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INTRODUCTION

The collection of Insectivores obtained by the American Museum
Congo Expedition! numbers about 377 specimens, of which 51 represent
the Potamogalidae, 140 the Macroscelidide, 9 the Erinaceida, and 177
the Soricidee. In the preparation of this paper the author has had the
efficient codperation of Mr. Herbert Lang, the leader of the American
Museum Congo Expedition. The colored plate (Plate I), illustrating
individual variation in coloration in Rhynchocyon stuhlmanni claudi, is
by Charles R. Knight. The text illustrations are from excellent pen
drawings by Mrs. Ziska.

In working up the material here recorded valuable assistance has
been obtained through material loaned for comparison by the authorities
of the United States National Museum, through the kindness of Mr,
Gerrit S. Miller, Jr., Curator of Mammals, and from the Museum of
Comparative Zoology at Harvard University, through the kindness of
Director Samuel Henshaw and Dr. Glover M. Allen, Curator of Mam-
mals.

The Soricide of the Congo Expedition were placed for determination
in the hands of Mr. N. Hollister, Assistant Curator of Mammals at
the United States National Museum, in 1916, he having then been for
sometime engaged in a critical study of the African Soricin in the Na-
tional Museum. His report on the shrews of the Congo Expedition was
published in October 1916.*

iRupplemental Note on //ippesideros langy Allen (Bull. Amer. Mus. Nat. Hist., XXXVII, pp, 434-
438, text figs. 4-6. September 29, 1917).

Since the publication of the paper on the Congo Expedition Collection of Hats, I kave had an
opportunity to compare, through the kindness of Mr. Gerrit 5. Miller, Jr., Curator of Mammalsin the
United States National Museum, three skins and four skulls identified as Hipposideros cyclops (‘Tem-
minck), from Efulen, Cameroon. While these speciinens are not from the type region of eyclops
(Boutry River, Gold Coast), it is interesting to note that they are uniformly and strikingly did’on nt
in coloration from the series on which langi was based. indicating at least considerable plasticity in the
rrrlopc group. Inlangi the whole head is yellowish brown, in strong contrast with the upperparts of
the body, whilein the Efulen specimens it is uniform in color with the back and the upperpartsare also
much darker than in langi The measurcments, hoth externaland cranial, indicate shightly larger size
for the Efulen form. Whilelangi, as stated in the original designation. is a member of the eyclops group,
itshould evidently be recognized asa well:marked geographic race. under the designation Hipposideros
cyelopsiangt. and the Efulen specimens as /7. cyclops micaceus (de Winton: type locality ** Comno River,
75 miles from Gaboon "'}, with the description of which the Efulen specimens agree and with which the
{angi series does not agree. Whether or not micaceus is referable in a strict sense to true cyclops | have
rot the means at present for determining.

#Shrews Collected by the Congo Expedition of the American Museum.’ By N. Hollister. Bull.
Amer. Mus. Nat. Hist., XXXV, pp. 663-680, Pls. vii-x1. October 21,1916,
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s, WITH NAMES OF THE SPECIES AND SUBSPECIES, AND
oF SpECIMENS TAKEN AT EacH LocariTy

No. of
. Species and Subspecies Specimens Totals
WWM 5 5
1
stuhlmanni stuhlmanni 2
nyanse kivu 3
jacksoni denti 6
! 1
1
i 15
Crocidura jacksoni denti 1 1
[ |
Crocidura jacksoni denti 1
7 2 4
Rhynchocyon stuhlmanni stublmanni 1 1
2
21
2
6
1
|
turba nijotica 3
Jjacksoni denti 5
Sylvisorex gemmeus irene 1 42
1
Crocidura nyans® kiru 1
Jacksont denti 2 4
il
1
1 3
congobelgica 1 1
30
Rhynchocyon stuhlmanni claud: 20
Crocidura nyansa kivu 16
e 1
jacksoni denti 51
oritiz 4
latona 1
ludia 2
poha 1
congobelgica 1
Sylvisorex gemmeus irene 18
ortundus 1
42 188
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No. of
Localities Species and Subspecies Specimens Totals
Nala Rhynchocyon stublmanni claudi 1
. Crocidura turba nilotica 1
L’ = Jjacksoni denti . [l 5
Ngayu Crocidura ludia 1 1
Niangara Potamogale velox 3
_y Nasilio fuscipes S
- Crocidura jacksoni denti 2 13
Niapu Potamogale velox 13
o Rhynchocyon stuhlmanni claudi 79 92
Penge Rhynchocyon stuhlmanni stuhlmanni 2 2

NEw SPECIES AND SUBSPECIES, WITH THEIR TYPE LOCALITIES

Atelerix faradjius J. A. Allen. Faradje.
*“ langi J. A. Allen. Faradje.
Crocidura caliginea Hollister.! Medje.

¢ oritis Hollister.! Avakubi.
latona Hollister.! Medje.

. ludia Hollister.! Medje.

" polia Hollister.! Medje.
congobelgica Hollister.! Lubila.
Sylvisorex oriundus Hollister.! Medje.

PRl e =

GENERAL SUMMARY
Species and

Families Genera Subspecies Specimens Localities
Potamogalide 1 1 51 7
Erinaceide 1 2 9 2
Soricide 3 15 177 11
Macroscelididse 2 3 140 10

4 21 377
POTAMOGALIDE

Potamogale velox Du Chaillu

Cynogale velox Du CuaiLLy, 1860, Proc. Boston Soc. Nat. Hist., VII (1859-61),
November, pp. 361-363. Ogowe River, French Equatorial Africa. (Potamogale
tentatively proposed on p. 363 in place of Cynogale.)

Mystomys velox Gray, 1861, Ann. Mag. Nat. Hist., (3) VIII, July, p. 61.

Mythomys velor Gray, 1861, Proc. Zool. Soc. London, p. 275. Believed to bea
rodent.

Potamogale velox Du CnamLru, 1874, ‘A Journey to Ashangoland,’ p. 118.
Further notes on the species, in defending himself against erroneous and unkind
criticism.

!Described 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV,
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Potamogale velox ALLmAN, 1866, Trans. Zool. Soc. London, VI (1869), pp. 1-16,
Pl 1 (animal), Pl. 11 (skeleton), text figs. 1-9 (hair, head, ear, feet, anal glands, and
sexual organs). A spirit specimen (dentition not complete, lacking the last molar)
from Old Calabar. *

Poltamogale allmani JENTINK, 1895, Notes Leyden Mus., XVI, p. 234. Based on
Allman's (as above) detailed aceount and figures of an immature specimen from Old
Calabar, having only 36 teeth.

Potamogale allmani GRANDIDIER, 1904, Bull. Mus. d’Hist. Nat. Paris, X, p. 51.
Two immature specimens, each with only 36 teeth, provisionally referred to Jentink’s
“espdce incertaine,” “sison existenee réelle était démontrée.” Of 9 specimens in the
Paris Museum (3 of them without skulls) 6 were yellowish beneath and each of the
skulls, so far as available, had 40 teeth. These were referred to P. velox.

Potamogale velox argens Tromas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p. 470. Two specimens: Medje and Poko, Belgian Congo.

Represented by 51 specimens (with skulls and 7 skeletons), collected
as follows:

Medje, 30 (19 males, 11 females): January 24, 25, March 2-31,
April 10-17, May 9 and 13, August 31, and September 10, 1910; February
27, April 16, June 4, and July 18, 1914.

Bafwabaka, 1: January 9, 1910.

Gamangui, 1: February 20, 1910.

Niangara, 3: November 11-29, 1910; and June 20, 1913.

Faradje, 2: February 21 and May 22, 1911.

Avakubi, 1: December 9, 1913.

Niapu, 13 (10 males, 3 females): November 26-December 31, 1913.

The males number 36, the females 15. The number of fully adult
specimens (of which measurements are given below) is 20 (16 males, 4
females). More than one half are immature, varying from those in
which the third molar, or both the second and third molars, are unde-
veloped (number of teeth 32 or 36) to those with mature dentition (40
teeth).

In respect to seasonal distribution, one or more specimens were
taken in each month of the year except October, but the greater part at
two quite distinct seasons of the year—December and March (November
26-December 31, 13 specimens; March 2-31, 16 specimens). This
would seem to afford opportunity for the study of the influence of season
upon the coloration and character of the pelage, but unfortunately, this
is not the case, since only the Niapu series (taken in December) and a
few others were made up from fresh specimens while the greater part
(including nearly all of the large series from Medje) were not made up
till they were received at the Museum several years later, when it was
found that the fatty matter left on the skins had stained the white under-
parts,
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Collectors’ measurements of 7 adult males and 3 adult females from

Medje:
Total Length Head and Body - Tail Vertebre  Hind Foot Ear

g 575 (555-610) 310 (298-325) 267 (250-290) 43.0 (41-46) 21.5 (21-28)
@ 603 (600-610) 323 (310-339) 284 (280-200) 41.7 (41-43) 21.5 (21-22)

Skull, same specimens, condyloineisive length: &, 63.8(61.1-65.9) ;
9, 64 (63.6-64.3).

Collectors’ measurements of 5 adult males and 1 adult female from

Niapu:

Total Length  Head and Body Taijl Vertebre  Hind Foot Ear
d 556 (542-610) 320 (297-347) 260 (245-273) 45 (43-48) 22 (22-22)
Q 585 330 255 41 21

Skull, same specimens, condyloincisive length: &, 65.5 (63.8-66.5) ;
?,68.5.

Collectors’ measurements of 4 adult males from other localities (Baf-
wabaka 1, Gamangui 1, Niangara 2):

Total Length Head and Body Tail Vertebre  Hind Foot Ear

565 (550-583) 204 (279-312) 268 (260-272) 43.5 (43-44) 21.3 (20-22

Skull, same specimens, condyloinecisive length: 64.8 (62.7-66.7).

The above statistics indicate that there is no distinctive sexual
difference in size. The smallest skulls in each series are, as a rule, the
youngest, or skulls with full mature dentition but in which the teeth are
wholly unworn and the cranial sutures still distinet. There is no skull
voung enough to show the milk dentition. In several skulls in which the
first molars are fully developed, the condyloincisive length is 50-51 mm.;
in those in which the second molars are fully up but the third molar is
still enclosed in the gum it ranges from 53-55 mm.; during the develop-
ment of the third molar the skull length increases to about 60-61.5.

Potamogale velox argens was based on two specimens, one from Medje
and one from Poko. As no type locality was definitely indicated, Medje,
the first locality mentioned in the deseription, is here designated as the
type locality. Hence the present series of 31 specimens from Medje are
topotypes. Poko and Niapu are both near Medje. The Niapu series of
13 specimens is in fine condition, the underparts being unstained, and
agrees in a general way with the brief description of argens; it shows,
however, that the white area of the underside varies in extension upward
on the sides and that the development of brown-tipped hairs along its
upper border is also a variable feature. The fore linbs are sometimes
“almost wholly in the whitish area’ and sometimes wholly brown above
in specimens from the same locality and collected on the same day, show-
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ing this alleged distinetion to be subject to a wide range of individuality.

imens taken at approximately the same date vary greatly in the
condition of the pelage in respect to wear, but, on the whole, December
specimens, taken near the close of the dry season, appear more worn than
those taken in March-May, the rainy period. But doubtless the season
of moult varies in different individuals and, like the birth of the young,
may extend over a considerable part of the year.

Only two forms of Potamogale, in addition to the original P. velox
Du Chaillu, appear to have been distinguished. These are P. allmani
Jentink (1895), based on Allman’s detailed description (loc. cit.) of a
specimen preserved in spirits from Old Calabar, published some twenty-
six years before. The second, P. velox argens Thomas, was added in
December 1915, on the basis of two specimens from the Upper Congo.
The large series of specimens collected by the American Museum Congo
Expedition demonstrates that the characters relied upon for the discrim-
ination of these two forms are without value and, for this reason, are
subjected to comment. ]

As shown in the collectors’ field notes on this species the genus
Potamogale has a wide geographic range, and hence might be expected
to have developed local phases. It is not the purpose of these remarks
to diseredit such a reasonable probability but merely to show that the
evidence presented for the two forms above cited is far from adequate.
Unfortunately, little material is available for direct comparison with
that from the Upper Congo region, but the latter emphatically shows the
trivial nature of the distinctions offered by their describers for the recog-
uition of allmani and argens. Reference has already been made (p.
5) to the stained condition of the underparts due to treatment of the
skins before they were made up. Apropos of this, and in response to my
inquiries, the collectors have informed me that “all living or freshly
killed specimens they saw had pure white, lustrous fur on the under
side, if not soiled by the reddish clay of these regions”; and they add
that “some of their own skins from the same places, when unpacked,
were yellowish, due to a difference in the method of preservation.”
They also state that they “noticed that in many old, flat skins or por-
tions of them from the same localities, which they saw in the possession
of Europeans and natives, the originally white area was always yellowish
or brown.” It is also well known that in museuin specimens the white
underside of mammals long stored are apt to turn yellowish from fatty
matter retained in the skin, or from other causes, and therefore are un-
satisfactory as standards of comparison with freshly collected material.
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While Potamogale is a rather common animal in its native haunts, it is
one of the rarest in collections and, when present, is doubtless not safely
comparable with freshly killed specimens.

