a 
arenicola, Pheidole, 807. 

areniphila, Pheidole, 137, 806. : a 
areolata, Pheidole sculpturata var., 819. 

arfakiana, Myrmedoma, 527. 
argentata, Formica, 261. 

Formica fusca var., 398. 
argentatus, Polyrhachis, ll, 261, 999. 

Polyrhachis militaris cuprespilamaia 

var., 11, 261, 999. 
argentina, Pseudostta, 668. 

Bim ¥- Camponotus auropubens, 

Cusipinaiead foraminosus auro- 4 
pubens var., 979. _ 

argiolus, Epitritus, 920. 
Aristida, 275. 
arizonensis, Creiinatoigediila 496. 
Armadillidium, 95. 
armata, Formica, 701. 

arnoldi, Acantholepis, 355, 935. 

Aneleus perpusillus, 880. 
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Asilide, 278. 

Asphinctopone, 15, 23, 31, 650, 651, 783. 
Asphondylia, 384. 

Asplenium, 365 

assabensis, Camponotus maculatus 
adenensis var., 952. 

assiniensis, Odontomachus, 10, 100, 101 
(Fig. 21), 102, 290, 291, 292, 293, 
294, 793. 

sis var., 10, 102, 294, 793. 
atomaria, Myrmica, 874. 
atomarium, Monomorium, 874. 

atoma, Wasmannia duropunctata var., 
912. 

atomum, Xiphomyrmez, 912. 

atomus, Monomorium, 876. 
Atopodon, 28, 695. 

Atopogyne, 10, 151, 157, 158, 159, 160, 
413, 599, 600, 605, 662, 861. 

Atopogynes, 851, 857. 

Atopomyrmex, 10, 16, 25, 32, 180, 181 

(Map 25), 663, 674, 678, 885. 
Atopomyrmex, 1028, 1029. 

Atopula, 16, 25, 32, 663, 678, 886. 
Atopula, 1029. 
atrabilis, Camponotus grandidieri var., 

982, 1061. 
atramentarius, Camponotus menulaten, 

402, 962, 958, 1042. 
atramentarius, Camponotus maculatus 

ha 

seh aa la 
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var., 952. 

atraplex, Crematogaster bequaerti 
var., 10, 166, 845. 

atrata, Ceratogymna, 310. 
Tetraponera, 105, 795. 

atra, Tettigometra, 570. 

atratus, Dorylus, 43, 730. 
atricapilla, Estrilda, 310. 

atriceps, Camponotus, 387, 391. 
_ Dorylus, 61 (Fig. 3), 748. 

Crematogaster menileid occidentalis 

var., 841. 
atriscapis, ‘Cremastopaster ruspolii var., 

843. 

Crematogaster ruspolii var., 407, 

843. 
atrociliata, Polyrhachis schistacea, 261, 

1001. 

atrocior, Pheidole megacephala impressi- 
frons var., 814. 

atropos, Coelotes, 274. 
atrox, Pheidole megacephala punctulata 

var., 816. 

Pheidole punctatissima, 816. 
Pheidole punctulata, 816. 

Pheidole punctulata var., 816. 

Atta, 27, 275, 287, 330, 331, 335, 348, 

375, 376, 377, 378, 391, 536, 539, 

545, 549, 553, 554, 559, 560, 561, 
565, 576, 620, 669. 

Atta, 274, 793, 802, 804, 806, 828, 862, 

863, 866, 874, 875, 877, 880, 893. 
Attaphila, 534. 

attenata, Bothroponera pachyderma var., 
771. 

Pachycondyla pachyderma var., 771. 
attenatus, Dorylus, 748. 
attenuata, Leptogenys, 788. 

Lobopelta, 788. 
Pheidole aurivillii var., 129, 130, 

807. 
Ponera, 788. 

attenuatus, Anictogiton elongatus var., 
750. ‘ 

Dorylus, 748. 

Attini, 124, 125, 335, 348, 358, 376, 377, 

INDEX 

- aurantius, Brachypternus, 304. 

378, 381, 382, 383, 603, 631, 656, 

Attomyrma, 680, 1016. — RRA 
Atymna, 339. RR 

Auchmeromyia, 281. Bea, Phas 
august, Parasyscia, 53. 

auratus, Colaptes, 300, 301. 

aurofasciatus, Camponotus, 976. 
auropubens, Camponotus, 979, 1050, 

Camponotus foraminosus, 250, 979. 
Camponotus grandidieri, 979. a 

auropunctata, Wasmannia, 287, 912. BA. 
auropunctatum, Tetramorium, 912. — 
auropunctatus, Tetramorium, 909, 10, 

Triglyphothrix, 909. 
aurosus, Camponotus, 1044, _ 
aurulenta, Formica, 974. 
australe, Monomorium, 873. © 

Monomorium salamonis, 873. 

Monomorium salomonis, 873. 

Monomorium subopacum, 873. — 
Monomorium subopacum var., 873. a 

australis, Atopomyrmex weiss var, 
181, 885. ae 

Cordiceps, 386. 

Cordyceps, 386. 
Cordyceps unilateralis, 386t 

Cuviera, 478, 480. 

Dorylus, 750. 
Dorylus montanus, 750. 
Eopsaltria, 302, 308. 

avunculus, Acantholepis a ee 
pilosa var., 939. 

Azteca, 27, 115, 199, 200, 365, 367, 436, 4 
501, 502, 503, 504, 507, 514, 518, 
521, 529, 543, 544, 545, 572, 602, 
603, 617, 618, 620, 690,691. 

Aztecopia, 501. 
aztecus, Cryptocerus, 366. 

bacchus, Tetramorium, 894. wh 
bactriana, Entylia, 339. wie 
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basale, Monomorium, 874. 

basalis, Myrmica, 874. 

Basiceros, 26, 666. 

Basidiomycetes, 378, 383, 400. 

batonga, Cataulacus baumi, 912. 

Cataulacus baumi var., 912. 
batrachorum, Pheidole, 10, 128, 291, 

292, 293, 807. 

Batrisus, 144. 

Batschia, 513. 
baumi, Acantholepis carbonaria, 938. 

Cataulacus, 912. 
Myrmicaria, 823. 

bayeri, Camponotus, 252, 253, 976, 984. 
Pheidole caffra, 10, 130, 808. 

Bdeogale, 328. Pl. XXV, Fig. 3. 

beccarii, Calyptomyrmex, 886. 

belligerum, Camponotus, 949. 
belli, Monomorium salamonis herero var., 

871. 
Monomorium salomonis herero var., 
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Bergellinia, 378. Pheidole sculpturata, 819. 
Brunella, 1029. bertolonii, Camponotus, 989. 
Pseudomyrma, 511, 512, 521. Camponotus, 990. 

is, Prenolepis, 1037. bessoni, Pheidole, 1017. 

Prenolepis bourbonica, 1037. 
Prenolepis bourbonica var., 1037. 

Bengalia, 278, 279, 280, 281. 
benguelensis, Camponotus foraminosus, 

979. 
Polyrhachis schistacea atrociliata 

var., 261, 1001. 
benitensis, Cremastogaster striatula var., 

849. 
Crematogaster striatula var., 849. 

bennetti, Campothera, 309. 

Benthamiana, Tillandsia, 366. 

bequaerti, ASnictogiton, 750. 
Anochetus, 99, 290, 791. 

Camponotus confluens var., 978. 

Cataulacus, 370, 912. 

Cremastogaster, 845. 
Crematogaster, 10, 155, 845. 

Dorylus, 40, 43, 730. 

Glyphopone, 766. 

Monomorium, 875. 

Pheidole, 807. 

Phrynoponera, 10, 76, 79 (Fig. 12), 
292, 773. 

Platythyrea schultzei var., 760. 

Polyrhachis, 11, 267, 269 (Fig. 

76), 993 
Tetramorium, 894. 

Bequaerti, Dalbergia, 370. 
Bergellinia, 378. 
bergi, Attaphila, 534. 
beritchi, Camponotus maculatus negus 

var., 957. 

bernharde, Pheidole picata var., 1020. 
Pheidole punctulata spinosa var., 

1020. 

Bernouilliana, Ocotea, 509. 
berthoudi, Bothroponera pumicosa var., 

771. 
Camponotus, 991. 

Formica, 932. 
Ophthalmopone, 197, 768. 
Pachycondyla, 771. 

Pachycondula pumicosa, 772. 

Xiphomyrmex, 1031. 

bessonii, Pheidole o’ swaldi, 1017. 
Tetramorium, 1031. ashore 

bevisi, Tapinoma danitschi var, 924. 
bianconii, Camponotus, 949. 
Bibionide, 353. 

bicalcarata, Nepenthes, 406, 510, 
bicarinata, Myrmica, 896. 

Meranoplus, ‘184, 303, 304. 
Monomorium, 162, 290, 868. 

Myrmecocystus, 944, 945. z 
Myrmecocystus viaticus, 945. 

Polyrhachis, 555. : 
Pseudomyrma, 511, 1015. ; 
Pygostenus, 628. 4 

bicontractus, Camponotus arminiv vary z=. 

bicuspis, Platythyrea, 1007. 4 
biemarginata, Cremastogaster. arcana a 

var., 852. : 
Crematogaster africana var., 852. 

biforme, Platycerium, 365. 

bifossus, Camponotus, 991. 
bifoveolata, Sima, 796. 

Tetraponera, 105, 796. 

bifrons, Polypodium, 498. 
Bignoniacee, 406, 407. 

bihamata, Formica, 701, 993, 1055. 
Polyrhachis, 258, 1055. “a 

biimpressa, Cremastogaster buchneri var., = ase. 

Crematogaster buchneri, 599, 605. 
Crematogaster buchneri var., 854. 

bimaculata, Thelia, 339, 340, 557. a 
bipartita, Acantholepis frauenfeldi vary” 
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56, 69, 70, 71, (Map 10), 75, 81, 
Tetramorium sericeiventre 289, 290, 291, 292, 293, 294, 648, 

652, 769, 1007. 

Bothroponera, 773, 774, 776, 780. 

bottegi, Atopomyrmezx, 885. 
bottegoi, Anictus, 751. 

bourbonica, Prenolepis, 941, 1037. 
Prenolepis nodifera, 941, 1037. 

Tetramorium, 900, 901, 902, Brachinus, 624 
Brachymerus, 283, 284. 

Brachymyrmex, 28, 35, 36, 37, 697, 1036. 
brachynodus, Cerapachys mayri var., 1005. 

Monomorium minutum, 11, Phyracaces mayri var., 1005 . 

bransi, Plagiolepie, 931. 

braueri, Pheidole, 1017. 
maculatus cognatus Prenolepis, 1038. 

Braunii, Barteria, 429. 
braunsi, Camponotus, 971. 

Cremastogaster, 851. 

Tetraponera clypeata, 797. 
brazzai, A2nictus eugenii var., 752. 

Cremastogaster impressa, 841. 
(: coeenhanmamedil Conebieniall 

var., 841. 
_ Bothroponera, 10, 14, 15, 20, 23, 31, 37, Crematogaster menileki occidentalis 
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var., 153, 841. 

brazzavillensis, Cataulacus kohli, 914. 

brevarmata, Cremastogaster santschii var., 

858. 
Crematogaster santschii var., 858. 

brevicollis, Camponotus, 962. 

brevicornis, Azteca, 514. 

var., 11, 759. 
breviflos, Clerodendron, 522. 

brevinoda, CEcophylla smaragdina longi- 

noda var., 946. 
brevinodis, Leptogeuys nitida var., 790. 

(Ecophylla, 11, 226, 227, 229, 945. 

(cophylla longinoda var., 946. 

(Ecophylla smaragdina, 946. 
Platythyrea cribrinodis var., 759. 

brevinodosa, Typhlopone, 728. 
Typhlopone oraniensis var., 728. 

brevinodosus, Dorylus, 728, 729. 

brevipennis, Dorylus, 21, 43, 730. 

brevirostris, Escherichia, 762. 

brevis, Crematogaster, 520. 
Dorylus montanus, 750. 

brevisetosus, Camponotus fulvopilosus, 

986. 
Cataulacus, 916. 

Cataulacus pygmzus, 916. 
brevispinosa, Crematogaster, 366, 369, 

§12. 
brevispinosus, Triglyphothrix gabonensis 

var., 910. 

breviventris, Cremastogaster, 859. 
Crematogaster, 859. 

brieyi, Cremastogaster buchneri winkleri 
var., 853. 

Crematogaster 

var., 853. 
brischkei, (Ecophylla, 227. 

Bromeliaces, 367. 
brookei, Camponotus, 989. 
bruchi, Poroniopsis, 378. 

Solenopsis, 686. 
bruneipennis, Cremastogaster, 829, 830. 

bruneipes, Technomyrmex albipes var., 
926. 

Brunei, Polypodium, 498, 573. 

africana winkleri 

INDEX 

Brunella, 25, 33, 34, 37, 663, 678, 1029. 
bruneus, Leptothorax angustulus var., — 

Buchanani, Vitex, 446. 
buchholzi, Camponotus, 991. 

Pheidole, 808. 

Buchnerodendron, 423. 

Bucorvus, 310. 
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rufonigra var., 834. 

it CP eho 834. 

sy 834. 
Bussei, Acacia, 373, 375. 

butteli, Camponotus, 1054. 

buttesi, Camponotus contractus var., 
499. 

buttgenbachi, Anictus, 751. 
Myrmicaria striata, 827. 

buyssoni, Dorylus, 749. 

Leptogenys, 788. 
Bycanistes, 310. 

Cacopone, 15, 23, 31, 650, 651, 786. 

cacozela, Acantholepis capensis var., 937. 
Acantholepis enpennipconcneens ver., 

cespitum, Formica, 893, 894. 
Tetramorium, 20, 21, 191, 298, 335, 

336, 534, 568, 894, 899. 
eafer, Calaptes, 300. 

caffer, Camponotus, 963. 
Camponotus maculatus, 963. 

caffra, Euponera, 775. 
Pheidole, 10, 128, 129, 130, 131, 808, 

Plectroctena, 78A. 
Plectrotena, 784. 
Ponera, 784. 
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Sima natalensis, 799. 

Sima natalensis obscurata var., 799. 

Solenopsis punctaticeps, 164, 878. 
Solenopsis punctaticeps var., 878. 
Tetraponera natalensis, 799. 

caffraria, Euponera, 775. 
Mesoponera, 775. 
Ponera, 775. 

caffrorum, Odontomachus  assiniensis, 
793. 

cafrorum, Polyrhachis, 1002. 

Polyrhachis militaris, 1002. 

calabarica, Polyrhachis militaris var., 

998. 

californianus, Geococcyx, 301. 
californicus, Pogonomyrmex, 301. 

Calliphorine, 280. 
Callisaurus, 296. 

Calomyrmex, 28, 700. - 

Calomyrmez, 1047, 1048. 
Caloncoba, 424. 

calophylla, Macaranga, 411. 
Calophysca, 518. 

calurus, Criniger, 312. 
calycosa, Cuviera, 481. 

Calyptomyrmex, 26, 32, 34, 664, 886, 
887. 

cambouei, Bothroponera, 1007. 
Camponotus, 1044. 
Pachycondyla, 1007. 

camelinus, Camponotus, 705. 
camena, Cremastogaster buchneri africana 

var., 852. 
Crematogaster africana var., 852. 

camerunense, Tetramorium, 894. 
camerunensis, Anochetus africanus var., 

791. 

Leptogenys, 787. 

Leptogenys stuhlmanni, 10, 94, 290, 
292, 787. 

Technomyrmex andrei var., 926. 

Campethera, 309, 311,312. 
Campomyrma, 257, 258, 702. 
Camponotineg, 124, 210,928. 

Camponotus, 8, 11, 14, 18, 20, 28, 
34, 35, 36, » 154, 2) * & F & Py oe BBs 
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Campethera, 311. 
carolinus, Centurus, 300. 

carruthersi, Alethe poliocephala, 313. 
carye, Camponotus, 369, 496. 

239, 240 (Figs. 60 and 61), 964. 
castanea, Alethe, 311, 312, 313, 314. 

Carebara, 168. 

Crematogaster, 152, 158, 280, 371, 
374, 828, 830, 1022. 

Euponera, 81. 

Leptogenys, 788. 
Lobopelta, 788. 

Viticicola tessmanni var., 10, 112, 
801. 

castanesw, Atymna, 339. 

castaneus, Celeus, 305. . 

Cataglyphis, 18, 28, 33, 699, 944. 
cataracte, Camponotus maculatus rada- 

moides var., 958. 

Oligomyrmex alluaudi var., 881. 
Tetramorium intextum var., 897. 

Cataulacini, 657, 665, 912, 1033. 
Cataulacus, 11, 16, 20, 26, 32, 35, 37, 124, 

197 (Map 30), 198, 291, 292, 303, 
370, 371, 375, 406, 467, 475, 490, 
496, 574, 665, 912, 1033. 

catella, Pheidole minima var., 134, 817. 

catesbiana, Rana, 287. 
cato, Camponotus meinerti, 976. 

Camponotus vividus, 248 (Fig. 64), 

291, 202, 294, 976. 
Caucalis, 541. 
Caulomyrma, 679. 

cavallus, Camponotus maculatus, 953. 
cavenia, Acacia, 495, 513, 545, 620. 

cavernosa, Bothroponera, 72, 769. 
cavinota, Cremastlogaster excisa, 837. 

Crematogaster excisa, 837. 
cavum, Clerodendron, 444. 

Cecidomyidm, 382, 384. 
Cecropia, 115, 304, 354, 436, 448, 494, 
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504, 511 

558, 563, 567, 569, 578, 585, 586, 
593, 597, 601, 602 

610, 613, 614, 617, 618, 620 
XL, Fig. 1. 

cecropie, Azteca alfaroi, 501. 
celata, Stigmatomma, 641. 

celebica, Nauclea, 529. 

Celeus, 305. 
Centaurea, 353, 552. 

centralis, Psalidoprocne nitens, 309. 

Centromyrmex, 23, 31, 34, 646, 651, 762. 

Centropus, 310. 
Centurus, 300, 304, 305. 

censor, Cremastogaster, 835. 
Cremastogaster senegalensis, 834. 

Crematogaster, 834. 

Ceophlceus, 304, 305. 
Cephalotes, 26, 665. 

cephalotes, Atta, 287, 331, 335, 348, 375, 
391, 549, 554. 

Cremastogaster, 838. 

Crematogaster, 374, 838. 
Messor, 358, 359, 805. 
(Ecodoma, 576. 

Stenamma barbarum, 805. 
Stenamma barbarum var., 805. 

Cephaloxys, 668, 918. ; 

Cerapachyine, 8, 29, 51, 52, 104, 289, 
632, 636, 638, 755, 1005. 

Cerapachyini, 52, 54, 638, 755, 1005. 

Cerapachys, 14, 22, 31, 37, 62, 53 (Map 

5), 290, 639, 765, 757, 1005. 
Cerapachys, 756, 1006. 

Cerapachysii, 51. 
Ceratina, 496. 

Ceratopheidole, 24, 661, 680. 
Cercopide, 533. 

cervicalis, Camponotus, 1042. 
ceylonica, Atopula, 678. 
Cherophyllum, 531. 
Cheetura, 310. 

Chalcididw, 496. 
Chalcomitra, 308. 

Chalcoponera, 15, 22, 643, 644. 

INDEX 

Chameleon, 297. 

Ceeerenes 24, 33, 34, a7, 653, 

chapini, Camponotus, 11, 254 (Fig. 
68), 290, 293, 989. — 

Dorylus kohli var., 10, 45, 736. 
Charadrius, 302. 

chariensis, Cataulacus pygmsus var., 
915. 

Sphinctomyrmex rufiventria, 755. 
Chariomyrma, 257, 258, 702. 
cheb, Korthalsia, 500. — 
Chelaner, 162, 659, 676. 
Cheliomyrmex, 22, 634, 635. 
Cheliomyrmicini, 635. 

chiarinii, Cremastogaster, 835, 836. 
Crematogaster, 374,835. | 

chilensis, Camponotus, 704. 

chilon, Camponotus maculatus brutus var., 

959. 
Camponotus maculatus solon var., 

Chisocheton, 514. 

chobauti, Monomorium, 677. 

chodati, Pseudomyrma, 522. 

Chordeiles, 302. 
christi, Camponotus, 1045. 

christoides, Camponotus, 1046. 
Camponotus lubbocki, wie 

christyi, Rana, 294. 
Chromosporium, 380. 

Chronoxenus, 690. 

chrysogaster, Camponotus, 979. 
Camponotus foraminosus, 979. 

chrysophyllum, Pleurothyrium, 509. 
chrysura, Campethera abingoni, 311. 

chrysurus, Camponotus, 970, 971, 972. 

Chthonolasius, 698. 
Cicadellide, 338. 
cicatriculosa, Cremastogaster, 836. 
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clariventris, Cremastogaster buchneri var., 
854. 

Crematogaster buchneri, 854. 
clausti, Dorylus, 744. 

Typhlopone, 744. 

clavata, A phzxnogaster, 809. 
Dischidia, 521. 

Paraponera, 170, 287. 
Pheidole, 809. 4 

claveaui, Sima, 797. 
Tetraponera, 797. 

clavicorne, Monomorium, 876. 

Monomorium orientale var., 876. 
claviseta, Calyptomyrmex, 887. 

_ Dicroaspis, 887. 

cleobulus, Camponotus, 949. 

clepens, Cremastogaster opaciceps var., 

445, 622, 541, 591, 592, 613. 
Clethra, 282. 
cliens, Strumigenys escherichi var., 919. 

Strumigenys escherichi cognata var., 

919. 

clinopodia, Monarda, 282. 

cluis, Camponotus maculatus atramen- 

tarius var., 952. 

cluisoides, Camponotus maculatus var., 
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Cobea, 579. colossus, Carebara, 884 
Coccide, 338, 550, 556, 566, 608, 629. Colymbus, 297. 
Coccinellide, 353. comalensis, Cyphomyrmex rimosus var., 
Coccoloba, 508. 378. pitt 

Coccus, 558. comorensis, Bothroponera, 1007. 
cockerelli, Ischnomyrmex, 348. 

Codiomyrmex, 27, 667. 
Codonanthe, 365, 367. 

ceca, Bondroitia, 683. 
Ponera, 781. 

celebs, Fringilla, 299. 

celestis, Cremastogaster, 837, 861. 
Cremastogaster excisa, 837. 

Crematogaster excisa, 837. 

Ceelotes, 274. 

ceeruleipennis, Azteca, 501. 
ccerulescens, Leptogenys, 1012. 

Monomorium bicolor var., 869. 

Muscicapa, 308. 

cognata, Formica, 953. 
Ponera ergatandria, 781. 

Strumigenys, 919. 

Strumigenys escherichi, 919. 

cognatus, Camponotus, 953. 
Camponotus maculatus, 953. 

Camponotus maculatus, 964. 

Camponotus maculatus var., 953. 
Camponotus maculatus  carinatus 

var., 954. 
Camponotus rubripes, 953. 
Camponotus sylvaticus, 953. 

Camponotus sylvaticus var., 953. 

cohabitans, Hexacantherophora, 44. 
Cola, 203, 213, 404, 405, 414, 415, 416, 

417, 418, 468, 510, 517. PI. 

XXVII, Fig. 2. 
Colaptes, 300, 301, 306. 

Coleoptera, 59, 140, 275, 353, 383, 551, 
623. 

collina, Tapinoma, 923. 

collutum, Tetramorium _ sericeiventre 
femoratum var., 902. 