Potamogale allmani was proposed on the basis of two (in part hypo-
thetical) distinctions: (1) the presence of 36 teeth (owing to the im-
maturity of the specimen) instead of 40; (2) the ““brownish yellow”
instead of white underparts, due to discoloration by the preservative.
P. velox argens was described from two apparently normal specimens in
which the white of the underparts reached ‘higher up on the sides” of
the body and on to the under surface of the basal portion of the tail than
in P. velox, which features a large amount of topotype material shows to
be inconstant and merely individual. Censequently allmani* and argens
cannot be considered as entitled to recognition.?

It is hardly necessary te add that many forms, species as well as
subspecies, have a similarly unsatisfactory basis, as they rest on slight
differences shown by single specimens, or on characters of trivial import-
ance. Their confirmation, it is obvious, rests on a comparison of ade-
quate series of topotype material with similar series of their near allies;
and the author who would diseard them without such resources would
take great risks, notwithstanding his strong conviction that the forms in
question are merely names.

ERINACEIDZ
Status oF Erinaceus albiventris AND E. pruneri WAGNER

The Erinaceide are represented in the Lang-Chapin Congo Col-
lection by nine specimens (skins with skulls), all from Faradje except a
third-grown female from Garamba, a nearby loecality. They comprise
three adult females and six young, from one-third to one-half grown, and
unquestionably represent two distinet species, differing in important
cranial characters and in external features. Both belong to the section of
the family in which the hind feet are four-toed. Owing, however, to the
unsatisfactory original descriptions of the first-named members of this
group, and to lack of proper material for direct comparison with the
Lang-Chapin specimens, their determination has been difficult. Thanks
to the authorities of the Museum of Comparative Zooélogy at Harvard
University and of the United States National Museumn at Washington,
I have in hand 14 additional specimens of the group with 4-toed hind

'In respect to the status of P.allmani, ef. Leche, who in 1907 (Zoologica, XX, Heft 49, pp. 6 and
129, footnote 1) regarded it as only *ein jugendliches Individuum™ of P velox.
1See above (p. 5) the citation of Grandidier’s paper on the Paris Museun series of Petamogale



1922] Allen, Congo Collection of Insectivora 9

feet, making 23 in all, representing five easily recognizable forms. While
their relationships inter se are obvious, the names properly applicable to
the two forms from Faradje have raised a serious question of nomen-
clature. One of them should apparently be referred to E. albiventris
Wagner, as that name has of late been employed, but which of them
should be so recognized is indeterminable. This raises the further and
‘more fundamental question of the availability of this name, considered
with relation to its origin and history.

As is well known, Wagner, in 1841, described as new two species of
Erinaceus (albiventris and pruneri) on consecutive pages of the same
work,! for neither of which was given a definite type locality. Erinaceus
albiventris, the first in sequence of the two species, was based on a single
specimen obtained from a dealer, who stated that it was found in a col-
lection from India (““befand er sich unter einer Sendung indischer
Thiere”), Wagner himself saying: “Die Heimath kann ich nicht genau
bestimmen.” The original description of the species was inadequate,
merely indicating that it had, like many other species of Erinaceus now
known, white underparts, parti-colored spines, and other features of no
distinctive significance. In later references? to the species he stated that
the hind feet have only four toes. This fixed the “Heimath’ as Africa,
inasmuch as no species of this genus having 4-toed hind feet are known to
oceur elsewhere. Fortunately, the type remained available for examina-
tion by later investigators, confirming its African origin. Erinaceus
albiventris Wagner thus became a “blanket name” for all the African
species of Erinaceus with 4-toed hind feet. Various forms of the group
later became segregated, one after another, under distinctive names as
species, and the name albiventris, by some authors, was restricted (appar-
ently rather informally) to a Sudan form.?

Erinaceus pruneri Wagner, synchronous in publication with his E.
albiventris, was based on specimens received from Dr. Franz Pruner,
from a locality not definitely stated in the original description, nor in
Wagner's later references to the species,* where he gives its distribution
as ‘‘Sennaar, nach Sundevall auch am Senegal.” Itis to be noted that he
synonymized (in 1842 and 1855) E. heterodactylus Sundevall, based on
specimens from the Bahr el Abiad (White Nile), Sennaar, with his E.

1841, ‘Schreber's Shugthiere,’ Suppl., 11, pp. 22 and 22 ,
H’J.ﬂl. Wiegmanna's Archiv fiar, Naturg., 1X, 2 Bd., p, 27: 1858, ‘Schreber’s Saugthiere.” Suppl . V.
N |

’ *Thomas and Wroughten, in deseribing their Erinaceus spiculus, fram nenr Lake Chad, in 1907
(Ann, Mag. Nat Hist. (7) XIX. p. 371), made comparison with “the Soudanese albirentris,
apd further state: * The nearest neighbors of spiculus are albirentris, Wagner, fiem the ScuCan ard
Adanasni, Rochebrune, from Senegal ™
A S1883, "Sehreber's Saugthiere," Supp! , V., p 487




10 Bulletin American Museum of Natural History [Vol. XLVII

pruneri, a course followed by apparently nearly all subsequent authors.
But not by all, since von Heuglin' in 1867 gave a list of the species of
Erinaceus occurring in * Nordost Afrika’ in which he included: “ Erina-
ceus pruneri Wagner. Aus dem Sennaar.” And Fitzinger® recognized it
as not only distinet from albiventris but as the type and only species of
his genus Peroéchinus. In the original description of pruneri it is stated
merely that the specinens on which it was founded came in a collection
of mammals sent by Dr. Pruner from *“Kairo.” It is known, however,
that Dr. Pruner visited the Upper Nile region and there collected speci-
mens of hedgehogs that were sent to Wagner,® among them those on
which pruneri was originally based.

It may be noted further that Sundevall, about the same time (see
below, p. 12), described his Erinaceus heterodactylus,* a species having
4-toed hind feet, based on specimens collected by Dr. Hedenborg in
“Sennaar,” and that this species has always been synonymized with E.
pruneri by subsequent writers, both forms coming from ‘‘Sennaar.”
As both have been referred by most authors to E. albiventris, it inay be
that this fact has had an influence in the recognition of Sudan as the
type region of albiventris (or, more definitely, Kordofan, in the case of
pruneri).

To follow further the history of E. albiventris, from a geographie
point of view, Fitzinger, in 1867,° gave its Vaterland as ‘“‘nicht mit
Sicherheit bekannt, wahrscheinlich aber Ost-Indien,” and that of
prunert as Kordofan. Dobson, in 1882,° gave the range of albiventris as
““Northern Tropical Africa (Senegambia, Sennaar),” and Anderson in
1895,7 as extending from ‘‘Senegambia across Central Africa, south-
wards to Uganda and northwards to Somaliland.” In 1902, he stated:
“The specimen upon which Wagner founded this species [Erinaceus
albiventris] came, in all probability, from Senegambia,”® and adds:
“The Nile Valley and East African specimens . . . may be more

1"Beitr. zur Fauna der S&uget. N_ O. Afrika,' p. 22.

11867, Sitzungsb. math. nat. Cl. Akad. Wiss. c\'ion, LV, p. 126.

'Cf. Anderson’s * Mammals of Egypt,' 1902, p. 162.

41541, Sven. Vet. Akad. Handl. Stockholm, (1842,) p. 227.

*Sitzungsb. math. nat. Cl. Akad. Wiss. Wien, LVI, p. 850.

¢ Monograph of the Inseetivora,'p. 11.

Proc. Zodl. Soe. London, 1895, p. 420. Anderson included under Erinaceus albiventris E. pruneri
Wagner, E. heterodactylus Sundevall, E. adansoni Rochebrune. He added: ** This species }albimlrul
has been obtained at the following localities: Senegal: Saint Louis; Cape Verd: Joal, MacCarthy's
Island, River Gambia [collectively =range of E. adansoni); Acera, Fantee; Porto Seguro, Tego:
Gaboon; Kitui, Ukamkta [type locality ef E. hindes Themas, 1907]; Tabora; Kasé:; Kilima Njaro;
Wakilomi, Distriet of Maka; Central Somaliland; Sennaar {E. heterodactylus); Kordofan [E. pruneri];
and region of Upper Nile

* Mammals of Egypt.’ p. 164.

*This statement, «foubt ess, was based on his personal examination of the type in the Munich Mu-
seum, as he states in another eonneetion (1895, Proc. Zodl. Soc. London, p. 414): 1 may mention that 1
have examined all the Hedgehogs preserved in the Museums of Paris, Frankfort on the Main, Munich,
Berlin, and London, and . . . some of the specimens described by Fitzinger in the Vienna Museum.””
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definitely registered as Erinaceus albiventris subsp. pruneri.”  Again
he says, later on the same page, referring to albiventris: “This species is
found to the south of Khartum,” and ‘“‘ranges into Somaliland and as
far south as Kilima-nyaro.” Within this region, since 1902, two forms
(E. hindei Thomas and E. albiventris sotikae Heller) in addition to pruneri
have been recognized,! and two more are added in the present paper,
both from Faradje, northeastern Belgian Congo.

As stated above (p. 9, footnote), Thomas and Wroughton in 1907,
in describing their Erinaceus spiculus, referred to Sudanese specimens
as typical of E. albiventris. In view of the complications of the case, it
seems to me preferable to place Erinaceus albiventris permanently in the
list of unidentifiable species, it having no type locality and being speci-
fically unidentifiable from the original description, although the type
appears to have been preserved in the Munich Museum.? Senegal (or
Senegambia) and Sudan (or Sennaar), the rival suggested type regions,
are far apart, with E. adansoni representing the former and E. prunert
the latter as well established species.  Under this ruling the two forms
from Faradje are described as new.

ATeLERIX POoMEL

Since the foregoing was prepared for the press a paper by Oldfield
Thomas, on ‘The Generie Divisions of the Hedgehogs’ (1918, Ann. Mag.
Nat. Hist., (9) I, February, pp. 193-196) has appeared, respecting which
a few notes are here appended. The old genus Erinaceus is divided by
Thomas into five genera, which, with their designated genotypes, are as
follows:

1. Erinaceus Linné, 1758. Genotype, E. europzus Linné.

2. Ethechinus, new genus. Genotype, E. algirus Duvernoy and
Lereboullet.

3. Ateerix Pomel, 1848. Genotype, E. albiventris Wagner.

4. Hemiechinus Fitzinger, 1866. Genotype, E. platyotis Sundevall.

5. Parechinus Trouessart, 1879. Genotype, E. micropus Blyth.

Although each of these groups is represented in Africa, only
Atelerix and Ethechinus come geographically within the scope of the
present paper. Aleleriz was proposed by Pomel (1848) as a subgenus of
Erinaceus, with the statement ‘4 dactylus’ as the entire diagnosis. No
gpecies was referred to it, and no geographic range was indicated for the

#8ince this was written Thomas has added a third from Kilimanjaro as Atelerix kilimanus (1918,
Amn. Mag. Nat. Hist , (9) 1, March, p 282 i

IAs stated above (p 10, fostnote), the type wns probably critically studied by Andersan prior to
1505, M?'umv with the type of pruneri, leading to his assignment of the type locality of albieentric to
Senegambin, and to his later recognition of pruners as an eastern subsperies of albicentris,
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group. Neither is it indieated whether “4 dactylus” refers to the hind

feet or to the fore feet, or to all the feet. It happens, however, that only _

one speeies of hedgehog had at that time been eharacterized as 4-dactylus
in the original deseription of the species. This was Erinaceus hetero-
dactylus Sundevall (1841, Sven. Vet. Akad. Handl. Stoekholm, p. 227),
which is eharacterized as, among other distinetions, “Pedibus postieis 4
daetylis,” whieh is doubtless the original source of Pomel’s “4 dactylus.”
At about the same date (1841) Wagner described Erinaceus albiwventris
and E. pruneri on consecutive pages of the same work, without specify-
ing this charaeter for either speeies. The first of these (E. albiventris) I
consider speeifically unidentifiable, for reasons already given in the
present paper. This is the speecies now designated by Thomas as the
type of Atelerix. Wagner, two years later, in his ‘Bericht iiber die
Naturgeschichte der Siugthiere wihrend des Jahres 1842’ (1843, Arch.
fur Naturg., Bd. 2, p. 27), elaimed priority for his pruneri over hetero-
dactylus Sundevall, to which he referred the latter as a synonym. He
says he received a separate of Sundevall’s paper from the editor of the
Archiv, and that the volume in which it was printed was issued later, but,
as he fails to state when Sundevall’s paper was received, or what date it
bore, we are left in doubt as to whieh paper has priority of publieation,
the date of his own publication being “15. Mai 1841.”

+In his comment on Sundevall’s paper he says that “ E. heterodactylus
Sund. mit meinem E. Pruneri identisch ist; auch der hintere Daumen
geht diesem wie jenemn ganz ab.”” He says further that he had assumed
- the absence of the hallux in E. pruneri and E. albiventris to be the result
of an injury and for that reason did not mention it; but, inasmuch as
Sundevall had found the same suppression in his E. heterodactylus, he
now considered it an important character for his E. pruneri and E.
albiventris, to be included in the diagnosis. It is accordingly so included
in his later revision of the hedgehogs (1855, ‘Schreber’s Siugt.,” V, p. 587).
The question of what name the genotype of Ateleriz should bear is
thus somewhat complicated, depending upon priority of publication of
the names E. heterodactylus Sundevall, under which the expression “4
daetylus” (the sole diagnosis of Ateleriz) was first employed for a hedge-
hog, aud which was first recognized as a charaeter of E. pruneri some
two years later. In any ease, by the consensus of authorities both names
refer to the same species. Furthermore, Peroéchinus Fitzinger (1866),
without diagnosis, included only E. pruneri (with E. heterodactylus
Sundevall as synonym), which is, therefore, the genotype of Peroéchinus.
As Peroéchinus is a substitute name for, or at all events a pure synonym
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of, Ateleriz, it thus determines under the peculiar conditions of the
case the genotype of the latter as E. pruneri. (Cf. ‘Internat. Code Zoél.
Nomen.,” Art. 30, 11, 1))

In Thomas's synopsis of the hedgehogs, the sole distinctive character
of Ateleriz is: ‘“‘Hallux absent;” and, so far as 1 can find, this is the only
distinetion between Afeleriz and his new genus .Ethechinus, defined as:
“Coronal parting broad, conspicuous. Posterior palatal shelf broad.
Third incisor two-rooted.” The last two characters, in comparison with
Erinaceus (as restricted by Thomas), are both present in Ateleriz;
the first is of less importance, depending upon the stress to be laid upon
the words “broad, conspicuous,” since in Atfeleriz there is a distinet
coronal parting, although less developed than in Erinaceus europzus
and its near allies.

As shown below (p. 17), the absence of the hallux is not constant,
and therefore not an important character, since in different individuals
of the same litter of young it may be present or absent, although absent
as a rule in a number of forms of the pruneri (heterodactylus ?)-adansoni
group, which is distributed over a ‘wide geographical area. 1 agree with
Thomas that both Ateleriz and /Ethechinus are separable from Erinaceus,
sensu stricto, but collectively rather than as two generic groups, for which
the rule of priority demands the earlier name, Atelerix.

The forms referred to Ateleriz by Thomas are:

1. albiventris = Erinaceus albiventris Wagner, 1841.

2. adansoni = E. adansoni Rochebrune, 1882.

3. hindei =E. hindei Thomas, 1910.

4. spiculus. =E. spiculus Thomas and Wroughton, 1907.
5. spinifex = Atelerix spinifex Thomas, March, 1918.

6. kilimanus =A. kilimanus Thomas, March, 1918.

To which may be added:
7. hindei sotikx = E. sotikx Heller, 1910.
8. faradjius = A. faradjius (described below).
9. langi =A. langi (described below).
And pruneri =Erinaceus pruneri Wagner, 1841 (=?E. heterodactylus
Sundevall, 1841), in place of ‘‘albiventris’ as No. 1 of the above list,
and also as type of Ateleriz in place of albiventris.

Atelerix faradjius, new species
Type, No. 51008, ¢ ad., Faradje, northeastern Belgian Congo, July 7, 1911;
Herbert Lang and James P. Chapin. American Museurn Congo Expedition. Orig.
No. 1660. Topotype ( ¢ very old), No. 51007.
Represented by two adult females from Faradje, of the so-called “albiventris”
type.
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General coloration of the upperparts strongly yellowish white superficially, the
broad light tips of the spines being of this color and nearly concealing the dark sub-
terminal zone. Head in front of eyes, including sides of nose, dull tawny-brown;
also ears and feet the same in general effect; a broad frontal band, cheeks, sides of
neck, sides of shoulders and forearms, thighs and hind legs, rump and whole under-
parts uniforin dull yellowish white (possibly white slightly stained yellowish); upper
surface of fore feet slightly clothed with yellowish-white hairs, hind feet more heavily
clothed with longer yellowish-white hairs, through which the pale tawny ecolor of the
skin determines the general effect; tail similar in coloration to the feet. Spines
broadly tipped (for about 4-5 mm.) with yellowish white (without darker tips);
subapical band (about 5 mm.) dark tawny-brown, passing proximally into dull yel-
lowish white on the basal half. Longest head spines about 17 mm. in length, body
spines about 15 mm.

Collectors’ measurements: total length (type), 249 mm.; head and body, 230;
tail, 19; hind foot, 29; ear, 30. Topotype (very old female with greatly worn teeth):
total length, 205; head and body, 180; tail, 25; hind foot, 26; ear, 30.

Skull neasurements: condyloincisive length, (type) 45.1, (topotype} 43.6;
length of nasals, 16.5, 15; palatal length (to front of premaxillie) 25.4, 24.7; zygo-
matie breadth, 27.7, 26.3; interorbital breadth, 11.8, 11.5; breadth of braincase,
19.5, 19.9; postglenoid breadth, 22, 20; mastoid breadth, 15.5, 16.5; palatal breadth
(outside to outside of m!), 17.6, 16.8; breadth of rostrum at base of front incisor, 6, 5.4;
breadth of palate at ridge behind m?®, 9.7, 8.5; tip to tip of alisphenoid processes,
11.2, 11.3; tip to tip of pterygoids, 6.1, 6.7; length of mesopterygoid fossa, 10.7,
10.2; breadth between pterygoids, 2.8, 2.7; length of upper toothrow (i*-m?), 21.5,
21.5; upper molars, 8.1, 8.1; lower toothrow (to tip of i), 9.7, 8.2; lower molars, 9.9,
9.8; length of mandible (front of symphysis to posterior border of condyle), 34.5,
34.2; depth, angle to coronoid, 17.7, 16.7.

The skull is large and heavy; the nasals are long and narrow, the premaxille
greatly extended posteriorly, meeting the frontals and excluding contact of the inaxil-
la: with the nasals; zygomatic arches narrow as in A. pruneri; mesopterygoid fossa
very broad, the ptervgoids and alisphenoids heavily developed and widespreading as
in A. hindei (the reverse of what is seen in A. pruneri!); dentition heavy, as in A.
langi and A. kindei.

The pattern of coloration is as in A. pruneri, differing from that of
langi and hindei in having the space below the eye white instead of black-
ish. The spines are as in pruneri—short and fine instead of long and
coarse, and those of the frontal border not conspicuously lengthened as
in the hindei group. The general coloration of both spine-tips and hair
is more yellowish and less clear white than in pruneri; the nose and basal
color of the feet and ears is tawny instead of blackish as in pruneri and
in hindei. This however may be subject to considerable variation through
seasonal and other conditions.

1The specimen of A. pruner: lwreemi-)lo)t-d in com rarison is No. 14446, Mus. Comp. Zool.. a young
adult male (teeth unworn), collected at Fazogli. lllue vile, by Dr. G. M. Allen and recorded by him
(Bull. Mus. Comp. Zodl, LVI111, p. 342, July, 1914) as Erinaceus albiventris pruneri.
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Atelerix langi, new species

~ Type, No. 51000, Q ad., Faradje, northeastern Belgian Congo, March 22, 1911 ;
Herbert Lang and James P. Chapin. American Museum Congo Expedition. Orig.
No. 1544.

Represented by 7 specimens, the type, an old female, and her litter of five young
(3 males and 2 females), about one-third grown, taken March 22, 1911, at Faradje,
‘and another third-grown young collected at Garamba, May 1, 1912,

A dark-colored species, allied to Erinaceus hindei Thomas of British FEast
“Africa.

Type.—Upperparts dark brown, the spines over the greater part of the back
uniform blackish brown from base nearly to tip, the extreme tips tending to lighter
brown or even whitish; front of head, flanks and posterior margin of back lighter
than the mid-dorsal area, the spines distinetly whitish-tipped, especially on the lower
back where all are conspicuously whitish terminally. Ventral surface white, the
white area extending along sides of body, shoulders and forearms, and joining the
broad white frontal band between the eyes and base of the ears. A narrow line of
dusky brown borders the white band in front, broadening laterally to include the
cheeks below the eye and extending forward to the naked portion of the face, which,
with the chin, is also dark brown. Upper surface of fore and hind feet dark brown,
but much lighter than the cheeks. Earsand tail dull brown, the former nearly naked.

Youxc.—The five third-grown young differ uniformly from the adult type
specien in the dark markings of the face being more intensely black, in vivid contrast
with the clear white frontal band. The upper surface of the feet is also deep blackish
brown, as is also the tip of the inconspicuous tail. The spines of the dorsal area are
all eonspicuously and uniformly tipped with white, through which the blackish brown
proximal portion of the spines is more or less visible. The young specimens have a
tendency to a narrow blackish median area en the pesterior part of the ventral surface,
in some of them strongly developed. They agree strictly with the mother in the
color pattern, but have the black on face and feet more intense and more sharply
defined, and the white or whitish tips to the spines longer. The slightly younger
specimen fromn Garamba is indistinguishable from the Faradje specimens in coloration
and details of structure.

Collectors’ measurements of the type: total length, 195 mm.; head and body,
175; tail, 20; hind foot, 28; ear, 21.

Skull: condyloincisive length, 43.3; length of nasals, 15.4; palatal length (to
front of premaxille), 24.3; zygomatic breadth, 29.4; interorbital constriction, 11.7;
breadth of braincase, 18.3; postglenoid breadth, 21.7; mastoid breadth, 14.7;
palatal breadth (outside to outside of in'), 17.9; breadth of rostrum at i!, 6.6; breadth
of palate at ridge behind m? 8.2; tip to tip of alisphenoid processes, 9.2; tip to tip
of pterygoids, 5.4; length of mesopterygoid fossa, 10.5; breadth of fossa between
pterygoids, 3; length of npper toothrow (i'-n?), 21.3; upper molars, 9; lower tooth-
row (tip of ij-my), 20.2; lower molars, 10.2; length of mandible (front of symphysis
to posterior border of coudyle), 33.5; angle to condyle, 17.5.

In pattern of coloration A. langi agrees with A. hindei, in both the
dark color of the face extending over the cheeks, which are white in
faradjius aud pruneri; indeed, the series of young specimens of langi
are almost indistinguishable in external features from a corresponding
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series of young sotikéa (a slightly differential form of hinder). The dorsal
coloration in both is superficially dark brown in general effect but the
single adult of lang: is much darker than any of the four adults of hindei
available for comparison,! while the white tipping of the spines is con-
spicuous and uniform in hindet and nearly absent in langi. The spines in
langi are blackish brown from tip to base, lacking the light median band
present in the hindei group. The interaural spines in both are much
longer than those of the body, forming a decidedly lengthened frontal
crest, absent in the pruneri (“‘albiventris™) group.

The type skull agrees in general dimensions with those given for the
type of hindet, but differs from it in the nasals being much longer; the
short nasal border of the premaxillee, with a naso-maxillary junetion as
long or longer than the nasal contact with the premaxillie—quite the
reverse of the conditions in hindet, in which the premaxille are “slanted
backwards, touching the tips of the frontal processes and shutting off
the maxille from the nasals.” The postpalatal region is also mueh nar-
rower, the pterygoid and alisphenoid processes weaker and much less
everted, thus giving to this region a quite different aspect. All of the 6
young skulls (of which the type is the mother of 5 of them) agree with the
type skull in the short naso-premaxillary suture and the long naso-
maxillary suture, and the narrow postpalatal region and weak develop-
ment of its processes.?

Of 12 skulls of the hindei group (5 of hindei and 7 of sotikie [E. albi-
ventris sotikz Heller], the latter all from the Guaso Nyiro River) all but
one have the nasal border of the premaxille extended posteriorly
(“slanted backwards’), and in all but two they nearly or quite reach the
frontal processes, the maxillee not reaching the nasals or barely touching
them for usually less than a millimetre.