Collyriocichla, 302, 303. 
colma, Formicarius, 306. 

Colobopsis, 18, 35, 233, 370, 515, 522, 
581, 708, 709, 975, 990, 1054, 

colonorum, Agama, 296. 
coloreum, Tetramorium, 895. 

Camponotus grandidieri_ vty 1051. 
Leptogenys, 1010. 
Ponera, 1007. 
Prenolepis, 1037. 

complex, Dischidia, 520. 

Composite, 353, 404. 
compressa, Sima, 105. 

compressiscapus, Camponotus, 978. 
compressus, Camponotus, 303, 304, 341. 
concava, Cremastogaster, 846. 

me togaster, 156 (Fig. 38), 292, 

Crematogaster, 857. 

Polyrhachis, 264 (Fig. 72a»), 268, 
266, 291, 319, 993. 

Publilia, 339. 
Conchophyllum, 526. 

Conchophyllum, 520. 

concinna, Pheidole, 809. 
concinnus, Anochetus, 791. 

Oligomyrmex, 881. 

concolor, Camponotus, 1039. 
Camponotus alii var., 1039. 

Falco, 308. . 

Leptothorax angulatus, 891. 

Strumigenys, 919. 
concordia, Camponotus olivieri, 983. 
condecens, Aneleus perpusillus, 881. — 

conduensis, Polyrhachis revoili var., 1000. 
confluens, Camponotus, 978. ’ 
confusa, Cremastogaster wilwerthi var., 

849. 
Crematogaster wilwerthi var., 849. 

confusus, Dorylus gribodoi var., 732. 

congerens, Formica, 570. 

congoénsis, Pseudococcus citri var., 436, 

595, 599, 629. 
congolense, Engramma laurenti var., 408, 

congolensis, AEnictus, 751. 

A4inictus rizator var., 751. 
Camponotus masulatin: 235, 290, 

293, 402, 954. 
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a F Cataglyphis viaticus bicolor var., continentis, Tetramorium blochmanni, 900, 
901. 

kohli var., 45, 627, 736. _ Tetramorium sericeiventre, 191, 901. 
: us bicolor var., 945. Pl. XVII, Fig. 2. 

ia eumenoides, 825. contracta, Ponera, 782. 
eumenoides var., 319, contractus, Camponotus, 499. 

contrarius, Camponotus rufoglaucus 

eumenoides opaci- flavomarginatus var., 969. 

ves var., 144, 146, 341, 825, controversus, Camponotus rufoglaucus, 
967. 

- Oligomyrmex angolensis, 881. convexa, Acantholepis foreli var., 939. 
Phyracaces cooperi, 757. convexiclypea, Cremastogaster solenopsi- 

Polyrhachis gagates, 1001. soides flavida var., 862. 
y Polyrhachis gagates var., 1001. Crematogaster solenopsides flavida 
4 Polyrhachis schistacea, 1001. var., 407, 862. 

"olyrhachis schistacea var., 1001. cooperi, Cerapachys, 755. 
‘Salix, 532. Cremastogaster neuvillei, 842. 

erus, Bufo, 287. Crematogaster neuvillei, 841. 

ra, Pheidole spinulosa, 821. Phyracaces, 756. 
gata, Plectroctena minor, 785. Platythyrea, 758. 

, Dorylus buyssoni var., 749. Copium, 372. 
nata, Plectronia, 469. coquereli, Champsomyrmex, 1013. 

Tapinoma luridum, 209, Odontomachus, 1013. 
Stenomyrmezx, 1013. 

Coracias, 310. 

4 we ers Camponotus, 985. cordata, Iridomyrmex, 526, 527, 497, 528. 
- Dorylus, 51, 295, 749. cordemoyi, Brachymyrmex, 35, 1036. 

_ Leptogenys, 786. Brachymyrmex patagonicus, 1036. 
Platythyrea, 59, 758. Brachymyrmex patagonicus var., 

- 1036. 
Myrmicaria eumenoides Cordia, 495, 521, 522, 547. 

congolensis var., 825. cordiw, Cryptocerus, 521. 
_ Myrmicaria eumenoides opaciven- Cordiceps, 386, 388, 389, 390, 552. 

ss tris var., 825. cordincola, Azteca longiceps, 521. 

econsimilis, Polyrhachis, 994. Cordyceps, 62, 386, 394, 395, 399, 400, 
constanci#, Centromyrmex, 762. 562. 
 -Tetramorium, 910. Cordylobia, 281. 

Triglyphothrix, 910. coriaceus, Cataulacus, 912. 
; Centromyrmez, 762. cornigera, Acacia, 374, 494, 511, 512, 

constructor, Azteca, 501. 563, 571, 613. 
Cremastogaster, 836. cornuta, Polyrhachis, 994. 
Crematogaster, 836. cornutum, Phrynosoma, 295, 296. 

-contaminatus, Camponotus maculatus cornutus, Camponotus lilianw, 992. 
manzer var., 956. corticicola, Pheidole minima, 134, 817. 

contigua, Myrmica, 866. corvina, Corvinella, 309. 
continua, Sima penzigi, 800. Corvinella, 309. 

Tetraponera penzigi, 800. corvus, Camponotus, 960. 



1076 INDEX 

Camponotus natalensis, 960. 489, 490, 492, 495, 496, 498, 507, 

Coryanthes, 365. 511, 512, 514, 516, 520, 526, 527, 

Corydalis, 559. 528, 530, 546, 574, 593, 598, 599, 
Corynomyrmex, 161, 162, 675. 600, 605, 607, 608, 609, 616, 618, 

Cosmaecetes, 742, 743. 621, 629, 630, 661, 662, 713, 828, 

cosmica, Formica, 968. 1022. 

cosmicus, Camponotus, 968. Crematogaster, 877. 

Camponotus rufoglaucus, 968. Crematogastrini, 608, 656, 661, 828, 1022. 

Cosmetornis, 310. crepitans, Psophodes, 302. i 

costauriensis, Pheidole megacephala me- cribrata, Bothroponera, 72, 770. 
lancholica var., 815. Leptogenys, 786. 

Pheidole rotundata, 815. Pachycondyla, 770. 
costeboriensis, Crematogaster solenop-  cribrinodis, Cerapachys, 53, 290, 755. 

sides, 862. Parasyscia, 756. 

Crematogaster solenopsoides, 862. Platythyrea, 11, 758. 

Coturnix, 309, 310. Ponera, 759. 

coturnix, Coturnix, 309. Criniger, 312. 

Crabronine, 284. 

Crabro, 283, 284. 

crinita, Acantholepis, 938. __ 

cristata, Cardiocondyla, 1021. 

crabro, Vespa, 496, 567. 
crampeli, Dorylus fimbriatus var., 746. 

crassa, Bothroponera, 73, 769. 
Pachycondyla, 769, 770. 

Plectroctena, 87 (Fig. 16), 88, 290, 
292, 293, 783. 

cristatum, Monomorium, 1021. 

Tetramorium guineense, 897. 

Ponera, 769. Tetramorium guineense var., 897. 

crassicornis, Megaloponera, 767. cristatus, Colymbus, 297 
Megaponera, 64, 767. Lanius, 304. 

Ponera, 767. Proteles, 328 

crassinoda, Gcophylla, 11, 227. 
Pheidole, 360, 809, 810, 820, 821. 

crassipes, Pseudococcus, 600, 630. 

crassirostris, Pyromelana, 310. 
crassispina, Cataulacus erinaceus var., crucheti, Camponotus, 978. 

913. Camponotus perrisii, ' 978. 
Crateropus, 309. Myrmicaria ew: 

Cratomyrmex, 16, 24, 32, 660, 802. var., 825. 
crawleyi, Dolichoderus, 516, 542. Myrniiparis eumenoides opaciven- 
Crecopsis, 309. tris var., 144, 146, 290, 291, 825. — 

Cremastogaster, 340, 373, 545, 558, 581, Platythyrea, 759. 
620, 828-862, 1022-1026. crucifer, A2nictus, 751. 

Crematogaster, 7, 10, 14, 16, 18, 19, 20, crudelis, Euponera wroughtoni var., 779. 

24, 32, 35, 36, 37, 108, 119, 126, crumenatum, Dendrobium, 364. 

150, 151 (Map 22), 162, 182, 280, crustosa, Leptogenys, 786. 
290, 292, 300, 301, 303, 304, 311, 

319, 336, 337, 339, 341, 342, 366, Cryptoceride, 574. 

367, 368, 369, 370, 371, 374, 375, Cryptocerini, 657, 658, 665. 
379, 406, 407, 413, 423, 434, 438, cryptoceroides, Atopomyrmez, 886. 
439, 441, 444, 453, 458, 461, 465, Atopomyrmex ow 10, 182, 

467, 471, 473, 474, 476, 477, 483, 183 (Fig. 44), 886 
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 Pheidole crassinoda var., 820. 

- Phiidle speculifer var, 140, 141, 

| "pate, Tetsamoriam eetuliferum var., 

ee - eucullata, Hyphantornis, 310. 
—-- Cueulus, 310. 

261, 292, 998, 999. 

Myrmecocystus, 944. 

eurta, Acantholepis, 938. 
Aphznogaster swammerdami var., 

1017. , 
Polyrhachis, 995. 

curtior, Camponotus somalinus var., 961. 
Curtisii, Lecanopteris, 498. 

eurvispina, Atopomyrmex mocquerysi 
= var., 181, 182, 886. 
a curvispinosus, Leptothorax, 369. 

5 4 curvitarsis, Tracheloides, 283. 

INDEX 1077 

custodiens, Formica, 982. 

Plagiolepis, 211, 218, 214, 280, 931, 
932. Pl. XIX, Figs. 1 and 2. 

Cuviera, 153, 154, 157, 192, 206, 380, 
381, 404, 405, 436, 477, 478 (Map 

16), 479, 480, 481, 482, 483, 484, 

485, 486, 487, 488, 489, 490, 491, 
492, 493 (Fig. 100), 494, 495, 530, 

585, 593, 594, 595, 596, 597, 598, 

599, 600, 601, 602, 607, 608, 609, 
618, 629, 630. Pl. XXXV, Figs. 
1-3; Pl. XXXVI, Figs. 1 and 

2; Pl. XXXVII, Figs. 1-3; Pl. 
XXXVIII, Figs. 1-4. 

cyanochlamys, Malurus, 302. 

Cyathocephalus, 665 

Cyclamen, 551. 

Cyclarhis, 305. 
Cyclopes, 317. 

cyclops, Solenopsis punctaticeps caffra 
var., 879. 

Solenopsis punctaticeps, 879. 

Solenopsis punctaticeps var., 879. 
cylindrica, Colobopsis, 1054. 

Formica, 1054. 
Lampromyia, 278. 

cylindricus, Camponotus, 1054. 

cylindriformis, Platypus cylindrus, 576. 
Cylindromyrmex, 22, 640. 

Cylindromyrmicini, 637, 640, 757, 1005. 
cylindrus, Platypus, 576. 

Cyperus, 360. 
Cyphomyrmex, 27, 376, 378, 658, 669. 

Cypselus, 297. 
Cyrtolobus, 339 
Cyrtomyrma, 18, 257, 258, 701, 993. 

eyrtopoda, Nauclea, 529, 

Daceton, 26, 666. 
Dacetonini, 125, 655, 666, 917, 1034. 
Dacryon, 25, 663, 682. 
dactylifera, Phoenix, 346. 
Dactylopius, 531. 

Demonorops, 500. 
dahlbomi, Typlopone, 743. 
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dahlbomii, Typhlopone, 743. Plagiolepis, 355, 933. acs 

Dahlii, Myrmecodia, 527. Typhlatta, 752. on 

daisyi, Cremastogaster, 858. 
Crematogaster, 516, 662. 

dakarense, Monomorium bicolor, 869. 
dakarensis, Cremastogaster pronotalis var., 

848. 
Crematogaster pronotalis var., 848. 

Dalbergia, 370. 
damarense, Monomorium salamonis, 870. 

Monomorium salomonis, 870. 

danitschi, Tapinoma, 924. 
daphnis, Xiphomyrmex angulinodis var., 

906. 
darwini, Belonopelta, 778, 1009. 

Camponotus, 1051. 

Euponera, 85, 778, 1009. 

darwinii, Camponotus, 1051. 
Dasypodide, 318. 

Dasyproctus, 496. 

daucoides, Caucalis, 541. 
debile, Tetramorium sericeiventre var., 

901. 
debilior, Platythyrea mocquerysi var., 

1007. 

debilis, Dolichoderus, 367. 
Oligomyrmex, 168, 686, 881. 

Decacrema, 35, 151, 375, 516, 528, 618, 

661, 860, 1025. 

Decamera, 696. 
decamera, Cremastogaster, 860. 

Crematogaster, 516, 661. 
decamerum, Monomorium, 161, 675. 

Decamorium, 16, 26, 32, 191, 664, 685, 
906. 

Decapheidole, 24, 661, 686. 

decem, Decamorium, 906. 
Tetramorium, 906. 

decemdentata, Polyrhachis, 267, 

(Fig. 75), 995 
decipiens, Camponotus cary var., 369. 

Iridomyrmex myrmecodiz, 527. 

Messor barbarus capensis var., 805. 

Messor capensis, 805. 
Stenamma barbarum capense var., 

805. 

decolor, Znictus, 751. 
Cremastogaster tricolor var., 1022. 

268 

decorsei, Lioponera, 757. 

decora, Plagiolepis, 930. 

Xiphomyrmex, 1031. | 

delagoense, Monomoriiaen siliieaianaaall 
Tetramorium simillimum, 904, 

delagoensis, Camponotus foraminosus, 
319, 980, 983. . 

Paltothyreus tarsatus, 765. 
Paltothyreus tarsatus var., 765. 

delegorguei, Coturnix, 310. 
Dematiacex, 384, 401. 

demens, Sima, 1014. 
Tetraponera, 1014. 

Demera, 627. 
Dendrobates, 287. 

Dendrobium, 364. 
Dendrocincla, 306. 

Dendrocolaptide, 306. 
dendroica, Pseudomyrma, 437, 507. 
Dendrolasius, 698. 

Dendromyrmex, 28, 700. 

Dendropicos, 311. 
denhami, Neotis, 309. 
densipunctatus, Camponotus perrisi var., 

983 
dentata, Cremastogaster sewelli, 1023. 

Cremastogaster sewellei var., 1023. 
Crematogaster sewellii, 1023. 
Plectroctena minor var., 785. 

dentatula, Leptogenys ferrarii, 786. 
dentatum, Stereospermum, 406, 567. 
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Ponera, 780. 

Leptothorax, 891. 

|g a: 35, 680, 1016. 

a kalahariense var., 874. 
desperans, Cremastogaster, 854. 

n, Engramma, 11, 192, 

"202, 208 (Fig. 51), 492, 922. 

: despectum, Mimomeoriam destructor 

— bulawayensis var., 

a gabonensis var., 854. 
4 — bulawayensis var., 

a SE iateria, Nepsathen, 580 
4 destructor, Atta, 874. 

Gigantiops, 283. 
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Monomorium, 162, 874, 875. 

detecta, Formica, 921. 

detrita, Plagiolepis custodiens var., 932. 
detritoides, Camponotus fulvopilosus 

var., 986. 

detritus, Camponotus, 986. 

Camponotus fulvopilosus, 986. 

devincta, Cremastogaster xgyptiaca sene- 
galensis var., 828. 

Crematogaster egyptiaca senegalen- 
sis var., 828. 

devota, Ponera spei, 783. 
deweti, Plagiolepis, 930, 931. 

Dewevrei, Barteria, 115, 157, 405, 426, 
430, 431 (Fig. 85), 432, 439, 440 

(Fig. 87), 441, 517, 699, 600, 601, 

630. Pl. XLII, Fig. 1; Pi. 
XLIV, Fig. 2. 

Cola, 414, 417, 517. 

Scaphopetalum, 419, 420, 517. 
dewitzi, Camponotus, 991. 
diabolus, Aneleus, 880. 

Camponotus, 961. 

Camponotus natalensis, 961. 

Oligomyrmez, 880. 
Diacamma, 15, 23, 69, 647, 651. 

Diacrium, 500, 551. 
diadema, Dorylus, 749. 

diana, Sima, 1014. 
Tetraponera, 1014. 

dibeleensis, Macaranga, 410. 

Dichothorax, 679. 
Dichthadia, 16, 41, 42, 633, 634. 

Dichthadia, 727, 731, 747. 
Dicotyledones, 501. 

dideroti, Ponera, 781. 

dido, Polyrhachis militaris cupreo- 
pubescens var., 11, 261, 999. 

difficilis, Cataulacus pygmmeus, 916. 
Technomyrmex mayri, 1035, 

difformis, Crematogaster, 108, 498, 499, 
520, 526, 528. 

diffusus, Camponotus maculatus rada- 
moides, var., 958. 

digitiformis, Dischidia, 521. 
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dignata, Pheidole sculpturata, 819. 
Dilobocondyla, 25, 663, 677. 
Dilobocondyla, 908. 

dimidiata, Sima hysterica, 1015. 

Tetraponera hysterica, 1015. 

diminuta, Leptogenys, 96. 

Ponera, 788. 
Dimorphomyrmex, 27, 210, 694. 
Dimorphomyrmicini, 693, 694. 

Dinomyrmex, 11, 35, 233, 234, 239, 240, 
241, 242, 243, 244 (Map 41), 245, 

389, 704, 705, 709, 955, 962, 
1041, 1042, 1044. 

Dinoponera, 15, 23, 388, 389, 570, 647, 

651. 
Diodontolepis, 28, 694. 

dioica, Duroia, 529. 

Schachtia, 529. 
Diospyros, 543. 

Diplomorium, 16, 25, 32, 170, 663, 681, 
877. 

diplopunctatus, Camponotus, 978. 

Diplorhoptrum, 866, 867, 877. 

Diptera, 277, 280, 281, 284, 352, 353, 628. 
dirce, Cremastogaster excisa celestis var., 

837. 
Crematogaster excisa coelestis var., 

837. 
dirus, Syntermes, 170. 

Dischidia, 357, 369, 406, 520, 521, 527, 

541, 550, 567, 573, 577. 
discolor, Diospyros, 543. 

Discomycetem, 545. : 
Discomycetes, 378. 
Discothyrea, 23, 31, 34, 56, 645, 646, 671. 

diserta, Monomorium salamonis var., 872. 
Monomorium salomonis var., 872. 

disertum, Monomorium salomonis termi- 

tarium var., 872. 
disolenia, Tococa, 518. 

dispar, Bostrychus, 572. 

Leptogenys parva var., 790. 
Monomorium, 874. 
Tomicus, 533. 

Xyleborus, 537, 565, 572. 
disparifolia, Medinilla, 519. 
Dissotis, 216. 

distans, Crematogaster, 662. 

INDEX 

distinctus, Dorylus, 750. 

divaricata, Euponera elise, 775. 
divaricatus, Dicrurus adsimilis, 309. 
diversa, Ocodoma, 880. 

diversipilosa, Solenopsis punctaticeps var., 
879 

Solenopsis punctaticeps caffra var., 
879. 

dohrni, Megaponera, 64, 767. 
Pleuropterus, 623. 

dolens, Cremastogaster, 850. 

Crematogaster pauciseta, 850. 
Doleromyrma, 689, 921. 

doliatus, Thamnophilus, 305. ; 

dolichocephala, Cremastogaster  stadel- 
manni, 859. 

Cremastogaster stadelmanni var., 859. 
Crematogaster stadelmanni var., 

160, 859. Pl. XIII, Fig. 2; Pl. 
XIV. 

Dolichoderine, 8, 17, 29, 34, 35, 56, 124, 

199, 338, 381, 495, 631, 687, 921, 

1034. 
Dolichoderini, 687, 688. 

Dolichoderus, 17, 27, 298, 347, 364, 367, 
506, 516, 520, 531, 542, 550, 688. 

Dolichorhachis, 257, 702. 

domestica, Monomorium, 533. 

Musca, 539. 

Myrmica, 866. 
domesticum, Diplorhoptrum, 867. 
domesticus, Bostrychus, 533, 551. 

dominicus, Charadrius, 302. 

Donisthorpea, 698. 
donisthorpei, Polyrhachis revoili var., 

1000. 
doriz, Camponotus, 1054. 

Tetramorium, 895. 
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ebrardi, Cataulacus, 1033. 

ebrardii, Cataulacus, 1033. 
Echidna, 315, 316. 
echinata, Myrmecodia, 526, 532, 578, 

621. 
echinometra, Korthalsia, 499. 
Echinopla, 28, 391, 701. 
echinoploides, Camponotus, 1053. 

echinoploploides, Camponotus, 1054. 

Echophylla, 945. 
Eciton, 22, 39, 40, 281, 282, 283, 287, 

306, 343, 545, 626, 635, 636. 
Eciton, 105, 751, 795, 1015. 
Ecitonini, 39, 40, 306, 343, 344, 633, 634, 

750. 
Ecphorella, 690, 691, 925. 
Ectatomma, 15, 16, 22, 283, 287, 347, 

353, 643, 644. 
Ectatommini, 15, 638, 642. 
Ectomomyrmex, 23, 31, 34, 71, 648, 651, 

774. 
Ectozoma, 365. 
edaz, Formica, 812. 
Edentata, 317. 

edentula, Cremastogaster, 860. 
Crematogaster, 860. 

edmondi, Camponotus, 1049. 

edmondii, Camponotus, 1049. 
edouardi, Tetramorium, 906. 

Xiphomyrmex, 906. 
Edwardia, 414. 
Edwardsia, 414. 

egens, Monomorium, 863. 

egenus, Cataulacus, 199, 912. 

egregia, Acantholepis, 938. 
is, 309. 

egregius, Camponotus, 1043. 

Elasmopheidole, 673. 

Elateridw, 353. 
Electropheidole, 672. 
elegans, Cardiocondyla, 827. 

Tetramorium quadrispinosum, 900. 

Turnera ulmifolia, 560. 

Uta stansburiana, 296. 

Zodarion, 274. 
Elephantulus, 328. 
Eleutherodactylus, 286, 287. 
elevata, Acantholepis capensis hirsuta 
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var., 937. 

elise, Euponera, 775, 1008. 
Ponera, 775, 1008. 

elizey, Euponera, 775, 776. 

ellioti, Camponotus, 707, 1052. 

elliotii, Camponotus, 1052. 
ellisi, Prenolepis, 1038. 

Prenolepis madagascarensis, 1038. 

ellisii, Prenolepis, 1038. - 

elongata, Leptogenys, 94, 95, 96 
Sima mocquerysi var., 798. 
Tetraponera mocquerysi var., 798. 

elongatus, nictogiton, 750. 

Sima mocquerysi, 798. 

Tetraponera mocquerysi, 107, 798. 

emarginata, Strumigenys, 919. 
Wet RRL Azteca pittieri var., 

521. 

emarginatus, Anochetus, 367. 
Camponotus, 989. 

emersoni, Leptothorax, 685. 

Emeryella, 15, 16, 22, 643, 644. 
emeryi, Hnictogiton, 750. 

Aphomyrmex, 695. 

Azteca, 504. 
Calyptomyrmex, 887. 
Cardiocondyla, 149, 160, 827, 1021. 
Dicroaspis, 887. 

Dorylus, 43, 44, 290, 319, 735. 
Dorylus, 742. 

Melissotarsus, 20, 823. 

Monomorium, 863. 
Sima, 797. 
Simopone, 1005. 
Tapinoma luteum, 924. 

Technomyrmezx luteus, 924. 
Tetramorium, 895. 

Tetraponera, 797. 
Emeryia, 827. 

Emeryopone, 23, 649, 651. 
emini, Galachrysia nuchalis, 309. 

Triglyphothrix, 910. 
emigrans, Xiphocolaptes, 305. 

Xiphocolaptes emigrans, 305. 
emmz, Cremastogaster, 1024. 

Crematogaster, 1024. 

— 11, 17, 20, 27, 33, 192, 200, 

201 (Map 31), 291, 292, 293, 406, 
408, 417, 418, 420, 423, 475, 492, 
517, 597, 616, 690, 691, 922. 

entensphdiad Hirsutella, 400, 567. ¥. 
Entomophthoracex, 384, 386. 
Entomophthorex, 576. 

Entylia, 339. 
Enyo, 273. 
Eopsaltria, 302, 303. 
Ephebomyrmex, 660. 

Epidendrum, 551. 
Epilachna, 345. 

Epimyrma, 26, 664, 670, 685. 
epinotalis, Camponotus, 972. oe 

Polyrhachis militaris cuprepubes: E 
cens var., 999. 

Epipheidole, 24, 126, 214, 661, 670 

Epitaberna, 114, 404, 406, 425, aa, 
442, 520. 

Epitritus, 27, 32, 543, 666, 920. 

Epixenus, 25, 126, 662, 670. 
Epececus, 25, 126, 214, 663, 670. 

equidentata, Sima clypecia innaal var., sor 
797. e 

Tetraponera clypeata braunsi var 
797. ~, 

Eragrostis, 562. ae a 
erectum, Tetramorium quinechie vary ‘ 

896. 
Eremomela, 310. a 
Erebomyrma, 25, 170, 171, 663, 682. 
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" Eucrema, 151, 662. 

Leptogenys, 10, 94, 95 eudoria, Tetramorium blochmanni con- 
tinentis var., 900. 

eudoxium, Tetramorium quadrispino- 
sum, 900. 

eugeniz, Enictus, 752. 

Camponotus, 246, 965. - 

‘us edmondi var., 1049. Camponotus micans, 965. 

edmondii var., 1049. Camponotus rufoglaucus var., 966. 

a Forn ; eugenii, nictus, 752. 
cum, Tapinoma, 278, 283, 568, 570. Eumecopone, 648. 

ea, Aca carbonaria var., eumenoides, Heptacondylus, 824. 
Myrmicaria, 18, 94, 142, 143, 144, 

146, 147, 148, 290, 291, 293, 319, 
341, 823, 826. 

one Myrmicria fatene var, 82 . yrmicaria var., 
_ Solenopsis punctaticeps, 164, 879.  Eupatorium, 282. 
_ Tetraponera ambi , ——- 404, 407, 409, 411, 515, 

Bese Crematogaster excisa 
impressa var., 10, 153, 837. 

Euponera, 10, 14, 20, 23, 31, 34, 37, 56, 
57, 81 (Map 12), 290, 291, 292, 
361, 647, 648, 649, 652, 774, 1008. 

Euprenolepis, 217, 697. 

euroa, Dorylus fulvus, 745. 
, Typhlopone, 733. 

Typlopone, 733. 
eurous, Dorylus fulvus badius var., 49, 

745. 
eurynotus, Camponotus, 710. 
euryocarpa, Myristica, 509. 

Eutermes, 167, 568. 
Eutetramorium, 26, 33, 34, 37, 664, 672, 

Phrynoponera gabonensis var., 674, 1032. 
i 10, 76, 77, 290, 291, 292, 774. Euthlypis, 305. 

- Estrilda, 310. evelyn, Leptothorax, 407, 891. 
 estus, Anochetus, 10, 98, 290, 791. exasciata, Sima, 1014. 
_ Rhoptromyrmex opacus var., 319, Tetraponera, 1014. 

= 909. excavatum, Clerodendron, 443, 444. 
 ethicus, Camponotus, 1049. . excellens, Pheidole, 360, 810. 

 etiennei, Camponotus maculatus negus  excelsior, Ponera, 1010. 
var., 957. Ponera sakalava, 1010. 

. etiolatus, Colobopsis abdita var., 370. excensure, Monomorium oscaris var., 
--_Eucometis, 306. 865. 
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excisa, Cremastogaster, 836, 837, 844, 861. 
Crematogaster, 10, 163, 154, 290, 

423, 439, 458, 492, 836. 

excisus, Meranoplus, 888. 
exigua, Myrmicaria, 10, 148, 149, 826. 

Plagiolepis, 929, 1035. 
exiguum, Monomorium, 407, 873, 876. 

exilis, Dorylus affinis var., 729. 
Dorylus affinis lwyi var., 729. 

eximia, Bleda, 313, 314. 

Exoascacem, 378. 
exoletum, Tetramorium pusillum var., 

899. 
exornatum, Micréodaceton, 917. 

explorator, Monomorium, 863. 

exsanguis, Camponotus mystaceus var., 

988. 

exsecta, Formica, 553. 
exsectoides, Formica, 339, 348. 

Faba, Vicia, 352, 552. 

Fagrea, 519. 

fairmairei, Camponotus maculatus, 1040. 
Cataglyphis, 944. 

falcigera, Leptogenys, 786, 1010. 
Falco, 308. 

fallax, Camponotus, 582. 
Leptogenys, 96. 

Mystrium voeltzkowi var., 1006. 

Plagiolepis, 933. 

Plagiolepis custodiens, 933. 
Plagiolepis custodiens var., 933. 

familiaris, Formica, 925, 943. 

farquharensis, Pheidole flavens var., 
1018. 

Prenolepis bourbonica var., 1037. 
fasciata, Silene, 539. 

fasciatum, Monomorium, 863. 
fasciatus, Myrmecobius, 316. 

Salpinctes, 305. 
fascinans, Microeca, 302. 

fastigatus, Camponotus, 708. 
fatalis, Termes, 571. 
fauconneti, Cremastogaster wilwerthi var., 

849. 

Crematogaster wilwerthi var., 849. 
Odontomachus assiniensis, 793. 

faurei, Monomorium, 876. 

INDEX 

Pheidole minima, 817. 
favorabilis, Camponotus, 991. 
fecunda, Phrynoponera gabonensis 

var., 10, 76, 78, 290, 291, 292, 774. 2 
felix, Triglyphothri striatidens esti a 

fellah, row maculatus, 960. — a 
Camponotus maculatus oasium var., 
960. 3 

Camponotus maculatus thoracicus a 

feminina, Hyphantornis ddl 310. : 
femoratum, Tetramorium serlosiventts, 

902. ih 
vein a 365, = 368, ‘ 

Cataulacus sulcatus var., 913. 

fervens, Atta, 561. 

festai, Camponotus, 238. . 

festinatus, Camponotus fumidus var. 

fictriz, Sima, 1014. 
Tetraponera, 1014. 

Ficus, 365, 371, 501. 
fiebrigi, Pseudomyrma, 513. 
filiformis, Probolomyrmex, 761, 762. 

fimbriatus, Dorylus, 42, 746, 747. 
Rhogmus, 41, 745, 746. 

fissa, Polyrhachis, 269, 995. 
fistula, Acacia, 372, 373, 374, 532. 
fistulosa, Barteria, 106, 107, 114, 1 
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flavus, Camponotus foraminosus, 980. 

Lasius, 298, 299, 337, 338, 550, 609. 
flexuosa, Sima, 1014. 

- Tetraponera, 1014. 

64 (Fig. 7), 65, 66, 68 (Fig. 8), 

var., 855. 
foraminosus, Camponotus, 8, 18, 154, 

249, 250, 319, 467, 707, 976, 977, 
— 980, 981, 982, 983, 984, 1050, 

forcipatum, Monomorium, 676. 

forculatus, Hinictus, 752. 
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Pheidole, 810, 822. 

Phyracaces, 11, 56, 757. 
Phyracaces, 11. 

Technomyrmex albipes, 926, 1035. 
Terataner, 1029. 

Forelius, 27, 690, 691. 

Forelomyrmex, 660. 
forficata, Muscivora, 302. 

Formica, 28, 125, 161, 210, 211, 213, 261, 
274, 284, 297, 298, 299, 301, 317, 
339, 340, 346, 

Formica-vulpes, 277. 
formicicola, Rickia, 397 (Fig. 81). 

Formicide, 13, 150, 295, 303, 315, 363, 

381, 382, 492, 495, 532, 563, at 
603, 727, 1005. 

formiciformis, Camponotus, 234. 
Formicina, 698. 

gs x 3 Formicine, 8, 17, 29, 34, 35, 200, 210, a 
289, 338, Porn, 495, 631, 691, — 1 

Formisind.; 693, poo 943. 

formicivora, Cordyceps, 387. 
Torrubia, 387. 

formicivorus, Melanerpes, 300. 

Formicoxenus, 26, 664, 670, 685. 
Sornasinii, Camponotus, 954. 

Camponotus maculatus, 954. — 
fortinodis, Leptothorax, 369. — 

fortior, Ocymyrmex weitzeckeri, 893. 
fossiceps, ASnictogiton, 750. 

fossigera, Euponera, 776. 
fossulatum, Monomorium, 1027. 
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985, 990, 993, , 1002, 1011, 
1015, 1016, 1044, 1054, 1055. 

formicaleo, Myrmeleon, 276. 
formicaria, Forda, 560. 

Nauclea, 528, 618. fossulatus, Xiphomyrmex, 907. 

Tococa, 518. foveolata, Sima, 796. 
Formicariide, 306, 307, 311. foveolatus, Cataulacus, 913. 
Formicarius, 306. Psalidomyrmex, 90, 785. 

Sormicarius, Fertonius, 283. fracta, Polyrhachis schistacea, 1001. 
Myrmeleon, 276. fragariastrum, Potentilla, 560. 

Pseudococcus, 438. fragilis, Myrmica, 866. 

Stictococeus, 489, 630. Pl. XLIV, Francolinus, 309. 
Fig. 3; Pl. XLV, Fig. 2. frauenfeldi, Acantholepis, 215, 303. 

formicarum, Acacia, 373, 374. Hypoclinea, 934. 
Chromosporium, 380. frenchi, Tetramorium, 895. 

frenisyi, Dorylus kohli var., 45, 736. 
freyeri, Camponotus olivieri, 1050. 

fricatidorsus, Cataulacus otii, 915. 
fride, Monomorium medine, 870. 

Clerodendron, 371, 372, 404, 444. 
Codonanthe, 365. 

Endospermum, 497, 515. 
Hydnophytum, 526, 528. 
Kibara, 509. 

Laboulbenia, 396, 397, 398 (Fig. 
82), 399, 533, 582. 

Macaranga, 516. 

1012. 

Aphznogaster, 1016. i 
frigidus, Aphilanthops, 284. oar 
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funereus, Bufo, 44, 46, 48, 53, 61, 64, 
: 73, 74, 76, 77, 78, 83, 84, 88, 90, 

— 94, 98, 99, 100, 102, 129, 143, 146, 
187, 197, 199, 205, 214, 219, 235, 

236, 239, 245, 246, 248, 260, 265, 
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var., 10, 101, 102, 290, 292, 293, 
793. 

furvus, Camponotus buchholzi var., 991. 

fusca, Desmognathus, 286. 

(Ecophylla lelaginoda var., 226, 229, 

231, 946. 
(Ecophylla smaragdina, 946. 

fusea-picea, Formica, 531. 
fuscata, Pseudomyrma acanthobia var., 

512. 
fusciceps, Dorylus diadema var., 749. 

fuscipennis, Cremastogaster depressa var., 

856 
Crematogaster depressa var., 159, 

371, 866. Pl. X. 
Dorylus, 746. 

Rhogmus, 747. 
Suscitatis, Cremastogaster gabonensis var., 

856 
Crematogester gabonensis var., 856. 

fusciventris, Strumigenys escherichi cog- 

nata var., 919. 

Trietyphothrix auropunctatus var., 

Pai nictus 752. 

fuscula, Plagiolepis, 929. 
fuscus, Odontomachus assiniensis var., 

793. 

gabonensis, Bothroponera, 75, 773. 

Cremastogaster, 854, 856. 

Crematogaster, 856. 
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Myopias subterranea, 785. 

Pachycondyla, 773, 774. 
Phrynoponera, 10, 71, 76, 77 (Fig. 

11), 78, 79, 80, 290, 291, 292, 773. 

Plectroctena, 783. 

Plectroctena subterranea, 785. 

Stiphrornis, 312. 
Triglyphothrix, 197, 291, 292, 910. 

gabrielense, Monomorium rhopalocerum 

var., 867. 
gabunenais, Neocossyphus _— 313, 

314. Pl. I. 
gagates, Formica, 571. 

Polyrachis, 996. 

Polyrhachis, 260, 261, 262 (Fig. 70), 

995, 996, 1001. Pl. XXIII, Figs. 

1 and 2. 
Ponera, 76A. 

gagatoides, Polyrhachis schistacea var., 
1001. 

gaillardi, Bengalia, 280, 281. 

Galachrysia, 309. 

galla, Camponotus, 981. 

Camponotus erinaceus, 981. 
Messor barbarus, 804. 

Messor barbarus caduca var., 803. 
. Messor barbarus semirufus var., 803, 

Stenamma barbarum var., 803. 

Stenamma barbarum caduca var., 

Crematogaster solenopsides flavida 
var., 375, 862. 

Crematogaster solenopsoides flavida 
var., 862. 

Stenamma, 369. 

gallicola, Cremastogaster, 838, 841, 844, 

854, 860. 
Crematogaster, 370, 838. 
Polyrhachis cubaénsis, 371, 994. 

gallieni, Camponotus, 1039. 

gallienii, Camponotus, 1039. 
galoasana, Tetramorium setuliferum var., 

903. 

galoasanum, Tetramorium setuliferum, 

INDEX 

903. 
gamai, Polyrhachis, 996. 

Tetramorium sericeiventre yvar., 901. 
gambiensis, Cremastogaster, 846. 

Crematogaster, 846. 
Gardenia, 461. 

Gargara, 544. 

garrula, Myzantha, 302, 303. 
gutturalis, Lygodactylus picturatus, 296. 

geminata, Atta, 877. 

_ Solenopsis, 163, 164, 318, ae 343, 
347, 559, 583, 877. 

generosa, Crematogaster acaciz vary 829. 
Crematogaster brunneipennis acacize 

var., 152, 829. 

geniste, Gaighm, 544. 

Gentianacee, 519. ° 
genuina, Macaranga saccifera var., 410. 

gerdz, Sima, 797. 

Gerrhonotus, 295. 

Reg 
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Tetramorium aculeatum andricum 
var., 890. 

gladstonei, Tetramorium, 895. 

Tetramorium sericeiventre, 895. 
Glamyromyrmex, 27, 667. 

glanduscula, Strumigenys, 920. 
Glareola, 307, 309. 

gleadowi, Ponera, 781. 

globulinodis, Rhoptromyrmex, 908. 

Glyphopone, 15, 23, 31, 647, 651, 766. 

Glyptomyrmex, 543, 669. 
Gnamptogenys, 644. 
gnomula, Solenopsis, 878. 

gouldi, Anthus leucophrys, 310. 

Camponotus, 1043. 
Camponotus egregius, 1043. 

gowdeyi, Acropyga, 943. 
ee 11, 208, 207 (Fig. 53), 

penaditnti 11, 223, 224 (Fig. 
57), 341, 943. 

gracile, Tapinoma, 924, 
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Tetramorium, 895. 

gracilescens, Formica, 942. 

Prenolepis, 942. 
Tapinoma, 942. 

gracilicornis, Acantholepis, 939. 

gracilior, oo smaragdina var., 

gracilis, Chameleon, 297. 
Leptogenys, 1010. 

Leptogenys nitida, 790. 

Myrmicaria, 826. 
Myrmicaria exigua, 149. 

Myrmicaria exigua var., 826. 

Prenolepis, 1038. 
Pseudomyrma, 366, 511, 512. PI. 

XLV, Fig. 4. 

gracillima, Myrmica, 676, 873, 874. 

(Ecophylla smaragdina var., 226, 

229. 
Platythyrea, 10, 59 (Fig. 5), 289, 

759. 

gracillimum, Monomorium, 162, 163, 
874, 875, 1027, 1028. 

Monomorium destructor, 875. 

gracillimus, Lampromyrmex, 676, 875. 

grxteri, Cremastogaster buchneri var., 854. 

Crematogaster buchneri var., 854. 
grahamstownense, Monomorium salo- 

monis, 870. 

grahamstownensis, Monomorium  sala- 

monis delagoense var., 870. 
grallatrix, Pheidole, 1018. 
Gramines, 404. 

Grammatophyllum, 501. 

grandidieri, Anochetus, 791, 1013. 

Camponotus, 979, 981, 982, 1060. 

Camponotus foraminosus, 982, 1050. 

Camponotus foraminosus var., 982, 
1051. 

Leptogenys, 1012. 
Oligomyrmex, 1028. 
Sima, 1014. 
Simopone, 757, 1006. 

Strumigenys, 1034. 
Tetraponera, 1014. 

INDEX 

grandifolia, Vitex, 447. 

grandinode, Tetramorium, 895. 

grandinosus, Cryptocerus, 512. C 

grandior, Camponotus foraminosus per- am 

risii var., 984. = 

Camponotus perrisi jucundus var., 
252, 984. 

Leptogenys nitida, 790. 

grandis, Anthonomus, 347. 

Camponotus foraminosus  perrisii 
var., 983. 

Dinoponera, 388, 389, 570. 
: granosa, Bothroponera, 72, 770. 

Pachycondyla, 770. 
Ponera, 770. 

granti, Horizoceros, 310. 

grassi, Tetramorium, 896, 898. 
grassii, Tetramorium, 896. 

grevei, Cremastogaster, 1025. 
Crematogaster, 1025. 

gribodoi, Dorylus, 732. 
Griffithiana, Macaranga, 516. 

grillii, Centropus, 310. q 
grisea, Sima xthiops var., 760, a 
griseopubens, em a 

(Fig. 52), 922. 
grisoni, Leptothorax, 891. 

Prenolepis, 408, 941. 

grootense, Tetramorium solidum lugubre _ 
var., 905. a 

grossulior, Cremastogaster pauciseta, 850. 
Crematogaster pauciseta, 850. a 

Grumilea, 407, 452, 474. 

guentheri, Holaspis, 296. . 
guerini, Polyrhachis, 702. 

guianensis, Maieta, 518. 
Pourouma, 501. 
Tachia, 520. 

Tococa, 518. 
guifsobalito, Lybius, 310. 4 

guineense, Tetramorium, 11, 191, 192, 

287, 290, 293, 896, 897, 1030. P 
guineensis, Acantholepis capensis var., — 

215, 936. 
Cataulacus, 199 (Fig. 47), 291, 202, 

913. . 
Formica, 896. 

Leptogenys, 789. 
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_ Odontomachus, 10, 57, 99, 100, 101, 
102, 103, 290, 293, 793, 1013. 

Ponera, 795. 
ema Formica, 795. 

_ Odontomachus, 794, 795, 1013. 
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Crematogaster castanea ferruginea 
var., 832. 

hararicus, Cataulacus, 914. 

harmonica, Collyriocichla, 302, 303. 

hartlaubi, Lophonsenn, 312. 

Onychognathus, 310. 

hastatus, Odontomachus, 366 

hastifer, Cacopone, 786 

havilandi, Euponera, 647, 776. 

Leptogenys, 96, 789. 
Megaloponera, 647, 776. 
Megaponera, 776. 

Monomorium, 873. 

Monomorium australe, 873. 
Strumigenys, 918. 

Hedomyrma, 257, 258, 702. 

Hedydipna, 310. 
hegeri, Acromyrmex, 378. 
Helianthus, 282. 

Helicidx, 19. 
Heliothis, 504. 

Helleborus, 542, 560. 

Helopeltis, 347. 
helvola, Mutilla, 733. 

Vespa, 727, 733. 

helvolus, Dorylus, 44, 731, 732. 
Dorylus, 743. 

Hemilecanium, 473. 

Hemioptica, 701. 

Hemiptera, 336, 337, 353, 355, 550. 

hemisi, Tetramorium pusillum var., 
11, 193, 295, 899. 

Hemisus, 44, 51, 193, 288, 295. 

hendecarthrus, Camponotus, 932 
hepburni, Tetramorium, 910. 

Triglyphothrix, 910. 
Heptacondylus, 823, 824, 826. 

herbigradus, Pachnodus, 154, 250. 
herculeana, Formica, 704, 948. 

herculeanus, Camponotus, 341, 342, 391, 
399, 402, 496, 535, 557. 
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herero, Monomorium salamonis, 870, 871. 
Monomorium salomonis, 870. 

herteri, Cataulacus huberi, 914. 
heteroclitus, Calomyrmezx, 1047. 

Camponotus, 1047. 

heterodus, Phrynoponera, 10, 75, 78, 

79, 80, 774. 

Heteromyrmex, 24, 662, 674, 675. 

heterophylla, Myristica, 509. 

Heteroponera, 643. 
hewitti, Aphomomyrmex, 697. 

Discothyrea, 761. 

Oligomyrmex, 882. 

Hexacantherophora, 44. 

Hibiscus, 352. 
hieroglyphicus, Camponotus maculatus, 

955. 
hildebrandi, Camponotus, 1044. 

hildebrandti, Camponotus 1043. 

Monomorium minutum, 1027. 
Sima, 1014. 

Sima grandidieri var., 1014. 
Tetraponera grandidieri var., 1014. 

hildebrandtii, Monomorium, 1027. 

Himantornis, 309. 

Hindsii, Acacia, 512. 
Hiphopelta, 775. 
hippicum, Trypanosoma, 539. 

hirsuta, Acantholepis capensis, 937. 
Dorylus affinis xgyptiacus var., 729. 

Duroia, 529. 
Leea, 354. 

Plagiolepis custodiens var., 932. 
Hirsutella, 400, 567. 

hirsutum, Monomorium bicolor, 869. 

hirsutus, Arctomyrmex, 671. 
Dorylus affinis var., 729. 

Ocymyrmez, 893. 
Ocymyrmex weitzxckeri, 893. 

Ocymyrmex weitzeckeri, 893. 
Hirtella, 510. 
Hirundo, 309. 

hispidissima, Cordia, 522. 

hoffmanni, Centurus, 304. 
Holaspis, 296. 
Holeaspis, 369. 

Holcomyrmex, 161, 162, 676, 875. 
Holcomyrmezx, 1028. 

INDEX 
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Holcoponera, 22, 643, 644. 

holosericeus, Amblycercus, 305. 
homalina, Typhlopone, 743. 

Typlopone, 743. 
homalinus, Cosmaecetes, 743. 

homeri, Cremastogaster, 856. 

Crematogaster, 856. 

Homoptera, 402, 540, 566, 629. 
honorus, Camponotus carbo, 977. 

Camponotus foraminosus, 977. 
hopense, Tetramorium oii var., 

895. 
hoplites, Camponotus, 706. 

Hoplomyrmus, 993, 1000. a 

hori, Tetramorium sericeiventre var., 
901. 

Horizoceros, 310. 

Hormiscium, 379, 400, 401. 

ee ee ee 
ee ‘ae. 
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horridus, Moloch, 296. 