The skull of the type of hinde: (a female) appears to have been ex-
ceptionally large (“greatest length 44; zygomatic breadth 30 mm.”),
none of the four adult male skulls before me exceeding a total length of
43 mm., with an average of 42.1, and a maxmmumn zygomatic breadth of
27.6, with an average of 26.7, although the teeth are worn and one
(total skull length 41.7) is very old. The author’s suggestion that when

. 1The specimens of hindei available for comparison are: Nos. 16096 Mus. Comp. Zc6l., subadult &,
l()per Ura River; 16097 Mus. Comp. Zodl.; ad. 9 (skinonly); No. 161699 Nat. Mus., ad. o, Kapiti
Plains: Nos. 164022 and 164023 Nat. Mus,, both ad. 9. Ulucania Hills: No. 182652 Nat. Mue., very
old & (teeth greatly worn), Lololokwi. All the localities are in British East Africa, not far from the
type locality of hinde: (Kitui, about 75 miles southeast of Mt. Kenia). The Mus. Comp. Zodl. speci-
mens (both ex Wulsin Coll.) are labeled Erinaceus hindei; the Nat. Mus. specimens, Lprinateun albi-
rentris Aindes.

. In respect to this latter feature comparison is made with skulls of hindei from the type region of
“he species.
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males are a.vau]s,bk- for examination they would prove to be larger than
the type is thus not confirmed by the present material.

The hind feet in the type of A. langt show no vestige of a hallux.
The slight taxonomie significance of its presence or absence in this genus
is well indicated by the series of 6 young specimens of which the type of
langi is the mother of 5. Of the 6 young ones 3 have a vestigial hallux and
the other 3 are without it. It is also much more developed in one of the
three in which it is present than in the other two. It is also present in one
of the 3 young sotike specimens (No. 181441 Nat. Mus.), and absent in
the other two and in 12 adults of the hindei-sotik series.

SORICIDE

As stated above (p. 2), the shrews of the Congo Expedition were
early assigned to Mr. Hollister, of the United States National Muscum,
for determination, and his report on them was published in this Bulletin
in Oectober, 1916.! The following statement in respect to the extent and
character of the collection is made in the introduction to his paper:

The shrews collected by Herbert Lang and James P. Chapin on the American
Museum Congo Expedition number 183 specimens, of 15 species and 3 genera.
Almost one half of the species are new. This is not altogether surprising when it
is considered how few shrews have been described from the Congo as compared
with other parts of Africa. It nevertheless seems remarkable that five of these new
species should be members of the small group of “naked-tailed’” Crocidura of which
only about ten forms were heretofore known. Five forms of Crocidura which have
been recorded from the general region are not represented in this collection. These
are Crocidura turba turba Dollman, C. t. tarella Dollman, C. poensis attila Dollinan,
C. boydi Dollman, and C. nigrofusca Matschie. Races of C. hildegardex and C.
Sfumosa, as well as representatives of several west coast species also might reasonably
be expected.

In order to complete the record of the Congo collection of insecti-
vores, the shrews obtained are here listed, as determined by Mr. Hol-
Crocidura nyans® kivu Osgood
Plate 1V

Crocidura nyansw kieu HorLisTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV,
p. 663, PL. x, fig. 1 (animal).

Crocidura nyansie kivu ALLEN, 1917, Bull. Amer. Mus. Nat. Hist.,, XXXVII,
Pp. 760-774, figs. 1 and 2 (skull), figs. 5-8 (skeleton), Pl. xcur (animal, from photo-
graph). Skull, skeleton, and external appearance, in comparison with Scutisorex
congicus.

Specimens, 20: Avakubi, 3 (1 aleoholic); Gamangui, 1; \Iedje 16.

VShrews Collected l){tho Congo Expedition of the American Museun .’ !Iy N. llnllu(«-r Bull.
Amer. Mus. Nat. Hist, XXXV, pp %08—600 Pls. vit-x1. October 21, 1916.
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Crocidura surure Heller
Crocidura surure HovLLisTer, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV, p. 664.
Specimens, 2: Faradje, 1 (skin and skull); Garamba, 1 (aleoholic).

Crocidura lutrella Heller
Crocidura lutrella HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist., XXXV, p. 664.
Specimens, 1: Faradje (skin only).

Crocidura turba nilotica Heller

Crocidura turba nilotica HoLLISTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV,
p. 664.

Crocidura turba nilotica ALLEN, 1917, Bull. Amer. Mus. Nat. Hist., XXXVII,
p. 784, Pls. Lxxxix and xc (skiagraphs of skeleton, in comparison with skeleton of
Scutisorex congicus).

Specimens, 4: Faradje, 3 (2 alcoholic); Nala, 1 (alcoholie).

Crocidura caliginea Hollister

Crocidura caliginea HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV, p.
664, Pl v, fig. 1 and Pl vin, figs. 1, 1a (skull).

“Type, No. 48555, Amer. Mus. Nat. Hist., skin and skull of adult 2
(teeth moderately worn and basal suture closed) collected at Medje,
Belgian Congo, July 8, 1914, by Herbert Lang and James P. Chapin.
Orig. No. 2451.”

Crocidura jacksoni denti Dollman
Plate II, Figure 1
Crocidura jacksoni denti HoLLIsTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV,
p. 665, Pl. x, fig. 2.
Specimens, 71: Avakubi, 6; Babeyru, 1 (alcoholic); Bafwabaka, 1;
Faradje, 5; Gamangui, 2; Medje, 51; Nala, 3 (alcoholic); Niangara, 2.

Crocidura bicolor Bocage
Crocidura bicolor HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist., XXXV, p. 666.
Specimens, 1: Avakubi (alcoholic).

Crocidura oritis Hollister
Crocidura oritis HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist., XXXV, p. 666,
Pl v, fig. 2 and Pl vuy, figs. 2, 2a (skull).

“Type, No. 48510, Amer. Mus. Nat. Hist., skin and skull of adult &
(basal suture closed; teeth moderately worn) collected at Avakubi, Tturt
River, Belgian Congo, July 6, 1914, by Herbert Lang and James P.
Chapin. Orig. No. 2530."”
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This species is based on five specimens, four from Medje and one
(the type) from Avakubi.

Crocidura latona Hollister
Crocidura latona HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist., XXXV, p. 667,
- PL v, fig. 3and Pl v, figs. 3, 3a (skull).
“Type, No. 48610, Amer. Mus. Nat. Hist., skin and skull of adult &
(basal suture closed; teeth moderately worn) collected at Medje, Bel-
gian Congo, March 17, 1910, by Herbert Lang and James P. Chapin.

Orig. No. 773.”
Besides the type there is a single skin without skull, from Avakubi.

Crocidura ludia Hollister
Crocidura ludia HoLL1sTER, 1916, Bull. Amer. Mus. L\at Hist., XXXV, p. 668,
Pl. vi1, fig. 4 and Pl. 1x, figs. 1, la (skull).
“Type, No. 48566, Amer. Mus. Nat. Hist., skin and skull of adult &
(teeth slightly worn and basal suture not closed) collected at Medje,
Belgian Congo, May 16, 1914, by Herbert Lang and James P. Chapin.

Orig. No. 2366.”
There are three specimens of this species in the collection, two

from Medje (one the type) and one from Ngayu.

Crocidura polia Hollister
Crocidura polia HoLL1sTER, 1916, Bull. Amer. Mus. Nat. Hist., XXXV, p. 669,
Pl. v, fig. 5 and Pl 1x, figs. 2, 2a (skull).

“Type, No. 48559, Amer. Mus. Nat. Hist., skin and skull of adult &
(basal suture closed; teeth moderately worn) collected at Medje, Belgian
Congo, July 1, 1914, by Herbert Lang and James P. Chapin. Orig. No.
2442."

Crocidura congobelgica Hollister
Crocidura congobelgica HoLLISTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV,
p. 670, PL. vi, fig. 6 and Pl. 1x, figs. 3, 3a (skull).

“Type, No. 48512, Amer. Mus. Nat. Hist., skin and skull of adult
& (teeth little worn) collected at Lubila, near Bafwasende, Belgian
Congo, September 20, 1909, by Herbert Lang and James P. Chapin.

Orig. No. 122.”

There are only two specimens of this species in the collection, the
type from Lubila and a specimen from Medje.

Sylvisorex gemmeus irene Thomas

Sylwisorex gemmeus irene HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist,, XXXV,
p. 671. Table of measurements of 12 specimens,

Specimens, 19: Medje, 18 (including 4 young in aleohol); Faradje, 1
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Sylvisorex oriundus Hollister
Plate 11, Figure 2
Syleisorex orvundus HorrisTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV, p.
672, Pl v, fig. 7 and Pl 1x, figs. 4, 4a; Pl x1, fig. 1 (anbnal).
“Type, No. 48554, Amer. Mus. Nat. Hist., skin and skull of adult ¢
(teeth little worn) collected at Medje, Nava River, Belgian Congo, May
20, 1914, by Herbert Lang and James P. Chapin. Orig. No. 2368.”

Scutisorex congicus Thomas
Plate 111

Scutisorer congicus HoLLisTER, 1916, Bull. Amer. Mus. Nat. Hist.,, XXXV, p.
673, PL. x1, fig. 2 (animal). Table of measurements of 15 specimens.

Scutisorcr congicus ALLEN, 1917, Bull. Amer. Mus. Nat. 'Hist,, XXXVII, pp.
769-784, figs. 1-8, Pls. Lxxxix-xcn. Skull and skeleton (Pl. xc1, animal). Scufi-
sorex raised to the rank of a subfamily Scutisoricina.

Scutisorer (cougicus) SCHULTE, 1917, Bull. Amer. Mus. Nat. Hist., XXXVH],
November 26, pp.785-792. The lunbar vertebre of Scutisorex.

Specimens, 44: Bafwabaka, 2 (skin and 1 complete skeleton);
Medje, 42, including 1 in alcohol and 5 more or less complete skeletons.

The highly specialized vertebral column of Scutisorex has been made
the subject of two special papers already published in this Bulletin (loc.
cit., supra), one of them, by the author of the present paper, on the
remarkable specialization of the vertebral column—unique, or without a
known counterpart, in mammals—with numerous illustrations; the
other, by Dr. H. von W. Schulte, on the lumbar vertebrse from the mor-
phogenetic viewpoint. In order to emphasize the taxonomic ilmportance
of this surprising specialization the genus Scutisorex was raised to sub-
family rank under the name Scumisoricing. To the first of these
papers Mr. Lang contributed several pages of field notes.

MACROSCELIDIDZE

Rhynchocyon stuhlmanni stuhlmanni Matschie

Rhynchocyon stuhlmanni Matscnig, 1893, Sitzber. Gesells. naturf. Freunde
Berlin, pp. 66-68. Andund, Semliki River, two specimens, adult and young.

Rhynchocyou stuklmanni nudicaudata LypExkker, 1906, Proc. Zool. Soc. London,
April 1907, p. 995. Mawambi district, Ituri Forest, Belgian Congo. One specimen.

Represented by 5 specimens: Penge, 2 (1 skin and skull; 1 aleo-
holic), April 21, 1914; Avakubi, 2, November 13, 1913, and May 22,
1914. All are females, of which 2 are adult and 1 with the milk denti-
tion. Also a feetus in aleohol.

The Museum Collection contains also an unsexed specimen of this
form from the Budongo Forests, east of Lake Albert; February 1911.
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The collectors’ measurements of the two adults are: total length, 515
min. (Penge), and 501 (Avakubi); head and body, 268, 259; tail, 247,
242; hind foot, 84, 84; ear, 30, 30. Skulls: total length, 69.5 (Penge),
—(Avakubi) ; condyloineisive length, 62.3,65; zygomatic breadth, 36, 35.
They thus agree in measurements with average specimens of R. s. claudi
from localities farther west, as recorded below (Tables 1-4, pp. 23-26).

This fact has, however, little significance since the range in size of
adults of R.s. claudi covers all forms of the genus Rhynchocyon of which
measurements have been published. Incoloration they closely resemble
extremely dark examples of claudi, from which they are not satisfactorily
distinguishable. Placed at the end of the dark series of claudi, they
completely merge with it. It seems preferable, however, to recognize
themn as a darker geographical race of the same specific group.

Rhynchocyon stuhlmanni nudicaudata Lydekker, however, based on a
single specimen from the Mawambi district of the Ituri Forest, seems
scarcely entitled to serious consideration. The description indicates
that the type was not unlike the dark phase of the R. stuhlmanni group,
with which the author was at the time wholly unacquainted except
through the description of stuhlmanni. The “generally dark color and
wholly white tail”’ are not distinetive in view of the variations shown, and
described below, in the claudi series; nor are there any geographical
reasons that would seem to require its recognition, the type locality of
nudicaudata being less than fifty miles southeast from Penge, in the same
environment as the latter, and represented in the present collection by
specimens of stuhlmanni, while the type of stuhlmanni came from a
locality equally near that of nudicaudata. The characters of naked ears
and tail, dwelt upon as important distinetions, have no real significance,
as such conditions are not infrequent in the claudi series; while a white
tail, at least in dry skins, is a prevailing condition. The hairs of the tail
are also so ininute that they are often apparent only on very close in-
spection, giving the impression of a naked tail, especially in comparison’
with examples of the cirnei group, with which the author compared his
specimen.

Rhynchocyon stuhlmanni claudi Thomas and Wroughton
Plate I; Text Figure 1
Rhynchocyon claudi Tuomas axp Wroveuros, 1908, Ann. Mag. Nat. Hist,, (7
XIX, May, p. 370. *“Beritio, Welle River.”

Rhynchocyon claudi Tuosas, 1915, Ann. Mag. Nat. Hist., (8) XVI, November,
P 470. Medje, 1 specimen; Poko, 12 specimens.
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Represented by 105 specimens, of which 99 are skins with skulls; 6
feetal and young specimens in alcohol, and several skeletous, collected as
follows:

Medje, 20: May and August-October 1910; November 8, 1913;
March 17-20, 1914.

Nala, 1 (aleoholic): July 1913.

Akenge, 5: September 29-October 19, 1913.

Niapu, 79: November S-December 26, 1913.

The 99 specimens represented by skins and skulls consist of 56 males
and 43 females, of which 76 are adult and 23 more or less immmature. The
latter range in age from one specimen in which the milk teeth had not
pierced the gum to those with the deciduous dentition fully developed (a
series of 11 specimens), and the other 12 specimens fully illustrate the
transition from the deciduous to the permanent teeth. It has hence
seemed desirable to utilize this abundant material for the illustration of
the tooth development of this interesting genus of insectivores. (Text
figure 1, stages 1 to 8.)

The large series of adults from Niapu (43 males, 25 females) affords
the basis for a study of sex, age, and individual variation. In the fol-
lowing tables (Tables 1-3, pp. 23-25) the external measurements, carefully
taken by the collectors before skinning, have been combined with three
measurements of the skull (total length, condyloincisive length, and
zygomatic breadth). Table 1 gives the measurements of the males,
Table 2, of the females, and Table 3 is a summary of Tables 1 and 2.
In these tables the specimens are arranged in four categories, according
to age as indicated by the amount of wear shown by the teeth, the
purpose being to determine the influence of age upon the general size of
the animal after the permanent dentition has been fully acquired. Table
4 is designed to show the correlation of growth with the tooth develop-

‘ment. Of the 18 specimens included in this table, 5 are from Medje and
13 from Niapu, those from Medje being indicated by an asterisk.

Sexual Variation
There is no appreciable difference in size or coloration due to sex.
The average total length (tip of nose to end of tail) in 43 adult males is
515 mm., in 25 adult females, 516 mm. The average total length of the
skull for the sanie specimens is, males 68.1, females 68.5; condyloincisive
length, males 62.3, females 63.5; zygomatic breadth, males 36.3, females
36.2.



—__;::inm AND CRANIAL MEASUREMENTS OF 43 ApULT MALES OF Rhyn-
‘M.:.-M, rroM N1aPU, BELGIAN CoxGo

External Measurements Cranial Measurements
Head ] Condylo- | =
o B R el gl et e | D, o
. N, eet.
42 | 500 | 265 | 235 84 20 [64.8 | 64.1 33.5 | Unworn
- 509 269 240 84 31 [67.0 61.6 36.2 3
444 5 265 240 86 31 |67.3 62.1 35.7 -
_ | 201 265 89 3¢ |67.3| 63.5 36.3 i
4. 480 260 220 S1 81 | 65.6 | 60.7 35.7 &
447 | 482 | 250 232 83 32 |67.2 609 36.4 “
: 286 245 86 83 |66.1| 61.4 34.8 X
456 err 263 85 81 [68.5] 61.5 36.5 “
S _E 303 252 87 31 | — | — 35.6 &
| 52 281 240 88 80 |[68.3| 62.9 35.3 &
504 | 2m7 252 |90 31 [67.1 63.6 37.5 &«
§12. | 275 237 83 31 |66.6| 62.5 35.0 “
458 260 —_ 83 81 4 83.2| ©l1.4 36.9 L
460 244 225 s2 31 [66.9 60.8 34.3 L
522 | 273 249 SS 31 {667 60.7 34.4 H
510 | 278 | 232 | 87 | 31 |67.7| 620 | 35.0 ]
465 242 223 83 30 [66.1 61.2 33.6 &
406 | 250 237 86 31 |67.3| 61.5 85.2 3
512 270 242 87 30 | 685, 62.5 35.6 u
582 274 248 S6 30 [68.5 629 36.S s
502 | 259 243 87 31 |68.5 633 36.0 o
518 | 274 244 84 30 |66.8 61.6 35.7 =
502 267 235 87 30 [69.2 620 36.6 &
514 | 275 | 239 | 8 | 31 |68.4| 631 | 36.1 ¥
516 262 | 254 | 86 | 20 |66.3| 62.2 | 36.3 “
517 271 246 S4 31 [69.0 61.9 36.4 | Slightly
! worn
'$35 200 245 88 81 |70.8| 63.6 87.4 @
&7 | 275 | 252 | %0 | 31 |68.3] 624 | 36.9 5
508 268 240 S8 81 |€7.9.| 68.2 —— %
. 582 | 279 | 253 | 8 | 33 |67.0| 62.4 | 365 §
504 269 235 S4 30 [68.3 615 35.6 #
512 266 246 83 33 [70.5 633 36.2 | Much
worn
535 287 248 89 31 |66.7  63.6 38.0 R
837 | 253 | 264 | s6 | 32 |er1| 631 | a1 |«
510 267 243 84 32 |68.4| 621 sss | *“
485 261 224 89 32 |~— | 63.0 38.1 | Greatly
| worn
520 201 229 37 82 [67.7 631 37.9 L
522 273 249 88 31 |69,2 627 37.2 L
515 | %0 | 25 | 85 | 20 |e04| 626 365 |
305 270 235 83 2 67.9 | 61,6 36.3 ”
300 262 238 82 30 [65.6 60.1 86.5 "
530 I 256 91 32 (602! 65.0 87.5 -
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TABLE 2. —EXTERNAL AND CRANIAL MEASUREMENTS OF 25 ApuLT FEMALES OF
Rhynchocyon s. claudi rrom Ni1aru, BELciax Coxco

I External Measurements Cranial Measurements
| Head ; | =" | Occipito- Condylo- . Condi-
Cat. No. lz(:x“tlhl and | Tl | ;.l(:::j l Ear nasal incisive lf:e:(:;:h tion of
¥ | Body ‘ Length | Length Teeth

49460 | 532 ‘ 281 251 | 85

|
3t 68 .4 63.6 36.7 Unworn
40464 | 530 | 272 | 258 ‘ 86 | 31 | 676 623 | 34.5 “
40479 | 520 | 271 | 288 | 85 | 32 | 67.6 | 61.8 | 343 E
40480 | 516 | 279 | 237 i 88 [ 31 | 695 63.0 | 36.0 “
40485 | 525 | 206 | 250 | 84 ' 30 | 67.9 | 63.3 | 36.1 “
40486 | 522 | 276 | 46 | 89 | 29 | 669 | 621 | —— | «
40487 | 523 | 274 | 249 | 87 [ 32 | 630 635 | 365 “
40488 | 514 ’ 276 | 238 | S5 | 30 | 634 637 | 354 “
49490 | 535 | 283 | 252 | S84 | 20 | 66.1 62.2 | 36.6 “
49500 | 522 | 27 | 245 | 85 | 30 [68s | 626 361 | ©
40504 | 517 | 262 | 255 l 85 | 31 | 688 | 63.6 | 34.2 “
40507 | 511 | 270 | 201 | 86 | 31 | 67.5 | 61.9 | 336 “
49511 | 530 | 277 | 253 | 87 | 30 | 706 | 63.3 I 36.7 @
49526 | 513 | 272 | 241 | 86 | 31 [ 6857 | 63.7 | 356 “
49502 | 512 | 271 | 241 | 86 | 31 [67.6 | 625 | 358 Slightly
‘ | worn
40508 | 402 | 255 | 237 | 81 | 81 | 66.4 | 61.3 | 35.4 “
49453 | 517 | 27 | 200 | 85 | 3 685 631 | 36.5 |Much
: | { worn
49469 | 528 | 293 | 235 | 87 | 31 [ 706 640 | 367 “
19483 | 530 | 204 | 245 | s6 | 31 [ 6906 636 353 | ©
49494 | 511 266 245 | 87 | 31 | 69.2 | 63.1 gi.gy | ™
49501 | 540 | 202 | 248 | 87 | 31 | 680 635 | 37.0 “
49503 | 520 | 278 | 242 | 85 | 32 | 711 648 | 37 4 |Greatly
| worn
49454 | 532 | 235 | 7T | S6 | 31 | 600 | 63.3 | 3.8 [ =
49472 | 505 | 272 | 233 | 83 | 32 | 688  61.8 | 857 | “
49525 | 499 | 273 | 226 | 83 | 33 | 60,1 ! 640 | 35.2 |
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OF MEASUREMENTS OF 43 MALEs AND 25 FEMALES GIVEN IN
TaBLEs 1 axDp 2

External Measurements Cranial Measurements

| Sexana Head ' Condslo-
Total . Hind Total |7 | Zygom.
o BN R R I Bt e
| 025 | S08.0 | 260.7 | 240.5 | 85.4 | 30.8 67.2|62.1 | 36.6
25 | 458 242 220 81 29 64.8 | 60.7 | 33.5
.| d'25 | 556 303 265 90 34 69.2 | 64.1|37.5
6 | 619.8. ] 274.0 | 5.3 | 86.1 | 81.6 | 68.9 | 62.5 | 36.5
dg 6 504 266 235 83 30 67.8 | 61.5 | 35.6
d 6 | 535 290 253 90 33 70.8 | 63.6 | 7.4
o #11528.5 | 273.2| 250.2 | 86.5 | 82.0| 68.2 | 63.0 | 36.9
o 4! 510 266 243 83 81 66.7 | 62.1 | 36.2
g 4| 535 287 264 89 23 70.5 | 63.6 | 38.0
. 7|511.0| 271 6] 239.4 | 86.3 | 30.7 | 8.2 | 62.6 | 37.1
g 7| 430 261 224 S2 29 65.6  60.1 | 36.3
g 7|48 291 256 91 32 69.4 | 65.0 | 38.1
Q14 | 522.8| 2786 | 248.6 | 5.9 | 30.6 | 68.1 | 64.2 | 35.5
Q14 | 511 262 287 S4 29 66.1 | 61.8 33.6
Q14-| 535 283 259 S9 32 70.6 | 63.7 | 38,7
9 2 562.0| 263.0| 230.083.5|81.0|67.0]61.9| 356
Q2| 402 255 237 S1 31 66.4 | 61.83 | 85.8
9 2 512 71 241 86 31 7.6 | 62.5 | 35.4
0515258 | 281,7| 425 86,2 |31.2|60.5)63.5| 36.7
o 11811 266 2385 S5 81 858.0 ; 863.1 | 35.8
9 5| 540 204 248 87 82 71.1 | 64,0 | 87.4
Q 4| 512.0 | 276.7 | 235.3 | 84.0 | 32,0 | 60.0 | 63.4 | 36 2
Q4 499 72 226 83 31 88.8 | 61.8 | 85.7
9 41582 285 247 86 60.1 | 648! 36.8
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Age Variation

‘CoLoraTioN.—Coloration is only slightly affected by age. In
voung specimens in the first pelage, the tones are praetically the same as
in adults; the light and dark markings of the upperparts are not quite so
sharply defined, but the pattern is strictly the same. In very old speci-
mens the dorsal pelage has sometimes a more grayish cast than is usual
in younger animals, due perhaps to less prompt renewal. As will be
shown later, the wide variation in color seen in a series of specimens has
no relation to sex or age.

Si1ze.—Tables 1-4 have been compiled with special reference to the
effect of age upon the general size of the animal and upon the size of the
skull, since species and subspecies are sometimes based on adolescent
specimens, and frequently on ‘“‘ young adults.” Table 4 shows that in 6
specimens having only the full deciduous set of tecth the total length
(tip of nose to end of tail vertebre) ranges from about 440 to 460 mm.
as compared with the average adult length of about 515 mm., and a con-
dyloineisive length! of about 50 to 60 mim., as compared with about 63 mm.
in middle-aged specimens. During the period of the replacement of the
deciduous by the permanent teeth the size increases to about the mini-
mum for adults, the total length averaging about 500 mm. and the
condyloincisive length about 60 mm.

The average total length of the animal in 38 specimens (24 males, 14
females) with unworn teeth is 514 mm. (males 509, females 524); aver-
age condyloincisive length of skull, 62.3 (males 62.1, females 62.8).

In 8 specimens (6 males, 2 females) slightly more advanced in age
(the teeth appreciably worn) the average total length is 516 mm. (inales
520, females 501); condyloincisive length of skull, 62.3 (males 62.5,
females 61.5). In this case the number of specimens is too small to be
satisfactory, especially in relation to sex difference in size.