Hosei, Macaranga, 516. 
hospes, Camponotus, 499. 

hospitans, Anthobembix, 509. 
Kibara, 509. 

hospitum, Monomorium, 675. 

hostilis, Atta, 880. 
hottentota, Cremastogaster kneri, 847. 

Crematogaster kneri, 847. 
Ophthalmopone, 768. 

Pachycondyla, 768. ; 
hottentotum, Monomorium minutum, 

864. . 
Houardia, 371. 

hova, Camponotus, 1040. a 
Camponotus maculatus, 1040, 1041, 
Camponotus maculatus radamex wie 4 

Camponotus hova var., 1040. 

Camiposonie maculatus radame : 
var., 1041. 2 - 
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Tearia, 119. 

Ichneumonide, 353. 

Ichnomyrmezx, 1017. 

icterorhynchus, Francolinus, 309. 
ilgi, Bothroponera crassa var., 770. 

Camponotus, 982. 

Crematogaster, 839. 

Pheidole megacephala, 132, 813. 

Pheidole rotundata, 813. 
ilgit, Camponotus, 982. 

Cremastogaster scrutans var., 839. 
Pheidole rotundata impressifrons 

var., 813. 
illota, Sima triangularis, 801. 

Tetraponera triangularis, 801. 

imbellis, Triglyphothrix, 910. 
imbricatum, Polypodium, 497. 

tmerinense, Monomorium, 1027. 
Monomorium minutum, 1027. 

imerinensis, Camponotus dufouri var., 

Leptogenys incisa, 1011. 
Leptogenys incisa var., 1011. . 

Parasyscia, 1005. 
imitator, Camponotus, 707, 1048. 

immaculatus, Camponotus quadrimacu- 
latus var., 1047. 

immaculifrons, Camponotus maculatus 
pictiventris var., 958. 

imparis, Formica, 940. 
Prenolepis, 339. 

imperator, Camponotus ewsar, 244, 962. 

imperialis, Fagrwa, 519. 

importunoides, Camponotus maculatus 

*  liengmei var., 956. 
importunus, Camponotus maculatus, 

955 
Camponotus maculatus sexpunctatus 

var., 955. 
impressa, Acantholepis foreli var., 939. 

Cremastogaster, 836, 837, 838, 841. 
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Crematogaster, 319, 423, 837. 

Crematogaster excisa, 10, 153, 154, 
439, 837. 

impressiceps, Cremastogaster, 839, 840. 
Crematogaster, 10, 164, 439, 492, 

593, 605, 607, 609, 839. 
Pheidole megacephala, 814. 

Pheidole megacephala _punctulata 

var., 814. 
impressifrons, Pheidole megacephala, 

814. 
Pheidole punctatissima, 814. 
Pheidole punctulata, 814. 

Pheidole rotundata, 813, 814. 

Pheidole rotundata var., 814. 
impressus, Dorylus helvolus var., 733. 
improba, Cremastogaster sewelli var., 1023. 

Crematogaster sewellii var., 1023. 

inequalis, Ficus, 371, 501. 
inaudax, Ponera, 781. 

incallida, Prenolepis, 941. 

incerta, Aéromyrma, 882. 
incertus, Oligomyrmezx, 882. 

incisa, Acantholepis capensis, 937. 

Leptogenys, 1010, 1011. 

Ponera, 782. 
incommodus, Camponotus maculatus 

thoracicus var., 960. 

inconspicua, Cremastogaster, 840. 
Crematogaster, 840. 

inconspicuus, A2nictus, 753. 

Ainictus, 752. 
incorrecta, Crematogaster inconspicua, 

840. 

indefinita, Polyrhachis gagates, 996. 

Polyrhachis gagates var., 996. 
indicum, Monomorium, 279. 
indifferens, Ponera punctatissima, 1009. 

indigens, Polyrhachis schistacea schliiteri 
var., 1003. 

Polyrhachis schliiteri var., 1003. 
' Ponera, 1009. 

indivisum, Diacrium, 551. 

indocilis, Solenopsis punctaticeps, 879. 
Solenopsis punctaticeps var., 879. 

inermis, Cremastogaster, 840, 854, 1023. 

Crematogaster, 840. 
Meranoplus, 888. 

INDEX 

Meranoplus nanus, 187, 888. 
inezulz, Tetramorium, 910, 

Triglyphothrix, 910. 

— Cremastogaster ulead 

partes: sjdstedti, 855. 
Crematogaster bulawayensis, 855. 

infelix, Camponotus foraminosus lemma 
var., 980. 

Camponotus olivieri, 980. 

infernalis, Gerrhonotus, 295. 
infimus, Oligomyrmex, 177, 885. 

Pedalgus, 118, 177, 179, 884. 
inflata, Crematogaster, 108, 119, 662. _ 

Sima hysterica var., 1015. 
Sima sahlbergi var., 1015. 

Tetraponera hysterica var., 1015. 
inflatus, Camponotus, 706. 

ingesta, Euponera, 10, 82 (Fig. 14), 
84, 290, 292, 776. 

ingravis, Cremastogasler neuvillei cooperi < 
var., 842. a 

Cromatogneter neuvillei cooperi var., 

inornatus, Caprimulgus, 310. 
inquilina, Pheidole, 816. : 

inscium, Tetramorium subececum var., 
905. 

insidiosa, Cremastogaster castanea, 833, 
Crematogaster castanea, 833. 

insinuata, Leptogenys nitida, 790. 
instabilis, Azteca, 501, 503. 
insularis, Camponotus perrisii var., 980. 

Melissotarsus, 1021. 
Myrmicaria striata, 827. 
Odontomachus hematoda, 102. 

integrifolia, Cola Laurentii form, 416. 
intermedia, Cola Laurentii form, 416. 

ee ae ee een LE Dye , ee ee tee , 
Cremastogaster stadelmanni var., 860. 

Crematogaster stadelmanni var., a 

Leptogenys, 789. 
iG. 
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Janetia, 660. 

Pheidole, 813. 

Manis, 318, 319, 326. 
javanicum, Pterospermum, 354 

javanus, Ectomomyrmex, 774. 
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jonesi, Leptogenys, 1012. kibaliensis, Solenopsis punctaticeps, 
jonesii, Lobopelta, 1012. 10, 164, 879. 
jordanica, Pheidole, 811. Kibara, 509. 

Pheidole megacephala, 811. 

jouberti, Plagiolepis, 931. 

jubata, Myrmecophaga, 317. 

jucundus, Camponotus perrisi, 261 (Fig. 

66), 252, 983. 
jugata, Ponera, 1009. 

Ponera punctatissima, 1009. 

jugurtha, Camponotus maculatus 
solon var., 11, 236, 959. 

julieni, Cremastogaster, 856. 

jullieni, Cremastogaster, 856. 

Crematogaster, 856. 
junodi, Acantholepis capensis, 937. 

Carebara, 171, 172, 883. 
Carebara vidua, 883. 

Cremastogaster censor, 835. 

Crematogaster censor, 835. 

Monomorium salamonis, 871. 

Monomorium salomonis, 871. 
juvenculus, Dorylus, 743, 744. 
Jynx, 298, 304. 

kalahariense, Monomorium destructor, 
874. 

kame, Camponotus mystaceus var., 
988. 

karawajewi, Monomorium destructor 
gracillimum var., 875. 

Monomorium gracillimum var., 875. 
kasaiensis, Cremastogaster, 856. 

Crematogaster, 407, 856. 

Pheidole aurivillii, 807. 
Kassina, 44, 132, 294. 

katanensis, Dorylus atriceps var., 748. 
katangensis, Monotes, 370. 

katone, Anochetus grandidieri var., 791. 
Pheidole sculpturata, 820. 

kelleri, Camponotus, 706, 1044, 1046. 
Cremastogaster, 1022. 

Crematogaster, 1022. 
Tetramorium, 906, 1031. 

Xiphomyrmex, 1031. 
kersteni, Camponotus, 948, 955. 

Camponotus maculatus, 20, 955. 
kerstenii, Camponotus, 955. 

kibarew, Myzolecanium, 509. * 

kiboshanus, Meranoplus nanus nanior 

kirki, Chaleomitra, 308. 
kirkii, Crateropus jardinei, 309, 

kitcheneri, Pheidole, 811. 

kitscheneri, Pheidole, 811. 

kitschneri, Pheidole, 811. 

kivuense, Tetramorium, 907. 

kivuensis, Xiphomyrmex, 907. 

klesii, Rhinomyrmex, 708. 

kloofensis, Cremastogaster calestis var., 
861. 

klugi, Camponotus bedoti var., 989. 
Camponotus reticulatus yerburyi var., 

989. 

kneri, Cremastogaster, 845, 846, 847. 
Crematogaster, 371, 846, 847. 

-kohlbrunneri, Camponotus _ chrysurus, 
972, 

kohli, Allodinarda, 144. 

Anergatides, 132, 879, 880. 
Anomma, 736. 
Cataulacus, 914. 

Cremastogaster, 856. 

Crematogaster, 407, 856. 
Demera, 627. 

Dorylus, 10, 40, 44, 45, 290, 294, 
295, 626, 627, 736. 

Engramma, 202, 203 (Fig. 48), 417, 

418, 423, 475, 597, 922. 
Ocyplanus, 623, 627. 

Pheidole, 131, 290, 294, 811. 
Polyrhachis, 993. 
Prenolepis, 940. 
Santschiella, 928. 

kohliella, Cremastogaster excisa andrei 

7° - 
+ 4 
aa 
ine 

: 

* 

\ . " a ers : 

ee a a, ee ee a ee 

ae a a EE i i 



lave, Monomorium, 875. 

leviceps, Monomorium subopacum aus- 
trale var., 873. 

Rhoptromyrmex opacus var., 909. 
levigata, Myrmica, 812, 813. 

Pheidole, 813. 

levigatum, Tetramorium grassii var., 
896. 

levinodis, Myrmica, 274, 298, 353, 397. 
levior, Myrmicaria, 826 

levipodex, Dorylus Seobsintus var., 746. 
lxvis, Acantholepis, 937. 

Acantholepis capensis, 937. 
Acantholepis simplex, 937. 
Newbouldia, 407. 

levissima, Bothroponera, 73, 770. 
Pachycondyla, 771. 

lamellosa, Platythyrea, 58, 197, 759. 

Ponera, 760. 
laminatus, Camponotus, 706. 

langi, Camponctus, ii, 241, 242 (Fig. 
62), 243, 963. 

Carebara, 10, 172, 173, 883. 

Dorylus kohli var., 10, 45, 736. 
Phyracaces, 10, 54, 55 (Fig. 4), 56 
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larin, Acacia, 374. 
larvatus, Oriolus, 310. 

Lasiophanes, 28, 695. 
Lasius, 28, 297, 298, 299, 301, 337, 338, 

353, 356, 378, 379, 398, 401, 495, 

541, 542, 545, 546, 550, 558, 559, 

563, 570, 576, 580, 582, 609, 
620, 698. 

Lasius, 923, 925, 940, 943, 974. 

latangulus, Camponotus, 709. 

lateralis, Formica, 707, 970. 

lathami, Francolinus, 309. 

laticeps, Cremastogaster emmez var., 1024. 
Crematogaster emme var., 1024. 

Ocymyrmex, 892. 
Pheidole sinaitica, 811. 

Pheidole sinaitica var., 811. 

latifrons, Pachysima, 113 (Map 19), 116, 

118, 119, 120 (Fig. 28), 121 (Fig. 

29), 122 (Fig. 30), 123 (Fig. 31), 

124, 406, 434, 436, 438, 517, 606, 
801. 

Pheidole sinaitica, 811. 

Sima, 801. 

latinoda, Cremastogaster hova var., 1026. 

Crematogaster hova var., 1026. 
latinodis, Dorylus attenuatus, 749. 

Leptothorax, 891, 1029. 
latinodus, Messor barbarus, 803. 

latinotus, Camponotus foraminosus, 981. 

latior, Cuviera, 481, 530. 
latipes, Lasius, 541. 

latiuseula, Cerapachys peringueyi var., 
756. 

Parasyscia peringueyi var., 756. 

Strumigenys maynei var., 920. 

latrans, Eleutherodactylus, 286. 
latreillei, Myrmecina, 402. 

Teltramorium, 1031. 

Xiphomyrmex, 1031. 
latro, Bengalia, 279. 

Cremastogaster gallicola, 838. 

Crematogaster gallicola, 370, 838. 
Lauracem, 509. 

laurenti, Cremastogaster africana, 852. 
Cremastogaster buchneri, 852, 857. 

Crematogaster africana, 157, 467, 

471, 473, 489, 492, 593, 598, 605, 

lene, Monomorium, 863. 

INDEX 

607, 629, 852. 

Engramma, 202, 408, 922. 
Tapinoma, 922. 

laurentii, Crematogaster africana, 852. — 
Laurentii, Caloncoba, 424. 

Cola, 203, 213, 405, 415, 417, 418 
(Fig. 84), 468, 517. Pl. XXVII, 
Fig. 2. 

Drynaria, 498. 

Plectronia, 157, 380, 381, 470, 471, 

472 (Fig. 95), 473, 474, 495, 530, 
598, 600, 601, 602, 607, 608. PI. 
XLI, Figs. 1 and 2. 

laurifolia, Humboldtia, 513, 535, 564. 
lauta, Polyrhachis, 997. 

Lecanium, 341, 516, 599, 630. 
Lecanomyrma, 170, 682. 

Lecanopteris, 406, 498, 583. 

Lecomtei, Macaranga, 411. 

Ledermannii, Cuviera, 482, 530. 

ledieui, Camponotus mayri, 973. 

1041. a 
legitima, Pheidole njasse var., 817. 

Pheidole nyassx, 817. 
Leguminose, 404, 408, 510. 
leimbachi, Monomorium, 863. 
leiorhizon, Polypodium, 497. 

lemma, Camponotus, 980. 
Camponotus foraminosus, 980. 

_ Camponotus olivieri var., 980. 

le moulti, Sima, 798. 
Tetraponera, 798. 

leniochlamys, Cuviera, 483. 

leo, Dorylus, 747. : 

leopoldinum, Monomorium minutum 
var., 864. : 

lepida, Prenolepis, 941. 
Tetraponera mocquerysi var., 10, 

106, 798. 
Lepidoptera, 350. 
Lepisma, 67. 

Leptanilla, 22, 39, 40, 632, 636. 
Leptanillini, 39, 40, 633, 636. 
Leptidz, 277. 

Leptocentrus, 340. 



lineamentum, Theridion, 275. 
linearis, Cataulacus wissmanni, 917. 

lineatum, Theridion, 275. 
lineatus, Bostrychus, 533, 551. 

Ceophlceus, 304. 

lineolata, Cremastogaster, 340, 581. 
Crematogaster, 150, 337, 339, 369, 

495. ‘ 
Linepithema, 27, 688. 

liochnemis, Camponotus maculatus, 958. 

liocnemis, Camponotus maculatus, 958, 
1042. 

Liomyrmex, 25, 663, 683. 

Lioponera, 22, 31, 639, 757. 

lithosperma, Erythrina, 341. 
litigiosa, Pheidole sikorw var., 1020. 

littoralis, Vitex, Pl. XXXI, Fig. 1. 
lividior, Camponotus maculatus var., 

1040. 
livingstonei, Cremastogaster muralti, 850. 

Crematogaster muralti, 850. 
Lloydii, Cordyceps, 387. ‘ 

lobata, Cremastogaster sewelli, 1024. 
Crematogaster sewellei var., 1023. 

Crematogaster sewellii, 1023. 

Urena, 352. 
lobatus, Cataulacus, 914. 

Dorylus, 733. 
Lobopelta, 10, 65, 80, 84, 94, 95, 279, 
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Loganiacex, 519. 

loheri, Medinilla, 519. 

lohieri, Camponotus maculatus var., 957. 
Camponotus maculatus melanocne- 

mis var., 950, 957. 
lomarioides, Polypodium, 497, 498. 

longicauda, Bartramia, 302. 
longicaudata, Manis, 319. 
longiceps, Anochetus parvus var., 792. 

Azteca, 521. 
Dorylus spininodis, 734. 

Leptogenys, 787. 
Tapinoma luridum, 11 209, 924. 

longicorne, Tetramorium, 898. 

longicornis, Formica, 941. 

Prenolepis, 217, 280, 343, 941, 942, 

1038. 
longifiora, Cuviera, 483, 484, 530. 

Randia, 463. 

longinoda, Acantholepis, 939. 
Formica, 945. 

Formica smaragdina var., 947. 
(Ecophylla, 11, 226, 227, 228 (Fig. 

58), 229, 230 (Fig. 59), 231, 310, 

319, 336, 434, 945, 946. Pl. XX, 
Figs. 1 and 2. 

(Ecophylla smaragdina, 945, 946, 947. 
(Ecophylla smaragdina var., 946. 

Platythyrea lamellosa, 58, 197, 760. 
longipenne, Diplomorium, 877. 

longipennis, Macrodipteryx, 310. 

longipes, Camponotus, 963. 
Formica, 931, 933, 963. 

Plagiolepis, 35, 36, 213, 342, 550, 
556, 933, 1036. 

longiruga, Cremastogaster gambiensis var., 
846. 

longiscapa, Cremastogaster impressiceps 
var., 839. 

Crematogaster impressiceps var., 
154, 839. 

longiscapus, Psalidomyrmex, 90, 785. 
longispinosa, Pheidole, 1018. 

longispinus, Cataulacus huberi var., 914. 

longitarsus, Lioponera, 757, 
longituba, Cordia, 495, 522. 
longiventris, Centromyrmex sellaris var., 

762. 

INDEX 

longoi, Tetramorium, 898. 

longula, Sima sahlbergi var., 1016. 
Tetraponera sahlbergi var., 1016. 

Lophoceros, 309, 312. 

Lophomyrmex, 25, 663, 684. — 

Lordomyrma, 25, 663, 674. 

lowgi, Dorylus affinis, 729. 

lowyi, Dorylus affinis, 729. 
lubberti, Messor barbarus, 803. 

lubbocki, Camponotus, 1046, 

lubbockii, Camponotus, 1046, — 
luciz, Cremastogaster, 857. ag 

Crematogaster wellmani var., 857. 

Crematogaster welmani var., 857. ‘i 
lucida, Aéromyrma, 882, - ine 

Pheidole, 1018. x” 

ludovice, Ponera, 1009. 
ludovici, Strumigenys, 1034. _ 
libberti, Messor barbarus, 803. ; 
lugubre, Tapinoma gracile var.,924. 

Tetramorium solidum, 905. 

lugubris, Dorylus fimbriatus var., 747. 
Dorylus fuscipennis var., 747. 

lujez, Bondroitia, 683, 877. 
Cataulacus, 370, 916. 
Cataulacus brevisetosus, 916. 

Cataulacus pygmeus, 199, 916. 

Pleuropterus, 623, 624 (Fig. 101). 
Pleuropterus dohrni, 623. 

Pygostenus, 628. 
Strumigenys, 920. 

Lujx, Clerodendron, 371. 

Randia, 405, 462, 465, 529, 541. 
lujana, Prisons er 

tae» impressiceps i var, 
840. , 

Lunanea, 414. 



378, 400. macrophyscea, Tococa, 518 

209, 924. macrorhiza, Pachycentria, 519 

Macroscelides, 328 
, 798. Macroscelidide, 328. : 

i var., 798. macrosperma, Myrmidone, 518. 
Macrosporium, 378. 
macroura, Cuviera, 484. 

macrourus, Megaquiscalus major, 302. 

Camponotus maculatus hova maculata, Formica, 704, 948, 950. 
1 Randia, 463. 

maculatoides, Camponotus maculatus 
hova var., 1041. 

maculatus, Camponotus, 8, 11, 18, 20, 

233, 234, 235 (Map 39), 290, 291, 

292, 293, 294, 295, 336, 343, 402, 
526, 527, 949, 950-960, 962, 963, 

,- 964, 1039, 1040, 1041, 1042. 
‘Camponotus maculatus brutus Camponotus maculatus, 950. 

Camponotus rubripes, 951. 
Camponotus sylvaticus, 951. 

Camponotus sylvaticus var., 951. 
maculifrons, Sima foveolata, 796. 

Tetraponera bifoveolata, 796. 

aad 188, 664, 677, 3 

Ts cciatech, 889, 890. Prenolepis vividula, 1038. 
 Macromischoides, 16, 18, 26, 32, 187, 188 Unearia africana var., 456. 

. (Map 27), 191, 319, 380, 664, 678, madecassa, Belonopelia darwini var., 1009. 
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var., 1042. 
Crematogaster sordidula var., 1024. 

Euponera darwini var., 1009. 
Pheidole, 1018. 

madecassum, Monomorium, 1027. 
Monomorium minutum, 864, 1027. 

Tetramorium simillimum var., 1030. 

madecassus, Camponotus maculatus 

i |. Tadamoides var., 959, 1042. 
Leptothorax, 1029. 
Technomyrmex, 1035. 

magister, Sceloporus, 296. 
magitze, Cremastogaster, 858. 

Crematogaster, 858. 

magna, Sturnella, 301. 
magnoides, Saltator, 305. 
magrettii, Ainictus, 753. 

£nictus fuscovarius var., 752. 

Meranoplus, 888. 

maguassa, Camponotus, 11, 237, 960. 
mahdii, Cardiocondyla emeryi, 827. 

maidiradicis, Aphis, 337, 546. 

Maieta, 518, 519. 
major, Dryobates, 298. 

Macromischoides aculeatus var., 

889. 
Megaquiscalus, 302 

Melissotarsus, 823. 
Numida ptilorhyncha, 309. 

Plectroctena caffra, 784. 
Plectroctena mandibularis var., 87, 

784... 

Tetramorium aculeatum var., 889. 
majusculus, Cerapachys, 52. 
malacocephala, Acacia, 373. 

malaénsis, Polyrhachis, 702. 

maledicta, Cremastogaster excisa var., 844. 

Crematogaster sjéstedti var., 844. 
maledita, Cremastogaster sjestedti var., 

S44 

malelana, Pheidole minima, 10, 133, 
134, 817. 

maligna, Solenopsis, 878. 
malimbicus, Merops, 311. 

Malimbus, 310. 

malindana, Pheidole liengmei var., 811. 

INDEX 

malinsi, Pheidole, 303, 304. 

malleifera, Randia, 464. 
Malurus, 302. 

Mammals, 314. 

mandibularis, Dorylus, 734. 

Cremastogaster, 855. 
Epitritus, 920. 

Plectroctena, 57, 86, 87, ya, 784. 

Mandonii, Ocotea, 509. 

mangifere, Cryptorhynchus, 346. 
Manica, 660. 
Manid, 318, 320, 327. 
manidis, Camponotus, 319, 990. 

Camponotus simus, 990. 
maniosa, Solenopsis geminata, 583. 
Manis, 102, 145, 146, 214, 252, 265, 318, 

319, 320, 321, 322, 323, 324, 325 
326, 327, 735, 909, =: 990. Pl. 

XXIV, Fig. 2; Pl. XXV, Figs. 
1 and 2. 

manni, Formica, 699. 

Manniella, 710. 

manzer, Camponotus maculatus, 956. 

Marckea, 365. 
margarite, Cremastogaster, 858. 

Crematogaster, 858. 

Margarodes, 549, 550, 553, 578. — 
marginatum, Tetramorium, 1031. 

marginatus, Camponotus, 948. 
Epitritus, 921. 
Xiphomyrmex, 1031. 

marginiventris, Dorylus fimbriatus var., 

747. 

Dorylus fuscipennis var., 747. 

mariew, Anictus, 753. 
mariquensis, Bradornis, 308. 

marius, Camponotus pompeius, 239, 

289, 291, 292, 293, 964. 
marleyi, Cataulacus, 914. 

Simopone, 757. 

Strumigenys havilandi, 918. 
Tetramorium, 910. 

Triglyphothrix, 910. 
marmoratum, Hemisus, 44, 51, 193, 288, 

- 
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mayrianum, Monomorium, 676, 875. 
Mayriella, 26, 663. 

oe hayes Polyrhachis _rufipalpis, 

mazzuchii, Locelina, 378. 
Mecistogaster, 537. 

medianus, Paltothyreus tarsatus var., 
765. 

Saltator magnoides, 305. 
medinz, Monomorium, 869. 
Medinilla, 519. 
mediocre, Monomorium, 863. 

Megalomyrmex, 25, 663, 674. 

megalophyllum, Polypodium, 498. 
Megaloponera, 647, 766, 767, 776. 

Megalurus, 303. 
Megaponera, 15, 18, 20, 23, 31, 56, 57, 63 

(Map 9), 65, 66, 68, 69, 273, 289 
290, 291, 292, 293, 309, 322, 329. 
343, 647, 651, 766, 
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Megaquiscalus, 302. 
meinerti, Camponotus, 975, 976. 

melanarctos, Echinopla, 391. 

melanaria, Euponera, 1008. 
Ponera, 1008, 1009. 

melancholica, Pheidole megacephala, 132, 
290, 294, 814. 

Pheidole punctulata, 814. 

Pheidole punctulata var., 814. 

Melanerpes, 300. 

melanocephala, Formica, 924. 
Micromyrma, 925. 
Myrmica, 925. 

melanocephalum, Tapinoma, 35, 209, 
924, 1034. 

melanocephalus, Lasius, 925. 

melanocnemis, Camponotus maculatus, 

234, 950, 956. 
Camponotus maculatus var., 956. 

melanogaster, Cremastogaster arborea, 840 

Crematogaster, 840. 
Crematogaster arborea, 840. 

melanoptera, Glareola, 309. 
Melanopteryx, 310. 

melanopygia, Chetura, 310. 
melanoticus, Atopomyrmex moc- 

querysi cryptoceroides var., 10, 
182, 183 (Fig. 44), 886 

Melastomacee, 216. 

Melastomatacem, 517, 574, 575. 
melba, Cypselus, 297. 

* Meliaces, 514. 
Melierax, 308. 

Melissotarsini, 631, 656, 661, 823, 1021. 

Melissotarsus, 20, 24, 32, 34, 37, 124, 
631, 661, 823, 1021. 

Melittophagus, 311. 
melliger, Myrmecocystus, 355. 

melligerus, Myrmecocystus, 560. 
Melophorini, 692, 694. 

Melophorus, 28, 167, 211, 694. 
Membracidew, 338, 339, 340, 533, 535, 

536, 548, 608. 
Menadensis, Myrmecodia, 526. 

mendaz, Camponotus foraminosus, 982. 

Camponotus grandidieri, 982. 
meneliki, Cremastogaster, 829, 841. 

Crematogaster, 841. 

INDEX 

Crematogaster proserpina, 841. 

menileki, Cremastogaster, 829, 840, 841. 
Crematogaster, 10, 153, 154, 829, 
840. 

menilekii, Cremastogaster, 840. 
mentita, Pheidole, 817. 

Meranoplini, 124, 125, 658, 668, 886, 
1029. 

Meranoplus, 11, 16, 26, 32, 37, 183, 184 

(Map 26), 291, 303, 304, 574, 664, 

meressei, Tetramorium, 192, 492, 898. 
Merguiensis, Dischidia, 521. 

meridionalis, Messor barbarus, 358. 
Mermis, 239. 

Merops, 310, 311. 

merops, Polyrhachis, 391. 

Merula, 297. 
merula, Merula, 297. 
Mesomyrma, 677. 

Mesopicus, 311. 

Mesoponera, 10, 81, 82, 83, 84, 649, 774, 
775, 1008. 

Mesoxena, 28, 701. 
messalina, Pheidole spinulosa, 821. 

Messor, 19, 20, 24, 32, 125, 274, 301, 335, 
342, 349, 357, 358, 359 (Map 45), — 
360, 361, 362, 363, 535, 557, 568, 
660, 661, 680, 802. Pl. XXVI, 
Fig. 1 

metallica, Rhytidiponera, 302. 

Metapone, 24, 104, 124, 661. 

Metaponini, 104, 124, 655, 661. 

mexicana, Pseudomyrma gracilis var., 
366, 512. Pl. XLV, Fig. 4. . 

mexicanus, Myrmecocystus, 534, 543, 

559, 560, 561, 567, 571. 
micans, Camponotus, 965, 968. 

Cataulacus, 915. 
Cataulacus rugosus, 915. 
Ocymyrmex weitzeckeri wroughtoni 

var., 893. 
Ocymgrmnes weitzeckeri var., 893. 
Ocymyrmex weitzeckeri wroughtoni 

var., 893. 
micipsa, Camponotus, 11, 252, 253 
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mn, Liometopum, 283, 543. 
», 16, 27, 32, 655, 667, 917. 

132, 144, 623, 628, 629 (Fig. 
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Plectroctena, 785. 

minusculus, Camponotus maculatus, 957. 
Xiphomyrmex, 907. 

minuta, Acantholepis capensis var., 938. 

Acantholepis capensis simplex var., 

minutum, Moncmorians; 1l, 162, 676, 
862, 864, 967, 875, 1027. 

minutus, Cryptocerus, 512. 

mirabilis, Camponotus, 709. 
miranda, Cordia, 522. 

misella, Cremastogaster, 841. 
Crematogaster, 841. 

miserabile, Tetramorium, 898. 

miserabilis, Camponotus, maculatus, 11, 

235, 957. 
mistura, Formica, 705. 

Mitara, 162, 676, 875, 876. 
mitis, Camponotus, 500. 

mixta, Azteca alfaroi var., 504. 
Prenolepis, 1039. 

mixtellus, Camponotus maculatus 
radam# var., 1041. 

Camponotus radamzx var., 1041. 
mixto-umbratus, Lasius umbratus var., . 

Tetraponem, 10, 106, 107, 439, 798. 
in ag er i 
modestior, Pheidole capensis, 809. —. 
Re ed Monomorium, 11, 676, 867. 

modestus, Mecistogaster, 537. 
mdbii, Anictus, 754. 
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Meellerius, 376, 378, 669. 

moerens, Technomyrmex, 927. 

moestum, Monomorium, 864. 

mosstus, Dorylus, 43, 734. 
Dorylus affinis var., 734. 

molefaciens, Myrmica, 536, 559. 
Pogonomyrmex barbatus, 295, 296, 

302, 348. 

molesta, Anomma, 739. 
Anomma burmeisteri var., 739. 

Dorylus nigricans, 739. 

Myrmica, 866. 
Solenopsis, 164, 170, 336, 551, 561. 

molestus, Dorylus nigricans var., 345, 

739. 
Dorylus nigricans burmeisteri var., 

21, 48, 739. 
molitor, Batis, 308. 

Moloch, 296. 
moluccanum, Endospermum, 515. 

mombassx, Camponotus, 948 
Camponotus kersteni, 948. 

Monacis, 688. 

Monarcha, 303. 

Monarda, 282. 
Monilia, 378. 

Monimiacee, 509. 
monista, Polyrhachis, 269, 999. 

monoceros, Eutermes, 568. 
Monocombus, 944. 

Monocotyledonex, 499. 
Monomarium, 864, 866, 871, 873, 874, 

925. 
Monomorium, 11, 14, 16, 19, 20, 24, 32, 

37, 161, 162, 279, 290, 342, 343, 
347, 406, 407, 514, 531, 533, 548, 

659, 662, 675, 676, 677, 683, 684, 
686, 713, 862, 1026. 

Monomorium, 828, 1021. 
monophysca, Scaphopetalum, 421. 

Monotes, 370. 

Monotremata, 315. 
montana, Centaurea, 353, 552. 
montanum, Hydnophytum, 380, 528. 

Tetramorium blochmanni, 1030. 

Tetramorium blochmanni var., 1030. 
Tetramorium quadrispinosum, 1030. 

montanus, Dorylus, 750. 

eT eee 
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monticellii, Eutetramorium, 1032. 
Monticola, 309, 310. 

monticola, Cremastogaster, 841. 
Crematogaster, 841. 

Moracex, 501. 

mordax, Pseudomyrma, 506. 
morio, Dorylus moestus var., 734. 

morondaviensis, Sima, 1016. 
Sima sahlbergi, 1016. 

Tetraponera sahlbergi, 1016. 
mosamedense, Tetramorium pusillum, 899. 
moshiana, Camponotus olivieri  var., 

981. 
moshianus, Camponotus foraminosus 

var., 899. 

Tetramorium pusillum var., 899. 
Mucedinacex, 384, 400. 

mucidus, Triglyphothrix, 197, 291, 911. 

Mucor, 399. 

mucronatus, Dorylus savagei, 747. 

Dorylus savagei var., 747. 
Mucuna, 442. 
miilleri, Azteca, 436. 

Melittophagus, 311. 

Xenopus, 266, 289. 
muelleri, Azteca, 502, 503, 504, 572. 

muger, Camponotus maculatus trega-_ 
ordhi var., 960. 

munda, Formisa, 699. 

mundum, Tetramorium sericeiventre 
var., 901. ¢ 

muralti, Aphomomyrmex, 940. 
Cremastogaster, 850. 

Crematogaster, 850 

Tetramorium, 907. 

Xiphomyrmex, 907. 
mus, Tetramorium squaminode do vat., 

905. 
Musca, 539. 
Muscicapa, 308, 310. 

Muscidae, 353. 
Muscivora, 302. 

Muscoidea, 278. 
“ener Cremastogaster tricolor, 

Piven castanea, 833. 
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 Myrmecocystus, 14, 28, 167, 211, 303, 
fa, 304, 330, 355, 534, 543, 559, 560, 

(861, 567, 571, 582, 699. 
_ Myrmecocystus, 944, 945. 
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Myrmecodia, 364, 380, 406, 521, 523, 
524, 525, 526, 527, 528, 532, 533, 
537, 563, 572, 578, 585, 592, 603, 
608, 613, 615, 620, 621. 

myrmecodie, Iridomyrmex, 357, 497, 
525, 526, 527, 528, 541. 

Peecilomyrma senirewe, 525 
Myrmeconauclea, 528, 563 
Myrmecophaga, 317. 

Myrmecophagide, 317, 318 
Myrmecophila, 497. 

myrmecophila, Amoora, 514 
Aphanamixis, 514 

Cordiceps, 388. 

Cordyceps, 62, 387, 388. 
Desmidiospora, 399, 400. 

Hypocrea, 388. 

Myristica, 508. 
Psychotria, 530 

Randia, 463. 
Torrubia, 388. 

myrmecophilum, Campylothecium, 388. 
Cladosporium, 379 

Hormiscium, 400. 

myrmecophyla, Randia, 405, 462, 463, 
465, 466 (Fig. 93), 495, 529. 

myrmecophyta, Uncaria africana var., 

Myrmentoma, 970, 971. 

Myrmepomis, 705, 986, 1044, 1051, 1052, 
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1053. 
Myrmepomis, 707. 

Myrmeurynota, 710. 

Myrmbhopla, 18, 257, 258, 701. 
Myrmica, 24, 274, 275, 298, 299, 301, 

337, 353, 356, 397, 398, 505, 536, 
555, 559, 577, 620, 660, 662, 676, 
684. 

Myrmica, 802, 806, 811, 812, 813, 827, 

849, 850, 862, 864, 866, 871, 873, 

874, 877, 879, 880, 887, 890, 893, 

896, 903, 904, 923, 925, 945. 
Myrmicaria, 10, 16, 18, 20, 24, 32, 34, 67, 

94, 141, 142 (Map 21), 189, 290, 
291, 293, 319, 323, 341, 661, 823. 

myrmicarie, Allodinarda, 144. 
Ponera, 782. 

Myrmicariini, 656, 661, 823. 

myrmicide, Isaria, 393 (Fig. 79), 394. 

Myrmicine, 8, 16, 29, 34, 103, 104, 105, 
119, 124, 125, 127, 151, 289, 338, 
381, 495, 632, 655, 802, 1016. 

Myrmicini, 124, 655, 660, 802. 

Myrmicocrypta, 27, 376, 658, 669. 

Myrmidone, 518. 

Myrmisolepis, 704, 971, 972, 973, 1049. 

Myrmobrachys, 709, 1048, 1049, 1050, 
1051, 1052, 1053. 

Myrmocamelus, 1045, 1046, 1054. 

Myrmocamelus, 706. 

Myrmocladeecus, 709. 

Myrmeecia, 438. 

myrmeecia, Epitaberna, 114, 406, 425, 
442, 520. 

Myrmogigas, 704, 962, 964. 
Myrmogonia, 706. 
Myrmolophus, 705. 

Myrmomalis, 710. 

Myrmonesites, 35, 233, 706, 1047. 
Myrmopelta, 704, 971, 975, 992. 

Myrmophyma, 706, 989. 
Myrmopiromis, 18, 35, 233, 234, 707, 

985, 1061. 
Myrmoplatypus, 704. 
Myrmoplatys, 705. 
Myrmopomis, 985. 

Myrmopsamma, 18, 233, 708, 988. 
Myrmopytia, 35, 233, 707, 1048. 

INDEX 

Myrmorhachis, 35, 233, 254, 707, 987. 
Myrmorhachis, 709. 

Myrmosaga, 35, 233, 706, 990, 991, 1044, 
Myrmosaulus, 35, 233, 705, 1044. 
Myrmosericus, 11, 18, 35, 233, 245, 246, 

247, 704, 965, 978, 1044. 

Myrmosphincta, 708, 973, 991, 1048, 

1054. 
Myrmosphincta, 705, 972, 1044, 
Myrmostenus, 709. 

Myrmotarsus, 705. 

Myrmotemnus, 988, 989, 990. 
Myrmotemnus, 708. 

Myrmoteras, 27, 211, 694. 
Myrmoteratini, 692, 694. 

Myrmothrinax, 257, 258, 702. 
Myrmothrix, 233, 234, 367, 390, 391, 

704, 705, 963. 
Myrmotrema, 8, 11, 18, 35, 233 (Map 

38), 249, 250, 251, 252, 253, (707, 
709, 976, 1050. 

Myrmoturba, 8, 11, 18, 35, 233, 234, 235, 
236, 237, 704, 706, 708, 709, 948, 
963, 964, 977, 986, 987, 989, 1039. 

Myrmoxenus, 26, 664, 678. 

mystaceus, Camponotus, 708, 988. 

mysticum, Mystrium, 758, 1006. 

Mystrium, 22, 31, —— 640, 641, 758, 
1006. 

Myzantha, 302, 303. 

Myzolecanium, 509. 

Myzomela, 303. 

nagasau, Iridomyrmex, 525. 

nainei, Cataulacus mocquerysi var., 916. 

nana, Aéromyrma, 882. 

Formica, 925. 
Leptanilla, 40. 

Pediopsis, 433. 
nanior, Meranoplus nanus, 187, 888, 

nanus, Meranoplus, 11, 184, 187, 291, 

888. 
Oligomyrmez, 882. 

nasica, Bothroponera, 771. 
Pachycondyla, 771. 

nasicus, Camponotus, 1054. 

nassonowi, Xiphomyrmex, 1031. 
nassonowii, Tetramorium, 1031. 



na, 799, 800. 
nes, 170, 176. PI. XV. 

111, 112, 375, 798. 
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Lasius niger var., 398. 
Neoponera, 15, 23, 287, 501, 648, 652. 

Neotis, 309. 

n’gasiyana, Prenolepis bourbonica, 1037. 

niapuana, Pheidole, 10, 136 (Fig. 34), 
817. 

niasse, Monticola angolensis, 309. 
Nidularium, 365. 

nietneri, Pheidole, 142. 

Lasius, 297, 298, 209, 337, 353, 398, 
495, 545, 546, 563, 576, 698. 

nigrescens, Cuviera, 481, 485. 
Vangueria, 485. 

nigricans, Anomma, 625, 740, 741, 742. 
Dorylus, 21, 40, 44, 46, 47, 48, 279, 

289, 290, 292, 293, 312, 345, 624, 

626, 627, 628, 735, 787, 738, 739, 
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740, 741. Pl. V, Figs. 1 and 2; nitidus, Crematogaster, 828, 
Pi. VI, Fig. 1. niveosetosus, Camponotus, 986, 987, 

nigriceps, Camponotus, 302. 1052. 
Cremastogaster, 842. Camponotus, 978. 

Crematogaster, 374, 842, nivosa, Campethera, 311. 

Zodarion, 274. njasse, Pheidole, 817. 

Zodarium, 273. nkomoana, Pheidole megacephala, ha 
nigrifumosa, Synallaxis pudica, 305. 815. 

nigripes, Bdeogale, 328. Pl. XXV, Fig.3. nkomoénsis, Phyracaces, 757. 

nigriseta, Polyrhachis, 260, 1002. Polyrhachis militaris cupreopubes- 
Polyrhachis schistacea, 1002. cens var., 261, 292, 999. 

nigrita, Hirundo, 309. noctivagus, Acnictus bottegoi, 751. 
Polyrhachis, 267, 292, 999. nodifer, Atopomyrmex, 886. 

nigritana, Barteria, 424, 425, 426, 427, nodifera, Atopula, 678, 886. 
429, 430, 517. Myrmelachista, 512. . 

nigritarsis, Dorylus, 737. Prenolepis, 941, 1037, 1039. 
nigritiana, Barteria, 429, 430. nodosa, Cordia, 521, 522. _ 

nigriventre, Tetramorium blochmanni var., nolitangere, Triplaris, 507. ur 

901. nosibeensis, Cremastogaster hova, 1026. 
Tetramorium sericeiventre var., 901. Crematogaster hova, 1026. 

nigriventris, Acantholepis, 939. nosidambo, Oligomyrmex, 1028. 

, Crematogaster rugosa var., 848. nosindambo, Aéromyrma, 165, 167, 168, 
Technomyrmex, 210, 927. 882, 1028. 

nigrocincta, Pseudomyrma, 512. nossibeénsis, Camponotus, 1052. 
nigrolineatus, Gerrhosaurus flavigularis, Cremastogaster, 1026. 

297. nossibensis, Camponotus, 1052. 
nigronitens, Cremastogaster, 842. notata, Bleda, 312. 

Crematogaster, 842. Uma, 296. 
nigropilosa, Pseudomyrma, 512. Nothosphinctus, 52, 639. 
nigrum, Eciton, 105, 795. Notomyrmex, 162, 676. 

Tapinoma, 926. Notoncus, 28, 694, 
Tetramorium pauper, 898. Notostigma, 28, 703. 

Nilaus, 309. notulum, Monomorium setuliferum var., 
nilotica, Plagiolepis brunni, 929. 872. 

Plagiolepis brunni var., 929. noveboracensis, Camponotus herculeanus 
nitens, Malimbus, 310. pennsylvanicus var., 391, 399. 

Psalidoprocne, 309. Vernonia, 576. 
nitida, Leptogenys, 789. novogranadensis, Camponotus, 708. 

Lobopelta, 789. Novomessor, 24, 125, 360, 661, 680. 

Myrmicaria, 826. nuchalis, Galachrysia, 309. 

Ponera, 789. nuda, Cardiocondyla, 1021. 

nitidiventre, Monomorium bicolor, 869. nudus, Leptothoraz, 1021. 
nitidiventris, Formica pallidefulva, 284. Numida, 309. 

Meranoplus simoni, 888. nummularia, Dischidia, 357. 

Monomorium bicolor var., 869. nummulitica, Calyptomyrmex, 887. 

nitidulus, Ocymyrmezx, 892. nuptiale, Monomorium oscaris var., 865. 

Ocymyrmex robecchii, 992. nuptialis, Plagiolepis, 213, 214, 933. 
Ocymyrmex robecchii var., 892. nuttallii, Dryobates, 300. 



ey 49, 50 (Fig. 2), 746. 
obscuriventris, Formica truncicola, 339, 
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Camponotus carbo var., 977. 

Cremastogaster meneliki, 841. 
Cremastogaster menileki, 840, 841. 

Crematogaster meneliki, 840. 

Crematogaster menileki, 153, 840. 

Myrmicaria eumenoides, 824. 

Platythyrea, 760. 
Pogonomyrmex, 348, 540, 568. 
Xiphomyrmex, 11, 194, 907. 

occipitalis, Pheidole, 817. 

Rana, 48, 62, 64, 74, 102, 143, 235, 
236, 243, 245, 255, 288, 293. 

ocellata, Dichthadia, 747. 
ocellatum, Monomorium salomonis, 871. 

Ochetomyrmicini, 657, 664, 912. 

ochraceiventris, Cremastogaster, 842. 
Crematogaster, 842. 

Ochromyia, 278, 279, 281. 

Ocodoma, 880. 

Ocotea, 509. 
ocreatus, Camponotus, 704. 
Octella, 170, 687. 

oculatum, Tetramorium, 898. 

Ocymyrmex, 16, 19 (Map 3), 26, 32, 664, 
891. 

Ocymyrmicini, 658, 664, 891. 
Ocyplanus, 623, 627. 
odiosa, Sima prelli var., 800. 

Tetraponera prelli var., 439, 800. 
Odontomachini, 56, 636, 653, 790, 1012. 
Odontomachus, 10, 14, 20, 24, 31, 34, 

37, 57, 99, 100 (Map 17), 290, 

291, 292, 293, 294, 366, 367, 

Odontopelta, 94, 653. 
Odontoponera, 15, 23, 646, 652, 780. 
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odoratissimum, Sclerolobium, 513. 
(Ecodoma, 535, 559, 569, 576, 806, 880. 

(Ecophthora, 806, 812, 813, 866. 

(Ecophylla, 11, 18, 20, 28, 33, 34, 190, 
211, 224, 225, 226 (Map 37), 234, 

257, 260, 303, 304, 310, 319, 329, 
336, 341, 346, 434, 536, 541, 550, 

580, 700, 945. 

(Ecophyllini, 693, 700, 945. 

(Edicnemus, 307. 
cedicnemus, CEdicnemus, 307. 

Ogmocerus, 144. 
okiavoénse, Engramma zimmeri, 202, 

923. 
Oligomyrmex, 14, 15 (Map 1), 16, 20, 

25, 32, 37, 168, 169, 170, 176, 177, 

663, 686, 687, 881, 1028. 

Oligomyrmez, 880, 882, 883, 885. 

olitrix, Azteca, 365, 521. 

olivieri, Camponotus, 252, 253, 977, 980, 
981, 982, 1050. 

Camponotus foraminosus, 982, 983. 

ominosa, Myrmica, 874. 
ominosum, Monomorium, 874. 

Omioides, 554. 

omniparens, Cremastogaster bruneipennis, 

830. 
* Cremastogaster brunneipennis, 830. 

Crematogaster brunneipennis, 152, 

830. 
Oncidium, 365. 
Oniscus, 95. 
Onychognathus, 310. 
Onychomyrmex, 23, 65, 652. 

Onychomyrmicini, 638, 652. 

Oocerma, 52, 53, 639. 
opaca, Dorylus emeryi var., 735. 

opaciceps, Cremastogaster, 842. 