In 9 speciinens (4 males, 5 females) still older (teeth much worn), the
average total length is 524.4 mm. (males 523, females 527); condyloin-
cisive length of skull, 63.27 (males 63.25, females 63.5). Again the
series is too sall for satisfactory results, but is not wholly without
interest.

The old-age (senile) series is represented by 11 specimens (7 males,
4 females). The average total length is 512 mm. (inales 511, females 514);
condyloincisive length, 62.9 (males 62.6, females 63.5).

The condyloincisive length is & better standard than total length of skull, the osnificaticn cf the
nasal eartilage being a varinble element, sametimens termiinativg at_cr a little behind the tip of the
auuu'nll- but usually extending severs] willimeters teyond this poirt. Hevce, tetal lergth std oes

tonasal length are unduirnbfe teasureanents for skulls of Rhynchocyon
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The results of the foregoing analysis of variation in size as affected
by age and sex are collated in the following tabular résumé (Table 5).

The results derivable from the above tabulation would possess
greater interest if the number of specimens in each of the six categories
had comprised a more nearly equal number of specimens—if each had
been as large as in Table 3. It seems safe to assume (1) that size is not
diagnostic of sex, although the above statistics indicate a slight superiority

TasLe 5.—RELATION OF AGE AND SEX To SizE

Condylo-
| No.of | Tow} incisive
Condition of Teeth =~ % | Length |
Specimens | - Length
| | Animal Skull
)
1. Entire milk set only 6 ! 451 1 56.3
1
2. Entire milk set plus :—:l— more or less developed | 5 | 501 | 60.5
38 ‘ 514 | 62,8
3. Permanent set, unworn 24 509 | 63.1
40 | 924 |1 828
8 | 516 62.3
4. Permanent set, slightly worn 6 | 520 62.5
29 | 501 ; 61,5
9 | 5244 | 6327
5. Permanent set, much worn it | 528 1" 63.28
{59 57 63 5
11 | 512 62.9
6. Permanent set, greatly worn B 511 62.6
{49 514 63.5

for the females. The largest specimen of the entire series is a “ydling
adult” male (No. 49445), with a total length of 556 mm., a tail length of
265, length of hind foot 89, and condyloincisive length 63.5, dimensions
not reached by any female, except the skull length in a few old females,
which again is exceeded by a few old males. (2) There is a slight inerease
in size, both externally and of the skull, in the old-age period, but insuffi-
cient to antagonize the selection of young adult specimens as types of new
forms, since individualisim in any age class more than bridges the differ-
ences that can properly be ascribed to age after approximate maturity
is reached.
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Individual Variation

Si1ze.—As already noted incidentally above, the variation in total
length (tip of nose to end of tail) in the series of 25 young males with un-
worn teeth from Niapu covers the entire range of variation in the whole
series of the 68 adults from Niapu, all of which were taken within a period
of about six weeks in November and December of the same year, and all
within a radius of about six miles in strictly uniform environment.
Leaving out of consideration a single specimen (No. 49474, &), obviously
a dwarf, the average total length is 510 mm., the two extremes being 465
and 556, a difference of 91 mm., 17 per cent of the mean.  Even this is
exceeded in the old-age series of 7 males, where the range is 19.6 per
cent. This illustration applies equally to length of tail, where the range
of variation is 18.7 per cent of the mean, but not to hind foot and car,
where the range is respectively 10 and 2 per cent. It is also much less in
the skull, in which the mean condyloincisive length in the 25 young
adults in question is 62.1 mm., and the extremes 60.7 and 64.1, and the
difference 3.4 mm., or only about one-half of 1 per cent. This, however,
is nearly equal to the variation due to age, where the average condylo-
ineisive length in the old-age series of 11 specimens is 62.9 mm. (minimum
60, maximum 65 mun.). The variation in zygomatic breadth parallels
that of the skull length.

CoLoraTION.—Rhynchocyon s. claudi may be said to have, in a general
way, a light phase and a dark phase of coloration, but a large proportion
of the specimens in the present large series are in such varying degrees
intermediate that no line of demarcation can be even approximately
assigned. As the extremes of light and dark specimens belong to the
same sex and prove to have been taken on the same day at the same place,
it must be assumed that this wide range of color variation is purely in-
dividual. Yet, should single specimens of the extremes of the light and
dark types of coloration be received by a systematist from even the same
loeality, he might be pardoned for considering them as nameable forms.
Some of the East African forms of Rhynchocyon have been found to be
notably prone to melanisin, but among the hundred examples of the
claudi type collected by the American Museum Congo Expedition not
one shows such tendency, notwithstanding the large amount of color
variation they present.

The light or reddish phase (Plate I, upper figure) may be indi-
cated as follows, beginning with the ventral area:

Chin, throat, fore neck and pectoral region entirely and nearly-uniform buff,
varying from pale buff to ochraceous buff (in different specimens), abruptly con-
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stricted at axille and peetoral area to about the median third or fourth of thorax,
thence expanding to cover the lower abdomen and inside of thighs, usually darkest
on middle of breast and lighter on throat, middle of thorax and mid-lower abdomen.
In extreme specimens this portion of the ventral surface has a decided rufous tone.
Sides of head fromn base of rostrum, expanding upward te enclose the ears, sides of
neck and sides of body to base of tail (encroaching deeply on sides of abdomen and
nearly meeting over thorax), brownish rufous or chestnut slightly varied with black-
tipped hairs. Top of head and mid-region of back to base of tail more varied with
black-tipped hairs, which from the withers posteriorly take the form of four longi-
tudinal blackish bands, which from middle of back to base of tail are broken by four
or six transverse rows of whitish spots, which vary in tone (in different specimens)
from elear white to pale buffy white. Over this area the general effect is that of
alternating transverse rows of rather sharply defined black and white spots, about
five of each being rather distinctly defined, with an additional posterior row of two
white spots at the base of the tail, and an ill-defined anterior row of small, less dis-
tinet, whitish spots. There is also a tendeney to an additional lateral row of indis-
tinet or subobsolete whitish or pale buffy spots on each side of the usual four distinet
median rows of spots. Counting all the rows of white or whitish spots they form
six longitudinal rows, the outer rows separated fromn the others by dark chestnut
instead of blackish intervals. )

No. 49463, Niapu, November 24, 1913, adult &, and No. 49477, Niapu,
December 1, 1913, adult &7, may be taken as typical of the light or reddish phase.
In general tone No. 49477 is lighter, with the dorsal spots clearer white, than No.
49163.

The dark phase (Plate I, lower figure) may be thus indicated:

Light portion of the underparts much paler, or faintly yellowish white; the sides
of head, neck, and body dull dark brownish, almost without trace of rufous exeept
around ears and on sides of neck; top of head and mid-region of back grizzled yellow-
ish gray with most of the hairs broadly black-tipped; the back from the posterior
part of thoracic region to base of tail with deep black predominating, the whitish
spots reduced in size and usually rather clear white, and the longitudinal and trans-
verse bands indistinet or blended into a black or blackish general ground color,
the black most concentrated along the median line.

This phase is typieally represented by No. 49487, Niapu, December 4, 1913, adult
9. No. 49490, adult @, same locality and date, has more rufous suffusion on sides of
neck, nape, and shoulders.

Each phase is typically represented by both males and females taken
on consecutive days, or sometimes on the same day, at the same ldeality.
Other specimens collected actually or approximately at the same date
and place, equally representative of both sexes and strictly comparable
as to age, fill every gradation between the two extremes. Hence the
types of coloration above described can scarcely be considered as repre-
senting respectively a definable red and dark phase, but merely the ex-
tremes of a wide range of purely individual variation, shown in the
accompanying colored plate.
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.~ CraNIAL VARriaTionNs.—Matschie! and others apparently believe
that the relative length of the frontal and nasal sutures is of specific value
in Rhynchocyon. Specimens of Rhynchocyon s. claudy in our series show that
the frontal suture may be as long as, or longer or shorter than, the nasal
1t and in some cases one of the nasals is fully 4 mm. shorter than
» other. The following measurements?® illustrate variations in speci-
taken in the same locality at Niapu:

|
Frontal Suture Nasal Suture

No. 49445 & 24 mm. 24 mm.
49479 ©Q 27.25 mm. 19 mm.
49443 & 27 mm, 20 mm.

' 49459 o 28 mm. 20.5 mm.
49448 o 22 mm. 25 mn.

= Mcyon claudy Thomas and Wroughton was based originally

on a specimen in the light or reddish phase of coloration from Beritio,

near Angu, on the Uele River. Later a single specimen from Medje and
twelve others from Poko were referred to this species by Thomas.

The present collection contains 20 specimens taken at Medje, 5 col-

lected at Akenge, and 79 at Niapu. The two last-named localities

are within about thirty miles of Medje and Poko and have the same

environment. There can be little doubt therefore of the correct refer-

ence of all these specimens to R. s. claudyi.

DexTITION OF Rhynchocyon
Text Figure 1

The present large series of skulls of Rhynchocyon s. claudi affords
material fully disclosing the character of the dentition of Rhynchocyon
from its early stages to old age. In the youngest skull (No. 49434—see
Table 4, p. 26) of the series the teeth are wholly enclosed in the gum;
in a slightly older specimen (No. 49427) the tips of the principal cusps
of the deciduous teeth (canines and premolars 2, 3, 4) have broken
through. Other specimens, more advanced, show the gradual develop-
ment of the milk teeth and the order of their displacement by permanent
teeth. In a succeeding table (Table 5, p. 28) mneasurements are given
to show the correlation of the size of the individual with tooth develop-
ment, from the stage just prior to the appearance of any of the teeth

11803, Sitzber. Gesell. naturf, Freunde Berlin, p. 66
eranial variations are indicated in the tables of measurementsand need not Le erpecally
“emphasized, as they present no unusunl festures.
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above the gum to full maturity of the permanent set. Several stages of
development are also shown in the accompanying text figure (Stages
1-8). 4

Deciduous Dentition

The milk dentition, strictly construed, consists of 24 teeth: 133,
Cl, Pyi=19=24. The first premolar (p 15}) is not present till later
and has no successor.

UppEr or MaxiLLary Series.—The single upper incisor (i* by
position) is a minute spicule inserted at the extreme posterior border of
the premaxilla and has no successor. Although small and frail, it often
persists through life, being frequently present in the senile stage. In 46
adult skulls, taken at random for the investigation of this point, 15 (33
per cent) were found to retain one or both upper incisors, both being
present in 6 skulls and one in each of 9 skulls, most frequently on the
right side. When these teeth are absent their alveoli often remain,
indicating the recent presence of the teeth.

The canine is a small bicuspid tooth, with a slender-pointed central
cusp, and a small slender-pointed posterior cusp, about one-third as
high as the main cusp. The canine is shed at the same time as the pre-
molars, but its successor is long in maturing, and, when fully developed,
is long, slender, and saber-like. The second, third, and fourth premolars
(dp?, dp?, dp*) arise simultaneously. Dp? has a basal length slightly
exceeding its height, with two pointed cusps, the anterior one consider-
ably exceeding the other in size and height, and a low anterior and a low
posterior cusplet, both arising from the cingulum. Dp? is subtriangular
in basal outline, the anterior half narrow, the posterior broad, with a
main central cusp, a smaller one behind it, and a still smaller one in
front, on the cingulum. There is also a low, broad postero-internal cusp,
and, behind this, a slight cusplet from the cingulum. Of these five cusps,
three are external and two internal. Dp* is subquadrate and distinetly
molariform, with four prominent cusps, the outer much higher than the
inner, the four cusps collectively enclosing two deep basin-shaped
cavities. There is also an anterior cusplet from the cingulum.

Lower or ManpiBULAR SERIES.—The anterior four milk teeth in
the lower jaw are all incisiform, similar in size and general form, and have
their axes directed forward. The two middle teeth are tricuspid, the
first and fourth bicuspid. They are separated from dp. by a long convex
diastema. The first three incisiforin teeth are shed singly at intervals.
The three posterior milk premolars (dps, dps, dps) increase suceessively
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in size, dps being less than half the size of dps, and dps is less than one-
third the bulk of dps. Dp: has a high-pointed central cusp and a small,
low, sharp-pointed one before and behind it, and a cusplet on the posterior
cingulum. Dp; is similar in structure to dps, but is a much larger tooth.
‘Dpy consists of two sections, each of which encloses a deep basin from the
borders of which arise four cusps, of which two are antero-external,
the other two internal, one of which is median and the other posterior.
The medio-internal cusp is usually minutely bipointed when unworn.
The above conditions are represented, essentially or exactly, by 7
skulls (Nos. 49523, 49436, 49513, 49514, 49510, 49499, 49493, of Table 4).

Permanent Dentition

The permanent dentition comprises 36 teeth: Iy}, C}1, Py i, M
Exi:-%. In this enumeration the minute upper incisor is assigned
as a permanent tooth, although, as already explained (p. 32), it is often
absent in adults, though frequently persisting through life, and has no
successor. The first premolar in both jaws has also no successor and is
developed later than the other premolars which have successors.