Crematogaster, 842. 
opacior, Monomorium salamonis var., 

871. 

opacithorax, Eciton, 626. 
opacius, Monomorium salomonis junodi 

var., 871. 

opaciventris, Anochetus, 10, 98, 290, 

292, 791. 
Myrmicaria, 825. 

Myrmicaria eumenoides, 143, 145, 

INDEX 

146, 290, 291, 293, 341, 824, 826. 
Pl. VIII, Figs. 1 and 2. 

Myrmicaria eumenoides var., 825. 
Plagiolepis, 934. 

opacum, Monomorium, 864. 

opacus, Camponotus quadrimaculatus 
var., 1047. 

Dorylus, 40, 735. 
Dorylus emeryi, 43, 290, 319, 735. 
Rhoptromyrmex, 195, 319, 908. 
Sericomyrmex, 579. 

Tetraponera, 107 (Fig. 22), 439, 
800. 

ophthalmicum, Monomorium, 864. 
Ophthalmopone, 15, 23, 31, 197, 638, 

647, 651, 768. ‘ 

Opisthopsis, 28, 700. 
oraclum, Cremastogaster gallicola var., 

854. 
Crematogaster gallicola var., 370. 

oraniensis, Dorylus, 744. 
Typhlopona, 743. 

Typhlopone, 728, 743. 
Typlopone, 743. 

orba, Ponera, 782. 
orbiceps, Xiphomyrmex, 908. 

orbuloides, Solenopsis, 878. 

Orchidacexw, 404, 500. 
Orectognathus, 27, 666. 

Oreomyrma, 660. 
orientale, Monomorium, 876. 

Tetramorium bessonii var., 1031. 

orientalis, Batis, 308. 
Cataulacus pullus var., 915. 

Dorylus, 40, 336, 550, 748. 
Xiphomyrmex bessoni var., 1031. 

orinobates, Camponotus, 990. 

orinodromus, Camponotus, 992. 

Oriolus, 310. ° 
orites, Camponotus, 992. 

ornata, Polyrhachis, 702. 
ornatissima, Rana, 131, 132, 140, 288, 

294. 
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“Onygyne, 35, 126, 151, 662, 858, 859, 

- Oxyopomyrmex, 24, 125, 360, 659, 661, 

 -Pachnodus, 154, 290. 
__- Pachycentria, 517, 619. 
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Pachycephala, 302, 303. 

Pachycondyla, 15, 23, 71, 81, 287, 295, 

387, 393, 394, 648, 652. ; 
Pachycondyla, 758, 763, 764, 768, 769, 

771, 773, 774, 775, 776, 777, 778, 
779, 1007, 1008. 

Pachysima, 16, 18, 24, 32, 105, 107, 108, 
111, 112, 113 (Map 19), 119, 180, 

406, 425, 434, 435, 436, 437, 438, 
441, 442, 450, 491, 517, 599, 605, 

606, 608, 609, 616, 618, 629, 630, 

654, 801. Pl. XXVIII, Fig. 2; Pl. 
ph sn l and 3; Pl. XLV, 

Pedalgus, 10, 16, 25, 32, 34, 118, 119, 
170, 177, 180, 663, 687, 884. 

Paltothyreus, 15, 18, 20, 23, 31, 57, 60, 
61 (Map 8), 64, 66, 290, 291, 292, 
293, 343, 387, 388, 389, 647, 652, 
763. 2 
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Pan, 328. 
paniculata, Symmeria, 508. 

Papaya, Carica, 357. 

Papilio, 65. 

Papyrus, 154, 155. 
parabiotica, Crematogaster limata, 367. 

Paracletus, 566 
Paracolobopsis, 709. 
Paracrema, 151, 662. 

Paracryptocerus, 665. 

paradoxa, Colobopsis, 709. 

Polyrhachis, 987. 
paradoxus, Camponotus, 987. 

Camponotus, 987. 

paraénsis, Ficus, 365. 
Paraformica, 698, 699. 

Paraholcomyrmez, 873. 

parallelus, Cataulacus, 915. 

Paranomopone, 15, 22, 637, 642, 644. 

Paraphacota, 25, 663, 681. 

Parapheidole, 24, 33, 34, 37, 661, 670, 
1021. 

Paraponera, 15, 22, 170, 287, 632, 641. 
Paraponerini, 637, 641. 

parapsidalis, Dorylus affinis var., 729. 
parasitus, Milvus egyptius, 310. 

Parasyscia, 51, 52, 53, 639. 
Parasyscia, 756, 1005. 
Paratopula, 25, 663, 678. 
Paratrechina, 940, 942. 

Parectatomma, 643. 

Parholeomyrmex, 161, 162, 163, 676, 

677, 873, 1027. 
Parietales, 601, 616. 

parimensis, Coccoloba, 508. 
Parmoptila, 310. 

parva, Leptogenys, 790. 

parvidens, Messor denticornis var., 806. 

parvinode, Monomorium salomonis var., 
870. 

parvus, Anochetus, 791. 
Tachornis, 310. 

pasithea, Crematogaster werneri var., 
845. 

Passifloree, 553. 

patagonicus, Brachymyrmex, 1036. 
patelliferum, Polypodium, 498. 

paternum, Monomorium oscaris spring- 

INDEX 

pattensis, Camponotus somalicus var., 
961. 

Camponotus somalinus var., 961. — 
pauciflora, Vangueria, 485. 

paucipilosum, Monomorium  albo- 
pilosum, 868. 

paucipubens, Camponotus vues 
cinctellus var,, 969. 

Camponotus rufoglauens Goviniarel- 
natus var., 969. 

Paussus, 374, 580, 623, 624. 

pavesii, Leptogenys, 787. 
pax, Camponotus olivieri etc esi 

983. 

pectenoides, Dischidia, 520. 

pectita, Camponotus rufoglaucus cue 
tellus var., 969. 

pectitus, Camponotus Waar ce» ves- 
titus var., 969. 

pectoralis, Corsini 309. 

Pachycephala, 302, 303. 

Pedetes, 792. 
Pediopsis, 533. 
pellucida, Myrmica, 925. 

pellucidus, Anochetus, 792. 

Pelodera, 436, 620. 

peltata, Cecropia, 504, 500, 545, 620, 
Cecropia, 502. 

peltatus, Cryptocerus, 512. 

see“ Tetramorium humblotii var., 

Prnesidiesd io: humbloti var., 907. 

Penicillium, 399. 

-pennsylvanicus, Camponotus, 287, 329, 

339, 399. 
Camponotus herculeanus, 391, 399. — 

pensitata, Cremastogaster excisa andrei 
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petulca, Aéromyrma, 10, 166, 167 

(Fig. 4), 168, 882. 
peuhi, Bengalia, 280. 
peutli, Tetramorium guineense, 192, 897. 

Phasmomyrmes, 17, 28, 33, 286, 701, 

Pheidole, 10, 14, 16, 19, 20, 24, 32, 34, 

35, 36, 37, 125, 126, 127 (Map 20), 
142, 167, 280, 287, 290, 291, 292, 

, 304, 319, 340, 342, 

98, 
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Phoradendron, 496. 
Phrynobatrachus, 266, 288, 293. 
Phrynoponera, 9, 10, 15, 18, 23, 31, 71, 

75, 76 (Map 11), 290, 291, 292, 
648, 651, 773. 

Phrynosoma, 295, 296. 

Phycascomycetes, 395. 

Phycomycetem, 545. 
Phycomycetes, 385. 
phyllanthus, Phyllocactus, 365. 

Phyllocactus, 365. 

Phyllodinarda, 628. 
Phyracaces, 10, 11, 14, 22, 31, 37, 51, 

52, 63, 54 (Map 6), 56, 639, 756, 

Physatta, 823, 824. 

physcinodes, Cuviera, 486. 
Physcophyllum, 419. 
physinodes, Cuviera, 482, 484, 486, 530. 

Physoclada, 522. 
Physocrema, 108, 151, 662. 
physophora, Hirtella, 510. 

Remijia, 529. 

physophylla, Randia, 157, 461, 462, 

464, 467, 468 (Fig. 94), 530 
Phytophthires, 555. 
picardi, Bothroponera, 72, 771. 

Ocymyrmex, 892. 
Pachycondyla, 771. 

picata, Pheidole, 818, 1019. 

Pheidole megacephala, 1019. 

Pheidole megacephala var., 1019. 
Pheidole punctulata, 1020. 
Pheidole punctulata var., 818. 

picea, Formica, 534. 
Formica fusca, 534. 

Picide, 299, 300. 
Picoides, 300. 

picta, Pseudomyrma, 514. 

pictipes, Camponotus, 1046. 
Plagiolepis, 931. 

pictiventris, Camponotus maculatus, 
958. 

picturatus, Lygodactylus, 296. 

picumna, Climacteris, 302. 
Picus, 297, 298, 299. 

pileata, Saxicola, 309. 

pileatus, Phiceotomus, 300. 

Oe ee 

INDEX 

pilipes, Melissotarsus emeryi var., 20, 
823 

Plagiolepis custodiens var., 932. 
Technomyrmex, 927. 

pilosa, Acantholepis rubrovaria, 939. 
pilosus, Cataulacus, 490, 915. 

Cryptocerus, 512. 
pipiens, Rana, 287. 

piroske, Leptogenys, 790. 
Vollenhovia, 1026. . 

pithyophilum, Hormiscium, 379, 401. 
Pithys, 306. 
pittieri, Azteca, 521. 

placens, Myiopagis, 305. 
Plagiolepidini, 693, 695, 928, 1035. 

Plagiolepis, 14, 18, 20, 28, 33, 34, 35, 36, 
37, 167, 211, 212 (Maps 34 and 35), 
213, 215, 280, 290, 291, 292,319, 
342, 355, 406, 418, 442, 550, pats 
696, 928, 1035. 

plagiophylla, Cuviera, 487. 

planatus, Camponotus, 512. 
planiceps, Dorylus, 728. 

planifolia, Tococa, 611. 

planifrons, Dorylus, 733 

Planimyrma, 680. 

Plastophora, 132. 

platonis, Tetramorium sericeiventre con- 
tinentis var., 902. 

platura, Hedydipna, 310. 
platycephala, Pheidole, 819. 

Pheidole, schoutedeni var., 819. 
Platycerium, 365, 367. 
platygnatha, Cremastogaster, 855. 

Formica, 855. 

Platymiscium, 514. 
Platypus, 576. 
platyrhinos, Phrynosoma, 296. 

Platythyrea, 10, 11, 14, 22, 31, 37, 57, 58 
(Map 7), 197, 289, 641, 758, 1007. 

Platythyreini, 638, 641, 758, 1007. 
plebeia, Polyrhachis schistacea schliiteri 

var., 1004. 

Polyrhachis schluteri var., 1004. 
Plectroctena, 15, 23, 31, 57, 85, 86 (Map 

13), 87, 90, 290, 292, 293, 650, 
652, 783. 

Plectroctena, 785. 



tron > 150, 199, i ro 381, ne 

Tiitiaehes, 312, 313, 314. 

gil — 509. 

_— polycarpum, Canthium, 470. 

____ polycereus, Bufo, 48, 62, 64, 73, 74, 77, 

INDEX 

78, 83, 84, 88, 90, 94, 96, 99, 100, 
102, 129, 132, 156, 197, 199, 205, 
214, 219, 222, 235, 236, 239, 248 
261, 267, 288, 291. 

polydactyla, Chloris, 360. 

Polypodium, ‘406, “497, 498, 526, 573, 
583. 

polyptychus, Eleutherodactylus, 287. 

Polyrachis, 994, 996, 997, 1000, 1003. 
polyrhachioides, Camponotus, 264, 290, 

707, 987. 
Polyrhachis, 11, 14, 18, 20, 28, 33, 34, 

36, 65, 190, 211, 256, 257 (Map 
44), 258, 289, 290, 291, 292, 293, 
302, 303, 319, 371, 391, 555, 580, 
701, 702, 703, 709, 713, 992, 1055. 

pompeius, Camponotus, 11, 239, 240, 

289, 291, 292, 293, 964. 
Camponotus maculatus, 964. 

Camponotus rubripes, 964. 

Ponera, 14, 23, 31, 37, 287, 650, 652, 780, 

1009. 
Ponera, 758, 760, 761, 762, 763, 764, 766, 

767, 769, 771, 772, 773, 774, 775, 
776, 777, 778, 779, 784, 786, 787, 
788, 789, 792, 795, 1007, 1008, 



1118 

Pachycondyla pachyderma var., 771. 

Potentilla, 560. 
Pouchetia, 461. 
poultoni, Camponotus acvapimensis var., 

949. 
Camponotus acwapimensis var., 949. 

Camponotus akwapimensis var., 340, 

949. 
Pourouma, 501. 

poweri, Dorylus fimbriatus var., 746. 

Pheidole spinulosa messalina var., 

821. 
Pseudosphincta, 762. 
Tetramorium simillimum var., 904. 

predator, Eciton, 306. 

prepectoralis, Neocossyphus poensis, 
313, 314. 

pratensis, Formica, 298, 299. 
Pratincola, 308. 

prelli, Cremastogaster nigriceps, 842. 

Crematogaster nigriceps, 374, 842. 

Pheidole, 818. 

Sima, 800. 
Tetraponera, 439, 800. 

Prenolepidini, 692, 697, 940, 1037. 

Prenolepis, 14, 18, 28, 33, 34, 35, 37, 167, 
211, 216, 217, 280, 301, 339, 343, 

347, 397, 406, 408, 697, 940, 1037. 
Prenolepis, 928. 

princeps, Cataulacus, 198, 913. 
Prionogenys, 24, 652. 

Prionopelta, 22, 637, 642, 644. 

Pristomvrmex, 25, 663, 682. 

Pristomyrmez, 806. 

Pristomyrmecia, 640. 
Proatta, 27, 376, 657, 668. 
Proattini, 125, 658, 668. 

Probolomyrmex, 15, 23, 31, 638, 645, 
761. 

probus, Messor barbarus capensis var., 
805. 

Messor capensis var., 805. 
Proceratiini, 638, 644, 761. 
Proceratium, 23, 645. 

Proceratium, 761. 

procerus, Psalidomyrmex, 90, 91 (Fig. 
17), 92, 93, 290, 292, 293, 785. 

Procryptocerus, 26, 665. 

INDEX 

Prodicroaspis, 26, 664. 

Prodiscothyrea, 23, 637, 645. 
Prodoryline, 51. 
Proformica, 699. 

Prolasius, 28, 695. 
proliferans, Cordiceps, 389. 

Cordyceps, 389. 

Promeranoplus, 26, 663. 

Promyopias, 649, 779. 
Promyrma, 683. 

Promyrmecia, 640. 

pronotalis, Cremastogaster, 848. 
Crematogaster, 156, 848. 

proserpina, Crematogaster menileki, 
10, 164, 841. 

prosse, Monomorium amblyops, 873. 
Protea, 147. Pl. TX, Figs. 1 and 2. 
Proteles, 328. 

Protholcomyrmex, 11, 162. 
providens, Atta, 806. ; 

Pheidole, 360. . 

pruinosa, Leptogenys, 786. 
pruinosus, Trachymyrmex, 548. 
prunicola, Lasius, 580. 

pruriens, Mucuna, 442. 

Psalidomyrmex, 9, 10, 15, 18, 23, 31, 
89 (Map 14), 90, 290, 292, 293, 
650, 652, 785. 

Psalidoprocne, 309. 

Psammomyrma, 689. 

pseudxgyptiaca, Aphenogaster, 805. 
pseudwegyptiacus, Messor capensis, 805. __ 
Pseudaphomomyrmex, 28, 695. ‘y 
Pseudo-acacia, Robinia, 340. 

pseudo-xgyptiaca, Aphenogaster barbarus 
a capensis var., 805. . 

Messor barbarus capensis var., 805. 

Pseudoatta, 27, 658, 668. 

Pseudococcus, 224, 341, 436, 496, 595, 
599, 600, 629, 630. 

Pseudocolobopsis, 709. 
pseudofistula, Acacia, 373. 

Pseudolasius, 11, 28, 33, 34, 218 (Map 
36), 291, 292, 293, 341, 698, 943. 



rma, 24, 103, 104, 105, 106, 
6, 366, 401, 437, 505, 506, 507, 

512, 513, 514, 521, 522, 543, 
0, 632, 654. Pl. XLV, Fig. 4. 

yrma, 797, 799, 1015. 
, 16, 29, 108, 104, 124, 

, 408, 604, 608, 632, 653, 795, 

nini, 105, 653, 795, 1014. 
23, 31, 646, 649, 651, 779. 
778, 779, 795. 

15, 23, 31, 645, 762. 

469, 474, 630. 
, 338, 566, 608. 
phyta, 497. 

dibs, 611. 
num 354. 

Numida, 309. 
ysea, Tachigalia, 514. 

s, Pheidole foreli var. 810. 
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pullata, Pheidole mentita var., 817. 

pulliceps, Dorylus affinis var., 729. 
pullulum, Monomorium salomonis var., 

870. 

pullus, Cataulacus, 915. 

pulsi, Dorylus emeryi var., 735. 

pultoni, Camponotus acwapimensis var., 
949. 

pulvinatus, Camponotus reir 958. 

Platythyrea, 11, 58, 759. 

Platythyrea cribrinodis var., 11, 659. 
Typhlopone, 733. 

Typlopone, 733. 
punctaticeps, Anochetus, 99, 792. 

Solenopsis, 10, 163, 164, 165, 878. 
punctatissima, Pheidole, 814, 816. 

Ponera, 782, 1009. 

, Pheidole, 319, 's14, ‘815, 816, 
818, 1019, 1020. 

Pheidole megacephala, 132, 340, 814, 
815, 1019. 

Pheidole megacephala var., 815, 1019. 
punctulatus, Camponotus, 708. 
punctum, Plagiolepis pygmea var., 930. 

Pheidole mepacephala, 813, 1018, 

1019. 

pusillum, Tetramorium, 11, 193, 295, 
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putatus, Calomyrmez, 1048. 
Camponotus, 707, 1047, 1048. 

Pycnonotide, 313. 

Pycnonotus, 310. 
pyenophylla, Vitex, 445. 
pygmxa, Formica, 928, 930. 

Plagiolepis, 213, 929, 1036. 

Tapinoma, 930. 

pygmxum, Tapinoma, 930. 

Tetramorium, 899. 

pygmeeus, Cataulacus, 199, 915. 

Pygostenus, 44, 628. 

pylades, Solenopsis, 879. 

Pyramica, 917. 
pyramicus, Dorymyrmex, 285, 573. 

Pyrenomycetex, 545. 
Pyrenomycetes, 395, 571. 

Pyrenomycetinex, 378. 
Pyromelana, 310. 

Pythiacee, 385. 

quadrangula, Vitex, 446. 

quadratus, Cryptocerus, 512. 
Dorylus gerstiickeri, 736. 

quadrialata, Microphysca, 518. 

quadriceps, Camponotus, 515. 
quadridentatum, Tetramorium, 899. 

quadrimaculatus, Camponotus, 706, 

1044, 1046, 1054. 

quadripunctatus, Dolichoderus, 298. 
quadrisectus, Camponotus, 525. 

quadrispinosum, Tetramorium, 
1030. 

querens, Tetramorium setigerum, 193, 
902. Pl. XVIII, Figs. 1 and 2. 

quercifolia, Drynaria, 498. 

Quercus, 496. 

quinque-dentatus, Camponotus nasutus 
var., 990. 

quinquenotatus, Brachymerus, 283. 

Tracheloides, 283. 
quinquesignatus, Crabro, 283. 
quinquevittata, Hyla, 287. 
quisquilia, Cremastogaster castanea rujoni- 

gra var., 834. 
Crematogaster castanea rufonigra 

var., 834. 

radamz, Camponotus, 1041. 

INDEX 

Camponotus maculatus, 1040, 1041, 
1042. 

Meranoplus, 1029. 

radamoides, Camponotus maculatus, 958, 
1042. . 

Camponotus maculatus var., 1042. 
Camponotus maculatus radamzx var., 

1042. 

raddoni, Mabuya, 297. 

radove, Camponotus, 1052, 1053. 

radove-darwini, Camponotus radove 

ragusai, Ponera, 782, 1010. 

rakotonis, Sima, 1015. 
Tetraponera, 1015. 

Rana, 48, 62, 64, 73, 74, 102, 131, 132, 
140, 143, 235, 236, 243, 245, 248, 
255, 286, 287, 288, 293, 294. 

ranarum, Tetramorium, 1032. 
Xiphomyrmex, 1032. 

ranavalone, Cremastogaster, 1025. 
Crematogaster, 1025. 

ranavalonis, Cremastogaster, 1025. 

Crematogaster, 1025. 

Randia, 157, 310, 404, 405, 461, 462, 

463, 465, 466, 467, 468, 495, 529, 
530, 541. 

rapax, Megaponera foetens var., 768. 
Raphia, 154. 
Raptiformica, 699. 
raptor, A2nictus, 754. 
rasalame, Cardiocondyla emeryi, 1021. 

Cardiocondyla emeryi var., 1021. 

rasilis, Camponotus cary@, 369. . 

rasoherinez, Cremastogaster, 1023. 
Crematogaster, 1023. 

rastellata, Formica, 701, 993. 
rauana, Cremastogaster gallicola var., 838. 

Crematogaster gallicola var., 838. 
reaumuri, Camponotus, 1048. 
rectangularis, Camponotus, 366, 402, 

512. 
rectinota, Cremastogaster sordidula, 851. 

Cremastogaster sordidula var., 851. 

-7 2 — a 
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var., 58, 197, 760. 
Sima ambigua, 796. 

; Tetramorium auropunctatus var., 910. 

apono ivi Tetraponera ambigua, 796. 
s, Bufo, 46, 48, 60, 64, 74,99,131, rhodesianus, Camponotus troglodytes 

2, 143, 146, 153, 162, 163, 191, var., 985. 

92, 214, 234, 235, 236, 246, 255, Dorylus fulvus, 745. 
0 . Triglyphothrix auropunctatus var., 

909. 

Rhoptromyrimex, 16, 26, 32, 194, 195 
(Map 28), 319, 664, 672, 908. 

Rhynchocyon, 328. 

ee ee 
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Camponotus foraminosus, 984. 
Ocymyrmex, 892. 

robeccii, Camponotus foraminosus, 984. 

roberti, Cerapachys, 756. 

Robinia, 340. 
robusta, Cremastogaster, 829. 

Crematogaster egyptiaca senegalen- 

sis var., 828. 

Paltothyreus tarsatus var., 765. 

robustior, Camponotus darwini rubro- 
pilosus var., 1051. 

Pachycondyla gabonensis var., 774. 

Phrynoponera gabonensis var., 774. 
Xiphomyrmex andrei, 1031. 

robustius, Monomorium, 875. 
Monomorium destructor, 875. 
Monomorium gracillimum, 163, 875, 

1027. 
Tetramorium andrei, 1031. 

robustus, Camponotus, 707, 1049. 
Monomorium gracillimum, 1028. 

Paltothyreus tarsatus delagoensis 

var., 765. 
reeseli, Camponotus, 1042. 
rogeri, Mystrium, 1006. 

Rogeria, 26, 664, 677. 

Rohdea, 563. 

rollei, Camponotus foraminosus rus- 
polii var., 981. 

Camponotus grandidieri ruspolii 
var., 981. 

Ropalidia, 119. 
Rosacew, 510. 

rose, Monomorium, 876. 

rosea, Macaranga, 411, 412, 516. 
rothkirchi, Ponera, 782. 

Strumigenys, 920. 

rothschildi, Anochetus, 792. 
Triglyphothrix, 911. 

rothsteini, Monomorium, 11, 162. 

rotundata, Camponotus grandidieri rus- 
polit var., 1050. 

Euponera elise, 775. 

Euponera elisx var., 775. 
Euponera elize var., 776. 

Pheidole, 813, 814, 815, 816. 
Pheidole megacephala, 816. 

Ponera elise var., 775. 

INDEX 

rotundatum, Monomorium, 877. 
rotundatus, Ainictus, 754. 

Camponotus foraminosus ruspolii, 
var., 1050. 

rotundicollis, Dorylophila, 626, 627. 

rotundifolia, Microphysea, 518. 
Myrmidone, 518. 

roubaudi, Camponotus, 961. 

Rozites, 377, 378, 572. 
rubella, A2nictonia, 627. 

rubescens, Dorylus nigricans, 741. 
Prenolepis amblyops, 1037. 

rubeus, Cratomyrmex regalis var., 802. 
Rubiaces, 404, 407, 452, 474, 622, 543, 

551, 557, 573. 
Rubiales, 601, 616. 

rubicoides, Phoenicothraupis, 306. 
rubiginosa, Pseudomyrma sericea var., 

505. 
rubiginosus, Chloronerpes, 304. 

rubra, Myrmica, 275, 299, 555, 620. 

rubricalva, Pheidole aurivillii var., 807. 
rubriceps, C(£cophylla longinoda var., 

226, 229, 231, 946. 
(Ecophylla smaragdina fusca var., : 

946. 

rubroflava, Tetramorium aculeatum var., 

889. 
rubroflavus, Macromischoides aculeatus 

var., 189, 889. 
rubroniger, Camponotus rectangularis 

var., 366, 402. 
rubropilosus, Camponotus darwini, 1051. 

Camponotus darwinii var., 1051. 
rubrovaria, Acantholepis, 939. 

Acantholepis simplex var., 939. 
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297, 298, 299, 317, 346, 834. 
8, 353, 356, 388, 399, 535, 571, Cremastogaster tricolor var., 834. 

barbarus semirufus var., 804. Crematogaster tricolor, 833 
Anomma nigricans sjéstedti Formica, 1015. 
, 74 Pseudomyrma, 1015. 

a sjéstedti var., 741. Sima, 1015. 
ter sjéstedti var., 844. Tetraponera, 1015. 

sjestedti bulawayensis rufonigrum, Eciton, 105, 1015. 
rufulus, Messor barbarus semirufus var., 

lus nigricans, 741. rufus, Neocossyphus, 313, 314. 
s nigricans burmeisteri var., oe Crematogaster rugosa var., 

nigricans sjcestedti var., venue 818. 

: : ruginodis, Messor barbarus, 803. 
dole arnoldi var., 807. Myrmica, 353. 

is ? ruginota, Euponera sennaarensis var., 
ellisi madagascariensis 778. 

- rugosa, Cremastogaster, 848. 

madagascarensis var., Crematogaster, 465, 467, 848. 
( rugosior, Cremastogaster luctans, 848. 

is, Formica, 298, 299, 353, 943. Crematogaster, 156, 848. 

r, Glyphopone, 766. rugosus, Cataulacus, 371, 915, 916. 
Cataulacus intrudens var., 916. 

s, apy ong cine- Eleutherodactylus, 287. 
Pogonomyrmex barbatus, 284. 

¥wteele, 833. rugulosa, Polyrhachis militaris var., 1002. 
 Crematogaster castanea, 833. Polyrhachis schistacea, 261, 1002. 

Ipis, Polyrhachis, 1000. Polyrhachis schistacea var., 1003. 

Camponotus wellmani var., rugulosus, Polyrhachis, 1002. 
245, 291, 293, 965. ruidum, Ectatomma, 283, 287 
Bothroponera, 71, 75. Rumphii, Myrmecodia, 523, 527 

Camponotus, 306, 560. Ruprechtia, 505, 508. 
ruspolii, Camponotus, 981. 

Camponotus foraminosus, 891, 1050. 
Formica, 985. Camponotus grandidieri, 981, 1050. 

Myrmicaria exigua var., 149, 826. Cremastogaster, 843. 
755 Crematogaster, 374, 407, 843. 

Pheidole crassinoda, 809 

Strumigenys, 918. Pheidole crassinoda var., 810. 
rufoglauca, Formica, 704, 965, 966. rutilans, Megacephala, 275 

Camponotus, 11, 18, a ’ 
a 234, 245 (Map 42), 246, 247, 200, sabini, Chetura, 310. 
= 291, 966, 967, 968, 969. sabuleti, Myrmica seabrinodis var., 398. 
ss rufoniger, Cremastogaster tricolor, 834 sacchii, Camponotus, 961 

Be tricolor, 834. saccifera, Amajoua, 529 
__— rufonigra, Cremastogaster castanea, 832, Duroia, 529 



1124 

Macaranga, 158, 405, 410, 412, 413 

(Fig. 83), 453, 516, 541. 

sevissima, Myrmica, 879. 
Solenopsis, 163, 164, 879. 

sahlbergi, Sima, 1015, 1016. 

Tetraponera, 1015. 

sahlbergii, Sima, 1015, 1016. 

Saissetia, 599, 630. 

sakalava, Ponera, 1010. 
salambo, Myrmicaria, 10, 147 (Fig. 

37), 148, 826. Pl. LX, Figs. 1 and 2. 

salamonis, Monomorium, 870, 871, 872. 

Salix, 532. 
salomonis, Formica, 677, 868, 870. 

Monomorium, 11, 162, 347, 870, 873, 

salvini, Camponotus, 709. 

sambucinus, Sarcocephalus, 158, 459, 

460. 
Sambucus, 515. 
sancta, Ponera spei devota var., 783. 

sancti-thome#, Dendrocincla, 306. 
sanguinea, Bothroponera, 772. 

Formica, 274, 299, 699. 
Pachycondyla, 772. 

sankisiana, Polyrhachis militaris cupreo- 

pubescens var., 999. 

sankisianus, A2nictus mébii, 754. 
Camponotus mayri, 973. 

sansabeanus, Camponotus, 704. 
Camponotus maculatus, 295. 

Santschiella, 17, 28, 33, 694, 928. 
Santschiellini, 692, 694, 928. 

santschiellum, Monomorium salo- 
monis subopacum var., 872. 

santschii, Acantholepis egregia, 939. 
Cremastogaster, 858. 

Crematogaster, 858. 

Holcomyrmez, 1028. 
Monomorium, 676. 
Phyracaces, 11, 56, 757. 

Sapindacee, 358. 

sapora, Cremastogaster impressa var., 837. 
Crematogaster excisa impressa var., 

154, 837. 
Saprolegniacee, 385. 

INDEX 

Sarciophorus, 307. 

Sarcocephalus, 158, 404, 405, 459, 460, 

461( Fig. 92), 528, 629, 585, 600, 
601, 602, 607, 608. Pl. XLIII, 
Fig. 2. : 

Sarcophrynium, 437. 

sarcopus, Polypodium, 497, 526. 
sardoa, Aphsenogaster, 557, 1016. 

satan, Cremastogaster menileki, 841. 

sativa, Vicia, 352, 353. 
saussurei, Leptogenys, 1012. 

Lobopelta, 1012. 
savagei, Ddrylus, 747. 
saxatilis, Monticola, 310. 

saxeseni, Xyleborus, 553. 

Saxicola, 309. 
saxicola, Pheidole, 10, 138 (Fig. 35), — 

360, 818. Pl. VII. 
scabrata, Pheidole longispinosa, 1018. 
scabriceps, Holcomyrmez, 676, 875. 

scabrinodis, Myrmica, 299, 397, 398. 

scabrior, Pheidole megacephala, 1018. 
Pheidole megacephala var., 1018. 

Pheidole megacephala pusilla var., 

1018. 

scabriuscula, Pheidole, 819. 

scalaris, Camponotus, 973. 

Scalopus, 315. 
scandens, Climacteris, 302. 

Cobeea, 579. 
scaphigera, Korthalsia, 499. 
Scaphopetalum, 203, 404, 405, 419, 

420, 421, 422, 423, 468, 517, 540. 
Pl. XXVII, Fig. 1. 

Sceloporus, 295, 296. 
Schachtia, 529. 
schang, Polyrhachis, 702. 
schaufussi, Formica pallide-fusea, 399. 

Xiphomyrmex, 1032. * 
schaufussii, Tetramorium, 1032. 
schencki, Crematogaster, 1026. 

Messor barbarus capensis var., 805. 
schenckii, Cremastogaster, 1026. 
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Monomorium, 867. 
Pheidole, 135, 819. 

Platythyrea, 760. 

Tetramorium cespitum, 894. 
schultzi, Semonius, 927 

Crematogaster africana var., 157, 
441, 599, 605, 630, 852. 

Myrmelachista, 529. 

schwabi, Dorylophila, 626. 

Leptogenys, 787. 
schwammerdami, Aphznogaster, 1017. 
Schweinfurthii, Macaranga, 410, 411, 

412, 516. 
schweinfurthii, Pan, 328. 

sciadophylla, Cecropia, 504. 
scissa, Hemioptica, 701. 

Sclerolobium, 513. 

scolopax, Euponera, 776. 
Ponera, 776. 

scolopendrinum, Anthurium, 365. 
Scolytide, 382, 383, 384. 
Scoptelus, 310. 
Scortechinii, Korthalsia, 500. 
scortechinii, Camponotus contractus 

var., 499. 

scoti, Terataner, 1029. 
scolti, Alopomyrmez, 1029. 

Strumigenys, 1034. 
Terataner, 1029. 

Scrobopheidole, 673. 
scrutans, Cremastogasler, 829, 839. 

Crematogaster alulai, 829. 
scrutator, Iridomyrmex, 509, 527. 

parse Cardiocondyla shuckardi, 

sculptior, Discothyrea oculata var., 761. 
Pheidole flavens var., 817. 

sculpturatus, Cratomyrmex, 802. 
Cratomyrmex regalis var., 802. 

sculellaris, Cremastogaster, 558. 
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Crematogaster, 341, 342, 370, 574, senex, Camponotus, 234, 402. 
828. Formica, 709. 

Formica, 662, 828. senilifrons, Pheidole caffra, 10, 130, 

Polybia, 285 131 (Fig. 32), 808, 
sechellense, Monomorium fossulatum, senirewx, Poecilomyrma, 525, 679. 

1027. sennaarensis, Euponera, 56, 57, 81 (Map 
sechellensis, Platythyrea wroughtoni, 12), 84, 85, 290, 361, 777. 

1007. Ponera, 777. 

Prenolepis madagascarensis var., 

1038. 
sejuncta, Cremastogasler, 848. 

Crematogaster, 848. 
selebensis, (Ecophylla smaragdina var., 

226, 229. 
Selebicum, Hydnophytum, 526. 

Myrmephytum, 527. 
sellaris, Camponotus quadrimaculatus, 

1047. 
Centromyrmex, 762. 

sellula, Crematogaster chiarinii, 836. 

semiaurata, Polyrhachis, 258. 

semidepilis, Camponotus vividus 
var., 11, 248, 976. 

semilevis, Aéromyrma, 882. 

Oligomyrmez, 882, 883. 
Solenopsis, 882. 

semireticulatum, Tetramorium, 900. 
semiruber, Technomyrmex, 927. 

semirufa, Aphzxnogaster barbara var., 

803 
semirufus, Messor barbarus, 803. 

semispicata, Camponotus maculatus ma- 

thildz var., 957. 

semispicatus, Camponotus maculatus 
melanocnemis var., 957. 

Semonius, 17 (Map 2), 27, 33, 34, 199, 

200, 688, 691, 927. 
senaarensis, Ponera, 778. 
senegalense, Monomorium, 11, 872. 

Monomorium salomonis subopacum 
var., 11, 872. 

senegalensis, Cremastogaster, 828, 834, 
1022. 

Cremastogaster xgyptiaca, 828. 

Crematogaster egyptiaca, 828, 1022. 
Euponera, 777. 
Irrisor, 308. 

Kassina, 44, 132, 294. 

sepium, Vicia, 352. 

sepositum, Tetramorium gladstonei var., 
895. 

septentrionalis, Atta, 561. 
Septosporium, 378. 

sericea, Formica, 707, 970, 973. 
Lampromyia, 278. 

Pseudomyrma, 505, 507. A 

sericeiventre, Tetramorium, 191, 895, 
- 900, 1030. 
Tetramorium, 901. 

sericeiventris, Formica, 705. 

sericeus, Camponotus, 18, 233, 234, 

249 (Fig. 65), 250 (Map 43), 973, 
974, 975, 1050. 

Sericomyrmex, 27, 376, 579, 658, 669. 

serrula, Strumigenys, 920. 
Strumigenys luje var., 920. 

Serviformica, 699. 
sessile, Tapinoma, 301, 398. 

sessilis, Webera, 568. 
seticornis, Cataglyphis viaticus setipes 

var., 945. 
M srmecocyelus viaticus setipes var., 

945. 
setigerum, Tetramorium, 193, 902. 

setipes, Cataglyphis viaticus, 945. 
Myrmecocystus, 303, 304. 

Myrmecocystus viaticus, 945. 
setuliferum, Monomorium, 872. 

Tetramorium, 361, 903. 

setulosus, Polyrhachis, 992. 
sevellei, Crematogaster, 1023. 
severini, Xiphomyrmex, 1032. 
sewardi, Crematogaster difformis, 526. 
sewellei, Cremastogaster, 844, 1023. 

nm . 
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signatams, Tetramorium solidum var. 

diesem Euponera, 34, 774, 1008. 
Pheidole, 1020. 

Prenolepis, 1039. 

Tetramorium, 1032. 

Xiphomyrmex, 1032. 
sikorai, Camponotus, 1048. 

Xiphomyrmez, 1032. 
Silene, 539. 

silvestrii, Acropyga, 928. 

Aneleus, 881. 
Asphinctopone, 783. 
Bothroponera, 72, 772. 
Carebara, 172, 883. 

Sima, 105, 108, 115, 119, 437, 760, 795, 
796, 797, 798, 799, 802, 1014, 1015, 
1016. 

simia, Cremastogaster castanea tricolor 

407, 908, 1080. 

Tetramorium, 904. 

Simopone, 22, 31, 34, 37, 636, 640, 767, 
1006. 

simplex, Acantholepis, 937, 938, 939. 
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Acantholepis capensis, 215, 937. 
Cataulacus egenus, 913. 
Polyrhachis, 18, 303. 

simplicoides, Acantholepis capensis, 936. 
Acantholepis capensis var., 936. 

simulans, Camponotus, 988. 

Tetramorium grassii var., 896. 
simulator, Tetramorium, 904. 

simus, Camponotus, 990. 

sinaitica, Pheidole, 820. 
Pheidole, 811. 

sinuata, Entylia, 339, 553, 569. 

sinuosum, Polypodium, 406, 497, 583. 
sipapome, Pheidole tenuinodis var., 822. 
sjostedti, Cremastogaster, 855. 

sjéstedti, Anomma, 741. 

Anomma nigricans, 741. 

Bothroponera, 73, 74 (Fig. 10), 772. 

Cremastogaster, 844, 855. 

Cremastogaster gallicola, 841, 844. 

Crematogaster, 374, 407, 844. 
Dorylus nigricans, 741. 

Dorylus nigricans var., 741. 
Pachycondyla, 772. 
Ponera, 772. 

sj dstedti-wilverthi, Anomma sjéstedti var., 
741. 

Dorylus nigricans sjcestedti var., 
741. 

sjestedti, Anomma, 741. 

Anomma nigricans, 625, 628. 
Cremastogaster, 839, 844. 

Dorylus nigricans, 48, 289, 292, 293, 
624, 626, 627, 741. 

Pachycondyla, 772. 

smaragdina, Formica, 569, 945, 947. 

(Ecophylla, 225, 226, 227, 228, 229, 

230, 303, 304, 329, 341, 346, 536, 
541, 550, 580, 945, 946, 947. 

Smeathmannia, 429. 

smutsi, Monomorium modestum 
var., 11, 867. 

solenopsides, Cremastogaster, 862. 

Crematogaster, 375, 407, 862. 
Solenopsidini, 124, 125, 170, 631, 659, 

662, 670, 862, 1026. 
Solenopsis, 10, 14, 16, 20, 25, 32, 37, 125, 

163, 164, 170, 180, 287, 301, 318, 

INDEX 

336, 343, 347, 512, 551, 559, 561, 
583, 659, 663, 674, 680, 681, 686, 
877, 1028. 

solitarius, Cuculus, 310. 
Pheidologeton, 880. 

solleri, Rhoptromyrmex, 909. - 

solon, Camponotus, 959. 

Camponotus maculatus, 11, 236, 
236, 290, 291, 292, 294, 959. 

Camponotus rubripes, 959. 

somalicus, Camponotus, 961. 

somalinus, Camponotus, 961. 

sordida, Ponera raguse var., 782. 
Ponera ragusai var., 782. 

sordidula, Cremastogaster, 850, 851. 

Crematogaster, 850, 1024. — 

Myrmica, 662, 849, 850. 
sordidus, Pseudolasius weissi var., 219, 

220 (Fig. 54), 291, 292, 943. 
sorghi, Euponera, 778. 

Ponera, 777. 
soriculus, Meranoplus nanus, 11, 

184, 185 (Fig. 45), 187, 291, 888. 
soror, Bothroponera, 72, 74, 289, 290, 

291, 292, 293, 772. 
Pachycondyla, 772, 773. 
Ponera, 772. 

sororis, Iridomyrmex, 525. 

sorpta, Camponotus foraminosus dela- 
goensis var., 319, 983. 

sorptus, Camponotus olivieri var., 262, 
983. 

soudanicus, A2nictus, 754. 

soyauxi, Triglyphothrix gabonensis, 910. 
Spalacomyrmer, 762. 

Spaniopone, 23, 645. 
spathifera, Pheidole, 357. 
speciosum, Buchnerodendron, 423. 

Grammatophyllum, 501. 
spectrum, Mimanomma, 624, 626. 
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863. Pheidole punctulata, 1020. 
., Pheidole, 140 (Fig. 36), 294, spinosior, Acantholepis, 939. 

spinosus, Aneleus perpusillus, 881. 

ns, Pheidole, 816. Sceloporus, 295. 
lole, 820. Pheidologeton perpusillus, 881. 

le siegacephala var., 816. Xiphomyrmex, 193. 
» megacephala punctulata spinulosa, Pheidole, 821. 

spinulosus, Mucor, 399. 

ringii, Cordyceps, 389. spitteleri, Polyrhachis, 1004. 
, Ponera, 782. splendidus, Cinnyris, 310. 
mearum, Monomorium rhopalo- spodocephala, Eucometis, 306. 

cerum, 867. spongifica, Cynips, 369. 
, Crematogaster, 662. Sporotrichum, 400. 

Sporozoa, 384. 
Spermatophyta, 403. springvalense, Monomorium oscaris, 407, 

sphericus, Camponotus, 710. ° 865. 
‘ephalus, Acacia, 354, 512, 540. springvalensis, Meranoplus simoni nitidi- 

10, 16, 151, 155, 156, 157, ventris var., 889. 

spurca, Bengalia, 281. 
283, 353. spuria, Cremastogaster gallicola, 838. 

z, 735. - Crematogaster gallicola, 370, 838. 

mex, 22, 31, 638, 639, 755. Sima sahlbergi, 1016. 

ap Tetraponera sahlbergi, 1016. 
ata, Achnea, 365. squalida, Pheidole, 821. 

spinescens, Clerodendron, 372. squamatus, Francolinus, 309. 
Spinicola, Paussus, 374. Squamellaria, 528. 
Polyrhachis, 1004. squamiferum, Tetramorium, 903. 

_ Pseudomyrma, 512. squaminode, Tetramorium, 20, 906. 
_ spiniger, Acanthotermes, 171. ssibangensis, Polyrhachis militaris var., 

_ spininoda, Pachysima, 442. 998. ; 
Me eis stadelmanni, Cremastogaster, 859, 860. 

___ spininodis, Dorylus, 734. Crematogaster, 160, 662, 859. 
_—— Meranoplus, 889. Dorylus, 735. 

 spinipes, Aphanogasler schwammerdami Mystrium, 1006. 
yams wer., 1017. . slaitchi, Cremastogaster foraminiceps, 838. 
< Ap swammerdami var., Crematogaster foraminiceps, 838. 
eee W017. stali, Sphinctomyrmex, 638, 755. 

_ spinisquamis, Melophorus, 694. standfussi, Pheidologeton diversus, 880. 
__ spiniventris, Ponera, 764. stanleyi, Cremastogaster africaria var., 

spinole, Labidus, 743. 852. . 
_ - Typhlopone, 743. Crematogaster africana var., 852. 

Typlopone, 743. Crematogaster buchneri africana var., 
spinosa, Asphondylia, 384. 852. 

Capparis, 384, 532. Dorylus, 741. 
Pheidole megacephala, 1019. Odontomachus hematoda var., 
Pheidole megacephala var., 1019. 10, 102, 795. 
Pheidole megacephala pusilla var., stanleyuli, Azteca, 521. 

1019. stansburiana, Uta, 296 
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Staphylinidw, 624. 
staudingeri, Dorylus, 43, 735. 

Staudtii, Vitex, 108, 111, 405, 406, 446, 

446, 447, 448, 449 (Fig. 88), 
451, 491, 522, er ae 

Stegapheidole, 673. 

Stegomyrmex, 27, 125, 668. 

Stegomyrmicini, 655, 668. 

steindachneri, ASnictus, 754. 

steingroweri, Plagiolepis, 934. 

steingréveri, Plagiolepis, 211, 214, 934, 
1036. 

steingreveri, Plagiolepis, 934. 

sleinheili, Atopomyrmez, 1029. 
Prenolepis, 1039. 
Terataner, 1029. 

Tetramorium, 1032. 
Xiphomyrmex, 1032. 

steini, Rhoptromyrmex, 909. 

stellatus, Calyptomyrmex, 887. 
Tarsiger, 308. 

Stenamma, 24, 659, 661, 679. 
Stenamma, 369, 802, 803, 804, 805, 890, 

1017. 
stenocarpa, Acacia, 374. 

Stenomyrmex, 97, 367, 653. 
Stenomyrmez, 790, 791, 1013. 
Sterculiacew, 354, 404, 414, 617. 

Stereomyrmex, 24, 124, 661. 
Stereomyrmicini, 656, 661. 

Stereospermum, 406, 407, 567. 
stethogompha, Crematogaster, 108. 

stewarti, Iridomyrmex myrmecodi«e 
var., 527. 

Stictococeus, 438, 489, 630. Pl. XLIV, 

Fig. 3; Pl. XLV, Fig. 2. 
Stictoponera, 16, 22, 642, 644. 
stigma, Formica, 778. 

Stigmacros, 28, 212 (Map 35), 215, 696. 
stigmata, Cremaslogadtels 845. 

Crematogaster, 845. 

Stigmatomma, 22, 641, 758. 

INDEX 

Stilbacew, 384, 386, 394. 
Stilbum, 394, 399. 
Stiphrornis, 312. 
Stizorhina, 310. 
stolidum, Copium, 372. 

storeatus, Camponotus fulvopilosus, 986. 
stramineus, Dorylus fulvus var., 745. 
strangulatus, Camponotus maculatus, 

1042 
strator, Pheidole, 821. 