Uprer orR MaxiLLARY SERiEs.—The canine is a long, slender,
laterally compressed, 2-rooted tooth, with a conspicuous longitudinal
groove on its antero-internal face. The first premolar (p') does not
pierce the gum till the milk premolars (dp?, dp?, dp*) are fully developed
and funetional, and has, as already said, no predecessor. It is a small
unicuspid, 2-rooted tooth, about as long antero-posteriorly as high. It
is separated from both the permanent canine and the permanent p* by
diastemata nearly equal in length to the basal length of the tooth. P*
and p® are similar in form to their respective predecessors, from which
they differ mainly in larger size. P*is more completely molariform than
dp!, and differs from m! only in being larger and slightly more quadrate.
M is subquadrate, the anterior half of the tooth broader than the pos-
terior half, with higher cusps, which are situated at the four corners of
the tooth. M? is trigonal, with three cusps, and is about one-third the
size of w? Thus, in the permanent dentition, the last three maxillary
teeth are typically molariform and, on the basis of strueture and posi-
tion, would be classified as molars, but the first one of the three has a
milk predecessor.

Lower or ManpisuLAR Series.—The three permanent incisors
all have bifid erowus, are close-set, directed obliquely forward, and differ
from their predecessors mainly in their larger size. The canine is a small
2-rooted tooth, separated from iy and p, by slight diastemata. Its axis
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Fig. 1. Development of the dentition in Rhynchocyon stuhlmanni claudi
Thomas. All X¥; a and b, side views; ¢ and d, crown views. Fromspecimens taken
in the Belgian Congo by The American Museum of Natural History Congo Ixpe-
dition, 1909-1915.

Stage 1. Milk teeth breaking through gums. No. 49518, Q juv., Medje, June 3, 1914.
Stage 2. Milk teeth more advanced: alveolus of p! fissured. No. 49437, 9 juv., Medje, Septem-

Stage 3. Milk teeth fully developed, and p' nearly so; convex diastema where p is forming be-
neath. No. 49513, & juv., Niapu, Deceinber 17, 1913, X )

Stage 4. Upper milk dentition p!, and crown of m! just throush gum: lower jaw: milk teeth, gl
r'gclli‘udnnced. my half up, and tip of permanent iy in sight. No. 490498, ¢ juv., Niapu, December 6,

34
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(Fig. 1 continued)

L Stage 5. First molarfully up and second molar half up in both jaws; permanent premolars visible
¢ the roots of their predecessors; permanent lower incisors and lower canine fully developed.
n 40484, 9 juv., Niapu, December 4, 1913, - 1
' -lg . tly more nisture, the molam being full-grown, but premolnrs of permanent set still
od by the milk teeth in both jaws; eaniniform p; nearly mature; upper milk eanine has been
e, Kn.;ﬂ-lﬂﬁ. " Niapu, Nm-c:;uln-r 26, IJH:!. ot g Bh 9. 06
ge 7. ature permanent dentition, but upper canine not fully grown. No. 41486, @, Ninpu,
Devember i, 1913, .- -
~ Stage$ Senile stage toshow wear of teeth. Tn old age the first premolar beconies greatly worn in
both jawa, sometimes only the roots of p! remuining  No, 49503, old 9, Niapu, Deceniber 8, 1913

35
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1s directed forward, as is the case with the incisors, which it exceeds but
little inr size, its blunt-convex crown not rising above the crown surface
of the incisors. Pjis a 2-rooted unicuspid, perfectly caniniform in strue-
ture and function; its height is about twice its basal length, or about
twice the height of ps and ps, and it is a persistent tooth of the first set.
Ps, ps, and py are respectively similar in structure to their predecessors
but more massive. P, conforms in plan with the molars except in having
an additional cusp on the interior border, making five cusps instead of
four as in the molars. It is thus a slightly longer tooth than m,. The
median internal cusp, when the tooth is unworn, is usually minutely
bipointed, as in its predecessor. M; and nip are similar in strueture, but
1z is only about half the size of .

Development and Replacement of the Deciduous Teeth

The condition of the teeth, as seen in the cleaned skull at the stage
when the erowns of the last three premolars in each jaw (:}{’,:::—:,’,— f,'ﬁ‘)
are fully excluded and the teeth have become functionally effective (skull
No. 49513), is as follows. The incisors and canines (both above and
below) are, like the last three premolars, fully developed and functional;
the extreme tip of p' is barely above the alveolar border and would be,
in most cases at least, still covered by the gum; dp; is not visible but
there is a narrow slit at the outer base of the convex diastema bétween
the canine and dp.; there is also a narrow opening in the alveoli of the
future molars, in each jaw,.

Uprer Teeru.—Later (Fig. 1, Stage 4), after the skull has nearly
doubled its size, p' attains its full development. P! persists without
change except by wear, and, later in life, is the first tooth to become in-
efficient through excessive attrition. After considerable further inerease
in the size of the skull the crown of the first molar is excluded and, as
soon-as it has reached functional maturity, is followed by the second
molar. Not, however, till m? has become fully functional is there any
further change, when the crowns!' of the permanent canine and the
permanent premolars (p? p?, p*) can be seen between the roots of their
predecessors, but it is considerably later before the milk premolars are
finally shed and their successors are fully developed.

Lower Terri.—The first change in the milk teeth of the mandible
occurs coincidently with the breaking of the crown of m, through its
alveolus and before the crown surface of the tooth is much above the

In skull No. 49428 the crown of the right canine is double, consisting of two equal slender stiles in
close contact,
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alveolar border. At this stage (represented by No. 49499) the four incisi-
forin teeth are still unchanged, but the tip of the caniniform p; is just
above the alveolar plane, or practically at the same stage as m,. At the
next stage (represented by No. 49498, Fig. 1, Stage 4), m, is about two-
thirds grown but not as yet at. full height, and pyis evenly keeping pace with
it in development. None of the other milk teeth shows any indication of
approaching replacement. In skull No. 49428 this molar is fully de-
veloped, as is also py, but the milk premolars (ps, ps, ps) are still firnly in
place, with no trace of their successors between their roots. The first
incisor (i;), however, has been renewed, and the erowns of the successors
of izand i3 can be seen pushing up at their inner bases, and the same
condition is also true of the canine. It would seem, therefore, that the
renewal of the milk incisiform series just precedes that of the milk pre-
molars. In No. 49484 a somewhat later stage is shown, in which m, is
not only fully mature but the crown of m. has reached about one-half its
full height. Inthisskull (Fig. 1, Stage 5) the permanent canine has attain-
ed to about half the height of its predecessor, coming up at its outside base,
and the crowns of the milk premolars ean be seen between their roots,
these four teeth, like the same teeth in the maxillary series, developing
coincidently. The permanent incisors and the permanent canine are also
now fully matured.

To complete the series of illustrations a figure of the unworn denti-
tion of a youngish adult (Fig. 1, Stage 7) and of an old-age adult (Fig.
1, Stage 8) are here included.

Nasilio fuscipes (Thomas)
Macroscelides fuscipes Tuomas, 1894, Ann. Mag. Nat. Hist., (6) XII1, January,
p. 68. “N'doruma [Doruma), Niamn-Niam country (about 5° N. and 27° 30" E.).""
Based on a young female ““ having still its milk-dentition in place.”

Represented by 30 speeimens (28 skins and skulls, 2 in aleohol), col-
lected as follows:

Niangara, 8: November 18-December 19, 1910.

FFaradje, 21: February 8, 1910; February 20-May 6 (mostly Feb-
ruary 2-March 1), 1911; December 25, 1912; January 3-8, 1913,

Garamba, 1 (in aleohol): March 1912.

Males and feinales are equally represented.  All are adult except. 9,
which are one-half to two-thirds grown, with the permanent dentition
incomplete. These form a series showing all the stages of change from the
deciduous to the permanent dentition, confirming Thomas’s determina-
tion of the dental formula in Macroscelides.!

1800, Proe. Zodl. Soe. London, pp. 445, 446, Milk dentition of Petrodromus figured, p. 445
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The adult males have a short-haired, glandular pectoral area, the
short hairs of which, and the longer enclosing pelage, are eream-eolor,
due possibly to staining. In some males this area has an axial extent of
20 mn. or more and a breadth of 10 mm., thus forming a conspicuons
feature of the ventral surface, but it is less developed in females.

The Niangara series, taken at the close of the rainy season, are
rather brighter colored—more rufescent and less gray above—than these
from Faradje collected some two or three months later.  The difference
is not wholly constant and may be seasonal, as some specimens of the
Niangara series are indistinguishable in coloration from some of the
Faradje specimens.

Collectors’ measurements of 7 adult males and 10 adult females from
Faradje:

Total Length  Head and Body Tail Vertebre Hind Foot Ear
o 204 (200-207) 115 (109-128) 91.3 (84-96) 29.3 (28-31) 21.
Q@ 210 (201-224) 120 (114-129) 91.0 (85-99) 29,2 (285-30) 22,2

Skulls, 5 males, 9 females, Faradje series:

Total Length Zygomatic Breadth
S 3.4 (34 -34.7) 17.1 (16.4-18.1)
Q 34.9 (36 6-36.4) 17.4 (16.6-18.1)

The minima are all from rather young adults, the maxima from
obviously very old skulls, The females show a slightly larger average
size than the males, both in external and eranial dimension.

These specimens agree satisfactorily with the deseription of the type
of fuscipes when those corresponding with it in age (“‘a somewhat imma-
ture female. . . having still its milk dentition in place”) are con-
sidered. Geographical conditions may be taken as confirmatory of this
identification, the type locality (Doruma) of fuscipes being about 100
miles north of Niangara and some 160 miles west of Faradje and
Garamba. These four localities, Mr. Lang assures me, are in regions of
similar environment. The present series, if here correctly referred,
shows that Macroscelides fuscipes Thomas belongs to the genus Nasilio
Thomas and Schwann! (type Macroscelides brachyrhynchus A. Smith),
the molars being §. The type of fuscipes was so young that it could give
no hint of the number of the molars, but it is deseribed as “most nearly
allied to M. brachyurus Boc.,” of which the author says: “Sa méchoire
inférieure porte chaque ¢dté une molaive de plus, onze dents au lieu
de dix.””?

11908, Proc. Zool. See. London, 11, p. 578. .
Bocage, 1589, Journ. Sci. math. phys nat. Aead. Madrid, (2) 1. No. 1, p. 24, Marco.
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the same locality within a week, showing an ext
phase. Drawn by Charles R. Knight from sk
Niapu, December 1 and 6, 1913.
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Prate 11
Fig. 1. Crocidura jacksoni denti Dollman, M
Medje, May 28, 1914,
Fig. 2. Sylvisorex oriundus Hollister. m

48554, Medje, May 20, 1914. P!moqr-ula from
natural size.
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Prare 111
Scutisorex congicus Thomas. Male adult, Amer. Mus. )
30, 1914, Photograph from specimen in the flesh. Natural
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Prate 1V
Crocidura nyansw kivu Osgood. Male adult, Amer. h
June 13, 1914, qu;bimmwn*\_ Natural s
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INTRODUCTION

The Sciuride, Anomaluride and Idiuride of The American Museum
of Natural History Congo Expedition, collected by Messrs. Herbert
Lang and James P. Chapin during six years (1909-1915) of field work,

'Scientific Results of the Congo Expedition, Hlmmnl«;&y
*After the author's demise the manuscript was arran 1or pubhcnllon by Herbert Lang.
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number 480 spectmens, representing 20 forms (16 species aud 4 additional
subspecies). The collection consists of many well-prepared skins with
skulls, a nunber of skeletons, and a few specimens preserved in alcohol.
The 315 specimens of Sciuridie are referred to 14 forms (10 species and
four additional subspecies), of which three subspecies are deseribed as
new. The 125 specimens of Anomaluridse represent three genera and are
referable to 3 forms, one of them new to science. The Idiuride are
represented by 40 specimens of three quite different forms, two of which
are here for the first time deseribed. These far exceed the total number
previously extant in all of the museums of the world, their nocturnal
habits and secretive mode of life rendering their capture difficult.

This is a very valuable accession as The American Museum of
Natural History had but little African material of this order previous to
the reception of the Laug-Chapin Collection. Other museums of this
country have generously placed at my disposal material for purposes of
comparison. To Mr. Gerrit S. Miller, Jr., Curator of mammals in the
United States National Museumn, to Mr. Samuel Henshaw, Director,
and to Dr. G. M. Allen, Curator of mammals, of the Museum of Com-
parative Zoology at Harvard University, I am indebted for the loan
of many of their specimens.

The forms, and the number of specimens of each and their localities,
are given in the subjoined lists.