Streblognathus, 15, 23, 31, 646, 652, 
763. 

strenuus, Technomyrmex, 925. 
Streptocalyx, 365, 367. 

streubeli, Micropus, 310. 

striata, Muscicapa, 310. 
Myrmicaria, 148, 827. 

Pachycondyla, 387, 393, 394. 

striatidens, Dorylus, 735 

Pachycondyla gabonensle var., 774. 
Paltothyreus tarsatus var., 765. 

Paltothyreus tarsatus delagoensis 
var., 765. 

Phrynoponera gabonensis var., 76, 
78, 79, 290, 291, 292, 774. 

Tetramorium obesum, 911. 

Triglyphothrix, 35, 196 (Map 29), 
911, 1032. 

Polyrhachis militaris, 999. 
striatula, Cremastogaster, 849. 

Crematogaster, 157, 439, 453, 849. 

Myrmicaria, 827. 
striatum, Tetramorium guineense, 897. 

Tetramorium guineense var., 897. 
strigosa, Nauclea, 528. 

Plectroctena mandibularis var., 784. 
strigulosa, Bothroponera, 72, 773. 

Polyrhachis cubaénsis var., 994. 
Strongylognathus, 26, 664, 670, 671. 

structor, Aphzxnogaster, 298 

Atta, 560. ; 
Messor, 361, 362, 557. 

Strumigenys, 27, 32, 35, 37, 177, 287, 543, 
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subunilateralis, Cordiceps, 391. 
Cordyceps, 391. 

sudanicus, Dorylus affinis var., 729. 
sulcata, Crematogaster, 366. 

Cataulacus guineensis var., 913. 
Heptacondylus, 824. 

sulcigera, Euponera, 776. 

sulcinoda, Leptogenys, 790 

sulgeri, Cosbnisbin sericeus, 975. 
Camponotus sericeus var., 975. 

superbus, Cinnyris, 310. 
superciliaris, Bufo, 48, 62, 64, 73, 74, 78, 

80, 84, 88, 90, 93, 100, 102, 143, 
192, 205, 222, 239, 245, 288, 292. 

superciliosus, Sarciophorus, 307 - 

surinamensis, Triplaris, 507. 
suspecta, Euponera, 779. 
suturalis, Bothroponera soror, 773. 

Meranoplus simoni, 889. 
Pachycondyla soror, 773. 

Platythyrea lamellosa, 760. 

sveni, Pachycondyla, 774. 
Phrynoponera, 71, 76, 80 (Fig. 13), 

774. 
swainsoni, Hylocichla ustulata, 305. 
swammerdami, Aphenogaster, 1016, 

* 1017. 
Deromyrma, 1017. 
Tschnomyrmez, 1017. 

Stenamma, 1017. 
swelli, Cremastogaster, 844. 
Syllophopsis, 161, 162, 676, 867. 
sylvaticus, Camponotus, 298, 951, 953, 

955. 
symbiotica, Pseudomyrma arboris-eanc- 

tw, 505. 
Symmeria, 508. 
Symmyrmica, 26, 664, 684. 
Sympheidole, 24, 126, 214, 661, 670. 
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Sympolemon, 624. 

synaitica, Pheidole, 820. 

Synallaxis, 305. 

syndactyla, Bleda, 312, 313. 
Synsolenopsis, 686. 
Syntermes, 170. 

syphax, Camponotus rufoglaucus, 
11, 246, 969. Pl. XXII, Fig. 1. 

Syrphide, 353, 628. 

Syscia, 52, 53, 639. 
Sysphincta, 23, 31, 645, 761. 

Sysphingta, 761. 

Systellonotus, 542, 563. 

Tabernemontana, 441. 
tablense, Tetramorium pusillum, 899. 
tablensis, Tetramorium pusillum var., 

899. 
Tachardia, 341. 

Tachia, 619, 520. 
Tachia, 514. 
Tachigalia, 406, 514. 
Tachornis, 310. 

tacitus, Camponotus maculatus agricola 
var., 952. 

tediosa, Crematogaster chiarinii, 836. 
taipingensis, Pheidole javana jacobsoni 

ar., 498. 

talpa, Anochetus, 792. 
Bothroponera, 72, 73, 290, 291, 292, 

773. 

Pachycondyla, 773. 

Pheidole, 815. 
Ponera, 773. 

Tamandua, 317. 

Tapinoma, 11, 14, 20, 27, 33, 35, 37, 201, 

208 (Map 32), 209, 278, 283, 301, 

371, 398, 507, 514, 568, 570, 631, 
690, 691, 923, 1034, 

Tapinoma, 921, 922, 925, 926, 928, 930, 

940, 942, 944. 

Tapinomini, 688, 921, 1034. 

taprobanez, Cataulacus, 303, 912. 
tarandus, Oxyrhachis, 341. 
tarda, Ponera, 782. 
tardigrada, Atta, 576. 

tardus, Cataulacus, 917. 
tarsata, Formica, 763, 764. 

INDEX 

Ponera, 764. 

tarsatus, Paltothyreus, 18, 57, 61 (Map 
8), 62 (Fig. 6), 290, 291, 292, 293, 
343, 387, 388, 389, 763. 

Paltothyreus, 765. 
Tarsiger, 308. 

tauricollis, Camponotus foraménowus, 983. 
Camponotus olivieri, 983. 

taurulus, Aphilanthops, 284. 
tchelichofi, Monomorium, 872. - 

Technomyrmex, 14, 20, 27, 33, 35, 37, 

209, 210 (Map 33), 406, 490, 497, 
514, 688, 690, 691, 925, 1034. 

Technomyrmex, 923, 924. 

tectum, Tapinoma arnoldi var., 923. 
Tapinoma tenue var., 923. 

Telamona, 339. 

temmincki, Manis, 146, 214, 252, 265, 
319, 320, 325, 735, 909, 983, 990. 

Temnothorax, 679. 

temulum, Cherophyllum, 531. 

tenebricophilum, Lecanium, 341. 
Tenebrionide, 57, 58. 

tenella, Plagiolepis, 214, 290, 291, 292, 
319, 934. 

tenerifana, Pheidole, 821. 
teneriffana, Pheidole, 821. 

Tenthredinide, 353, 496. 

tenue, Tapinoma, 923. 

tenuinodis, Pheidole, 821. 
tenuipilis, Camponotus foraminosus 

olivieri var., 983. 
Camponotus olivieri var., 983. 

tenuis, Cataulacus, 1033. 

Leptogenys, 789. 
Platythyrea, 761. 7 

Terataner, 25, 32, 34, 35, 37, 663, 674, 

885, 1028. 
Termes, 170, 176, 177, 383, 544, 568, 

571, 574. 
Terminales, 446. 

termitarium, Monomorium salamonis, 872. 
Monomorium salomonis, 872. 

termitarius, Dorylus, 747. 
termitobium, Monomorium, 1027. 

Tetramorium, 905. 

termitolestes, Pedalgus, 10, 177, 

178 (Fig. 42), 179 (Fig. 43), 886. 



ig Sis ie. 20, 116, 406, 446, 
pd 449, 450, 451, on — 586, 

ni, 659, 664, 670, 893, 1030. 
jum, 11, 14, 16, 19, 20, 26, 32, 

84, 37, 188, 189, 190, 191, 193, 
194, 195, 196, 287, 290, 293, 295, 
208, 835, 336, 342, 356, 360, 361, 
ee Se 76, 08, 62, S08, 
664, 

en 908, 909, 910, 911, 912, 1031, 1032. 
_ Tetramyrma, 16, 26, 32, 664, 679, 908. 

_ Tetrao, 297 
__Tetraponera, 10, 14, 20, 24, 31, 34, 37, 

oe 104, 105, 106 (Map 18), 107, 108, 
111, 112, 116, 119, 124, 375, 406, 
438, 439, 605, 654, 795, 1014. 
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Cremastogaster liengmei weitzeckeri 
var., 861. 

Crematogaster liengmei weitzeckeri 
var., 861. 

thales, Camponotus maculatus, 959. 
Monomorium albopilosum var., 868. 

Thalesia, 541. 
Thamnolza, 309, 310. 

Thamnophilus, 305. 
Thaumatomyrmex, 22, 644. 
Thaumatomyrmicini, 637, 644. 
Thelia, 339, 340, 557. 
thelie, Aphelopus, 557. 

themistocles, Camponotus, 707, 1051. 
Camponotus darwini, 1051. 

Theobroma, 350. 
Theodora, 408, 514. 
Theridion, 274, 275. 
Theridium, 274. 

Theryella, 677. 
theta, Cremastogaster africana var., 857. 

Cremastogaster buchneri laurenti var., 

857. ‘ 
Crematogaster, 159, 857. Pl. XI, 

Figs. 1 and 2; Pl. XII, Figs. 1 

and 2; Pl. XIII, Fig. 1. 
thomasseti, Camponotus, 1064, 1055. 
thomensis, Camponotus maculatus var., 

951. 
Thonneri, Scaphopetalum, 203, 405, 419, 

420, 421, 422, 423, 468, 517, 540. 
Pl. XXVII, Fig. 1. 

thoracica, Apelmocreagis, 345. 

Formica, 959. 
thoracicus, Camponotus maculatus, 959. 

thrinax, Polyrhachis, 702. 
thwaitesi, Typhlopone, 743. 
thwaitsi, Typlopone, 743. 

thwaitsii, Labidus, 743. 
thyroideus, Sphyrapicus, 300. 

tibicen, Gymnorhina, 302, 303. 
tibicinis, Schomburgkia, 500, 562. 

tigreénsis, Myrmica, 827. 
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Myrmicaria, 827. 
tigris, Cnemidophorus, 296 

Cnemidophorus tigris, 296. 

Tillandsia, 366. 
timorensis, Dischidia, 520. 

tinctorius, Dendrobates, 287. 

Tingitide, 372. 
Tinthia, 435. 

titus, Tetramorium, 905. 

Tococa, 518, 611. 
tococoidea, Maieta, 519. 
Toddalia, 567. 
togoénsis, ASnictus, 754. 

Tomicus, 533. 

Tomognathus, 684. 
tonduzi, Camponotus, 709. 

torquata, Pratincola, 308. 

torquilla, Jynx, 298, 304. 
Torrubia, 387, 388, 391. 

tosii, Tetramorium, 1030. 

toz#, Cynips, 370. 
Tracheloides, 283, 284. 

Trachymesopus, 81, 82, 85, 649, 778, 
1009. 

Trachymyrmex, 27, 287, 376, 548, 669. 

Trachypheidole, 673. 
trdgaordhi, Anochetus, 792. 

tregaordhi, Aéromyrma, 883. 
Aéromyrma semilevis var., 883. 

Anochetus, 792. 

Camponotus maculatus, 960. 
Cataulacus, 11, 199, 475, 917. 

Discothyrea, 761. 

Oligomyrmezx, 883. 

Oligomyrmer semilxvis var., 883. 
Ponera, 783. 
Prenolepis, 942. 
Strumigenys, 918. 

Tetramorium, 906. 
tragaordhi, Anochetus, 792. 

Strumigenys, 918. 
traili, Azteca, 365, 518. 

Tranopelta, 25, 169, 170, 663, 683. 
transformans, Tetramorium nigrum, 898. 
transiens, Cremastogaster buchneri, 857. 

Crematogaster, 160, 857. 

transitorius, Camponotus braunsi ery- 
thromelus var., 971. 

Strumigenys, 920. 

transversaria, Polyrhachis  militaris 
cupreopubescens var., 999. 

transversinodis, Rhoplaomyrmex, 909. 
Rhoptromyrmex, 909. 

transversiruga, Cremastogaster gambiensis 
var., 846. 

Crematogaster gambiensis var., 846. 
transversiruginota, Cremastogaster buch- 

neri winkleri var., 853. 
Crematogaster africana winkleri 

var., 853. 

transversum, Tetramorium sericeiventre 
femoratum var., 902. 

me Ocymyrmex weitzeckeri, 

transwaalensis, Crematogaster, 851. 

Trapeziopelta, 23, 650, 651. 
trautweini, Cremastogaster, 859. 

Crematogaster, 859. 
trematogaster, Camponotus confluens 

var., 978. 

triangularis, Sima, 800, 801 
Tetraponera, 800 

tricarinata, Pheidole, 822. 
coke ane 25, ye 670. 

Cremastogaster castanea, 831, 832. 

Crematogaster, 152, 374, 830, 833, 

834, 1022. 
Plagiolepis vanderkelleni var., 931. 
Pyenonotus, 310. 

Zonifer, 302. 
tricuspis, Manis, 320, 322, 323, 324, 327. 
tridactyla, Myrmecophaga, 317. 

tridentata, Bothroponera, 72. 
triempressa, Messor barbarus galla var., 

804. 
triempressus, Messor barbarus semirufus 

var., 804. 
trifasciata, Formica, 933. 
Triglyphothrix, 16, 26, 32, 35, 37, 191, 

— ee ee 
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197, 199, 267, 288, 291. 

tuberum, Leptothorax, 370. 
Tubiflore, 601, 616. 

tumidula, Plagiolepis, 934. 
Turdid, 313. 
Turdinus, 312. 

Turdus, 297. 

Turnera, 357, 560. 
Turneria, 27, 689, 691. 
Tychea, 549. 
Typhlatta, 751, 752. 

Typhlomyrmex, 22, 642, 644. 

Typhlopona, 743. 
Typhlopone, 41, 42, 49, 50, 634, 742. 

Typhlopone, 727, 728, 733, 744, 745. 
typica, Randia myrmecophyla var., 463, 

464 

Typlopone, 733, 743. 
typographus, Dendrobates, 287. 
Tyrannus, 302. 

tyrannus, Tyrannus, 302 
Tyridiomyces, 378. 

ugandz, Bleda eximia, 313, 314. Pl. L. 

ugandensis, Cataulacus tregaordhi var., 
199, 917. 

Cremastogaster muralti, 850. 

Crematogaster muralti, 850. 

Dorylus affinis var., 731. 
Dorylus affinis depilis var., 731. 

Dorylus depilis var., 731. 

Uleana, Codonanthe, 365. 
ulei, Azteca, 365. 

Ulei, Ectozoma, 365. 
ulmifolia, Turnera, 357, 560. 

ultor, Decamorium decem var., 906. 
Tetramorium decem var., 906. 

ulugurensis, Cremastogaster ferruginea 
var., 832. 

Cremastogaster tricolor ferruginea 

var., 832. . 
Crematogaster castanea ferruginea 

var., 832. 

uluguvensis, Cremastogaster tricolor ferru- 

ginea var., 832. 
Uma, 296. 

Umbelliferm, 349. 
Biting ori 61, 73, 74, 78, 84, 100, umbratipennis, Dorylus attenuatus var., 
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749. 
umbratus, Lasius, 379, 401, 698. 

umbrosa, Phrynoponera gabonensis 
var., 10, 76, 78, 292, 774. 

umbrosus, Xylocrabro, 496. 
Uncaria, 153, 404, 405, 463, 454, 455, 

457, 458, 459, 529, 541. 

uncinatus, Glyptomyrmex, 543. 
uncta, Ponera dulcis var., 781. 

unicolor, 2nictus, 751. 
Telamona, 339. 

unifasciata, Myrmica, 866. 
uniflora, Barteria nigritana var., 429. 

Thalesia, 541. 
unilateralis, Cordyceps, 386, 391, 392. 

Torrubia, 391. 

unispinosa, Formica, 794. 
Myrmecia, 794. 

Ponera, 795. 

unispinosus, Odontomachus, 794. 

Uragoga, 157, 405, 453 (Fig. 89). 

Uredines, 545. 
Urena, 352. 
uropygialis, Pogoniulus pusillus, 308. 

Ursus, 314. 
ursus, Camponotus, 1053. 

Uruparia, 454. 
usambarensis, Sima natalensis var., 799. 

Tetraponera natalensis var., 799. 
ussheri, Cheetura, 310. 
Ustilaginew, 545. 

ustithorax, Camponotus rufoglaucus 
cinctellus var., 967. 

ustulata, Hylocichla, 305. 

Uta, 296. 
uvifera, Coccoloba, 508. 

vacca, Crematogaster, 108. 
vagans, Eciton, 545. 

Formica, 941. 
vagus, Camponotus, 298, 496. 

Camponotus herculeanus, 342, 557. 

valdezia, Camponotus, 970. 
validiuscula, Acantholepis capensis var., 

216, 936. 

vanderkelleni, Plagiolepis, 931. 
vanderveldi, Pheidole, 822. 
Vanduzea, 339, 548. 

INDEX 

Vangueria, 469, 474, 485, 486. 

variabilis, Arthroleptis, 129, 168, 293. 

variegata, Cremastogaster africana var., 

Sima grandidieri var., 1014. 
Tetraponera grandidieri var., 1014. 

variolata, Bothroponera talpa, 773. 
Pachycondyla, 773. 

Pachycondyla talpa, 773. 
variolosa, Pheidole, 822. 
varius, Sphyrapicus, 300. 

varus, Camponotus, 965. 

vascoi, Tetramorium sericeiventre var., 
901. ; 

vasliti, Pheidole, 673. 

vastator, Monomorium, 874. 
Myrmica, 875. 

vau, Cyrtolobus, 339. 

velox, Geococcyx, 304. 
velutina, Vangueria, 485. 
venosa, Grumilea, 407, 452. — 

ventralis, Callisaurus, 296. 

Callisaurus ventralis, 296. 

venus, Polyrhachis, 258. 
venusta, Myrmica, 873. 
venustum, Monomorium, 873. 

venustus, Camponotus, 967 

Verbascum, 533. 
Verbenaceer, 404, 443, 446, 522, 550. 

Vermileo, 277, 278. 
vermileo, Vermileo, 277, 278. 

Vernonia, 576. 
vernum, Leucojum, 560. 
Veromessor, 24, 125, 360, 661, 680. 

verticalis, Myrmicaria striata var., 827. 

Vespa, 496, 567. 
Vespa, 727, 733. . 

Vespide, 353. 
vestita, Acantholepis, 940. 

Camponotus rufoglaucus cinctellus 
var., 969. 

Formica, 940, 969. 
vestitus, Camponotus rufoglaucus, 969. 

veteratrix, Pheidole, 1020. 
vexillarius, Cosmetornis, 310. 

vezényii, Monomorium, 676. 



106 (Map 18), 107, 116, 180, 406, 
—-446, 448, 449, 450, 451, 452, 491, 

522, 586, 592, 605, 606, 616, 618, 
801. Pl. XLV, Figs. 
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vividus, Camponotus, 11, 247 (Fig. 63), 
248, 291, 292, 294, 976. PI. 
XXI, Figs. 1 and 2. 

v-nigrum, Cremastogaster chiarinii var., 
836 

véltzkowti, Camponotus, 1053. 

voeltzkowi, Camponotus, 1053. 
Cataulacus, 1033. 

Cremastogaster, 1024. 
Crematogaster, 1024. 

Leptogenys, 1011. 
Monomorium, 867. 
Mystrium, 1006. 

Oligomyrmex, 1028. 

Pheidole, 1020. 
Tapinoma, 925. 

voelzkowi, Camponotus, 1053. 

volkarti, Polyrhachis revoili, 1000. 
Vollenhovia, 24, 34, 35, 37, 662, 675, 

1026. 
Vollenhovia, 886. 
vorax, Aéromyrma, 883. 

vulcania, Cremastogaster, 373, 839, 845, 

855. 
Crematogaster, 374, 845. 

vulcanica, Cremastogaster, 855. 

vulpina, Stizorhina, 310. 

waelbroecki, Prenolepis, 217, 943. 
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190, 889. welmani, Cremastogaster, 858. — 
Otomyrmez, 1033. Crematogaster, 857, 858. 
Pachycondyla, 1008. Welwitschii, Caloncoba, 424. 

Ponera, 1008. werneri, Cremastogaster, 845. 
Pseudomyrma, 512. 
Tetramorium aculeatum, 890. 

Tetramorium aculeatum var., 890. 

Wasmannia, 26, 32, 287, 664, 912. 

Wasmannii, Rickia, 396, 397 (Fig. 80), 

Webera, 568. 
weissi, A°nictus, 755. 

Camponotus maculatus, 960. 
Cataulacus, 467, 916. 

Cataulacus pygmeeus luje var., 916. 
Cremastogaster wellmani var., 857. 

Crematogaster wellmani var., 857. 

Crematogaster welmani var., 857. 

Melissotarsus, 823. 

Pheidole excellens, 810. 
Polyrhachis, 1004. 

Prenolepis, 943. 
Pseudolasius, 219, 220, 222, 291, 292, 

943. 
weitzdckeri, Ocymyrmex, 892. 

Tetramorium, 908. 
weilzeckeri, Cremastogastler liengmei, 861. 

Ocymyrmex, 892, 893. 

Tetramorium, 908. 
weitzecheri, Cremastogaster, 861. 

weitzeckeri, Cremastogaster, 861. 

Crematogaster liengmei, 861. 
Ocymyrmex, 892. 
Tetramorium, 908. 

Xiphomyrmex, 908. 
weitzekeri, Cremastogaster liengmei var., 

861. 
Ocymyrmez, 892. 
Tetramorium, 908. 

welgelegenensis, Pheidole sculpturata, 

820. 
wellmani, Camponotus, 245, 291, 293, 

965. 
Cremastogaster, 857. 
Crematogaster, 828, 857. 
Polyrhachis, 1004. 
Tapinoma, 925. 

wellmanni, Camponotus, 965. 

Macromischa, 677. 

Wheeleriella, 25, 126, 662, 670. 
Wheeleripone, 15, 22, 642. 

whitesidei, Himantornis hematopus, 309. 
willowmorense, Monomorium salomonis 

herero var., 871. 

willowmorensis, Monemertums salamonis 
herero var., 871. 

wilmsi, Polyrhachis cubaénais, 995. . 
winiee, eee nigeriensis var., 

Crematogaster nigeriensis var., 407, 
847. 

wilverthi, Anomma, 742. 

Dorylus, 40, 46, 48 (Fig. 1), 290, 
291, 349, 626, 627, 628, 742. Pl. 
II; Pl. III; Pl. IV, Figs. 1 and 2. 

wilwerthi, Anomma, 44, 742. 

_ 474, 489, 600, 630, 853. 
Crematogaster africana var., 336. 

wissmanni, Cataulacus, 915, 917. 
woelbroeki, Tetramorium camerunense 

var., 894. 

wolfi, Engramma, 202, 204 (Fig. 50), 
291, 292, 293, 923. 

wollenweideri, Atta, 378. 

woosnami, Alethe castanea, 313, 314. 

Pl. IL. 
Bleda syndactyla, 313. 

wroughtoni, Cerapachys, 756. 

Euponera, 779. 

Ocymyrmex weitzeckeri, 893. 
Ocymyrmex weitzeckeri, 893. 



myrmex, 11, 16, 20, 26, 32, 35, 
Saree 208, 094, 083, 908, sant. 

hopelta, 649, 775, 776, 777, 1008. 

- ae 

, 15, 22, 31, 641, 768. 

Crematogaster africana laurenti 

Dorylus brevipennis, 731. 

Zodarion, 273. 

Zodarium, 273. 

zonata, Formica, 947. 

Zonifer, 302. 

zulu, Camponotus rufoglaucus, 246, 970. 

Cremastogaster sjostedti bulawayensis 
var., 855. 

Crematogaster bulawayensis var., 
855. 

Monomorium, 867. 
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