SPECIES AND SUBSPECIES, WITH THEIR LOCALITIES AND NUMBER OF
SPECIMENS FROM EACH Locavity

Speci-
Species and Subspecies Localities mens
Sciurida

1. Ethosciurus poensis (A. Smith)  Medje 2, Niapu 1 8
2. Heliosciurus rufobrachium pasha

(Schwann) Faradje 2, Niangara 10 12
3. Heliosciurus rufobrachium medji-

anus, new subspecies Akenge 1, Avakubi 1, Bosobangi 1,

Gamangui 1, Medje 23, Niapu9 36
4. Heliosciurus rufobrachium rubri-

catus, new subspecies Avakubi 7, Bafwasende 1, Lubila 1 9
5. Heliosciurus multicolor lateris
Thomas Aba 1 1
6. Funisciurus anerythrus anery-
thrus (Thomas) Avakubi 7, Gamangui 6, Medje 8,
Ngayu 2, Niangara 5 28

~!
.

Funisciurus anerythrus niapu, new
subspecies Niapu 22, Stanleyville 2 24



Localities
pyrropus akka de
Akenge 3, Avakubi 1, Boyulu 1,
Gamangui 4, Medje 7, Niangara
3, Niapu 13
congicus
Leopoldville 1

s emini emini (Stuhl-
I Avakubi 6, Bafwabaka 7, Batama 1,
Faradje 2, Gamangui 1, Medje
10, Ngayu 4, Niangara 5, Niapu
12, Pawa 1, Poko 1, Stanley-

- ville 13

Avakubi 4, Faradje 3, Gamangui 5,
Medje 2, Nala 1, Ngayu 2, Pawa
1, Rungu 1

Akenge 5, Avakubi 5, Bafwabaka 2,
Faradje 1, Gamangui 4, Kamu-

nionge 1, Medje 6, Ngayu 7,
Niangara 2, Niapu 20, Stan-
leyville 1

Bolobo 1

Faradje 21, Niangara 10, Rungu 1

Akenge 7, Avakubi 2, Gamangui 1,

Medje 28, Niapu 16, Panga 4
pusilla (Thomas) Akenge 4, Avakubi 1, Medje 36,
Ngayu 2, Niapu 10

Akenge 1, Medje 12, Poko 1

Idiuridee

[ s zenkeri zenkeri Matschie Avakubi 1, Medje 27, Niapu 2
 Idiurus langi, new species Medje 6
panga, new species Panga 4

41

Speci-
mens

32

19
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LocaviTies, SPECIES AND SUBSPECIES, AND NUMBER OF SPECIMENS

Localities
Aba
Akenge

“

Bafwabaka
Bafwasende
Batama
Bolobo
Bosobangi
Boyulu
Faradje

“

Kamunionge
Leopoldville
Lubila
Medje

"

i

TAKEN AT EACH Locauity

: Species and Subspecies

Helioscturus multicolor lateris Thomas
Heliosciurus rufobrachium medjianus, new subsp.
Funisciurus pyrropus akka de Winton
Protorerus stangeri centricola (Thomas)
Anomalurus jacksoni jacksoni de Winton
Anomalurella pusilla (Thomas)

Anomalurops beecrofti chapini, new subsp,
Heliosciurus rufobrachium medjianus, new subsp.
Heliosciurus rufobrachium rubricatus, new subsp.
Funisciurus anerythrus anerythrus (Thomas)
Funisciurus pyrropus akka de Winton

Tamiscus emint emini (Stuhlmann)

Tamiscus alerandri (Thomas and Wroughton)
Protoxerus stangeri centricola (Thomas)
Anomalurus jacksoni jacksont de Winton
Anomalurella pusilla (Thomas)

Idiurus zenkeri zenkeri Matschie

Tamiscus emini emint (Stuhlmann)

Protoxerus stangeri centricola (Thomas)
Heliosciurus rufobrachium rubricatus, new subsp.
Tamiscus emini emini (Stuhlmann)

Protoxerus stangeri signatus Thomas
Heliosciurus rufobrachium medjianus, new subsp.
Funisciurus pyrropus akka de Winton
Heliosciurus rufobrachium pasha (Schwann)
Tamiscus emini emini (Stuhlmann)

Tamiscus alexandri (Thomas and Wroughton)
Protoxrerus stangeri centricola ('Thomas)

Euzxerus erythopus lacustris (‘Thomas)
Heliosciurus rufobrachium medjianus, new subsp.
Funisciurus anerythrus anerythrus (Thomas)
Funisciurus pyrropus akka de Winton

Tamiscus emini emini (Stuhlmann)

Tamiscus alexandri (Thomas and Wroughton)
Protoxerus stangeri centricola (‘Thomas)
Anomalurus jacksoni jacksoni de Winton
Protoxerus stangeri centricola (Thomas)
Funisciurus congicus congicus (Kuhl)
Heliosciurus rufobrachium rubricatus, new subsp.
Ethosciurus poensis (A. Smith)

Heliosciurus rufobrachium medjianus, new subsp.
Funisciurus anerythrus anerythrus (Thomas)
Funisciurus pyrropus akka de Winton

Speci-

mens Totals

1
1
3
5
7
4
1
1
7
7
1
6
4
5
2
1
1
i
2
1
1
1
1
1
2
2
3
1
1

2
1
6
4
1
5
4
1
1
1
i
2
23

8
7

1

n

&

L )

22

[ S



Species and Subspecies
Tamiscus emini emini (Stuhlmann)
Tamiscus alexandri (Thomas and Wroughton)
Protoxerus stangeri centricola (Thomas)
Anomalurus jacksoni jacksoni de Winton
Anomalurella pusilla (Thomas)
Anomalurops beecrofti chapini, new subsp.
Idiurus zenkeri zenkeri Matschie
Idiurus langi, new sp.
Tamiscus alexandri (Thomas and Wroughton)
isci anerythrus anerythrus (Thomas)
Tamise: ini emint (Stuhlmann)
Tamiscus alexandri (Thomas and Wroughton)
Protozerus stangeri centricola (Thomas)
Anomalurella pusilla (Thomas)
Heliosciurus rufobrachium pasha (Schwann)
Funisciurus anerythrus anerythrus (Thomas)
Funisciurus pyrropus akka de Winton
Tamiscus emini emini (Stuhlmann)
Protoxerus stangeri centricola (Thomas)
Euxerus erythopus lacustris (Thomas)
Kthosciurus poensis (A. Smith)
Heliosciurus rufobrachium medjianus, new subsp.
Funisciurus anerythrus niapu, new subsp.
Funisciurus pyrropus akka de Winton
Tamiscus emini emini (Stuhlinann)
Protoxerus stangeri centricola (Thomas)
Anomalurus jacksoni jacksoni de Winton
Anomalurella pusilla (Thomas)
Idiurus zenkeri zenkeri Matschie
Anomalurus jackson: jacksoni de Winton
Idiurus panga, new sp.
Tamiscus emini emini (Stuhlmann)
Tamiscus alexandri (Thomas and Wroughton)
Tamiscus emini emiri (Stuhlmann)
Anomalurops beecrofti chapini, new subsp.
Tamiscus alexandri (Thomas and Wroughton)
Euzxerus erythopus lacustris (Thomas)
Funisciurus anerythrus niapu, new subsp
Tamiscus emini emini (Stuhlmann)
Protoxerus stangeri centricole ('Thomas)
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NEW SPECIES AND SUBSPECIES, WITH THEIR TYPE LocALITIES

1. Heliosciurus rufobrachium medjianus. Medje
2. Heliosciurus rufobrachium rubricatus. Lubila
3.  Funisciurus anerythrus niapu. Niapu
4. Anomalurops beecrofti chapini. Medje
5. [Idiurus langi. Medje
6. [Idiurus panga. Panga
GENERAL SUMMARY
Species and
Families Genera Subspecies  Specimens  Localities!
Seiurida 6 14 315 23
Anomaluride 3 3 126 8
Idiuridee 1 3 40 4
10 20 480
SCIURIDE

ZErtroscivrus Thomas

Lthosciurus Tnomas, 1916, Ann. Mag. Nat. Hist., (8) XVII, Mareh, p. 271.
Genotype, by original designation, Sciurus poensis A. Smith.

Ethosciurus (subgenus of Heliosciurus) HoLLisTer, 1919, U. S. Nat. Mus.
Bull. 99, part 2, May 16, p. 9.

ZEthosciurus poensis (A. Smith)
Sciurus poensis A. Smyth, 1835, South African Quart. Journ., I, p. 64. Fernando
Po (Gray).
Ethosciurus poensis Tiomas, 1916, Ann. Mag. Nat. Hist., (8) XVII, p. 271.

Three specimens: Medje, 2 (& and Q@ adult), January 24, 1909;
Niapu, 1 (& adult), November 28, 1913.

Collectors’ measurements of the Medje specimens: Total length,
& 322 mm., @ 337; head and body, & 144, @ 152; tail vertebre, &
178, ¢ 185; hind foot, &* 35, @ 35; car, &* 14, @ 14..

Skull, same specimens: Greatest length, & 37.3, @ 38.2; zygomatic
breadth, not measurable.

The Niapu specimen is a little smaller and less mature.

Entire pelage, including feet and tail, olivaceous gray, except ventral
surface, which is washed with ochraceous medially, the color of the sides
extending over the lateral third of the ventral area from axille to loins.

Compared with two specimens of Ethosciurus poensis (No. 8639,
Kribi, Cameroon, and No. 15667, Mus. Comp. Zool.,, Lolodorf,
Cameroon), with which they closely agree. Larger series from the two
regions (Cameroon coast and Upper Congo) might indicate an appreci-
able average difference not indicated by the material now available.

iThe total number of localities at which these forms were collected is 24.



“1922] Allen, Congo Sciurida, Anomaluridz, Idiuride 45

Hevrlosciurus Trouessart

Heliosciurus (subgenus of Sciurus) Trouessart, 1880, Le Naturaliste, II,
October, p. 202. Genotype, by subsequent designation (Thomas, 1909), Sciurus
gambianus Ogilby. Trouessart originally designated Sciurus annulatus Desinarest as
the type, but as this species is not positively identifiable Thomas has, with good
reason, replaced it by Sciurus gambianus Ogilby.

The Heliosciurus rufobrachium® group is represented in the Lang-
Chapin Collection by 57 specimens, collected in the region comprised
between Avakubi and Bafwasende, south of the Ituri-Aruwimi River,
northward to Niangara, on the Uele River, and castward to Faradje.
Three geographical areas are thus included—(1) the region south of the
Tturi-Aruwimi covered with Rain Forest, (2) the forested area between
the Ituri-Aruwimi and Bomokandi-Uele rivers, and (3) the Uele bush-
veldt district to the north. The specimens from these districts, when
arranged serially, show well-marked differences in coloration in correla-
‘tion with the varying conditions of the districts, the extremes represented
—the Avakubi specimens on the one hand and the Niangara-Faradje
speeimens on the other—being so widely different that, without the con-
necting series from intermediate points, they might readily be con-
sidered as possibly specifically separable, especially if represented by a
single specimen or even by a small series of specimens. The specimens
from the intermediate localities show, however, unmistakable inter-
gradation between the two extreme geographic phases. The differences
are primarily the amount and intensity of rufous on both fore and hind
limbs and the color of the whole ventral area, particularly of the throat
and inside of the limbs. Also the northern pale veldt form is distinetly
smaller than either of the two forest forms. The main feature of differ-
entiation is the steadily increasing erythrism of the ventral surface and
limbs from the northern veldt country to the heavy Rain Forest south of
the Ituri.

In the coloration of the upper surface there is little to distinguish
the specimens from the three areas, although the Niangara and Faradje
specimens average somewhat paler than those from farther south.

IMr. Lang has called my attention to the faet that Sciurus rufobrachium Waterhouse has nearly

months priority over S. rufobrachiatus of the same author and it should therefore be accepted

ece of the latter. Th cies 0 long universally known as Seiurus rufobrachiatus was named

s rufobrachium by W house in an incidental reference to it in a footnote to a paper in the

7 Is and Magazine of Natural Ilistory ' (X, p. 202) published in Novemter 1842, but in his fornal

on of the species (P’roe. Zodl. Soe. London for 1842, p. 128, published January 1843) he changed

e Lo Sciurus rufobrachiatus, without explanation or reference to the carlier nan e for the same

. Consequently the name Sevurus rufobrachium was uned by just a few, Fitzinger (1867) being the

Al succending authors have either overlooked or ignored the earlier name till it was brought to

t by Mr. Lang in the preparstion of his paper on the ibliography and distnibution of African

bers of this group.

It may be noted also that Waterhouse's Seturus leucogenys has priority over his Sciurvs erythrogenys,

the two cases being parallel and dating from the same footnote.
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Through individual variation in the general tone, specimens from either
of the series can be selected which are mutually indistinguishable in the
color of the upperparts. It is quite different, however, with the ventral
surface. In the northern form (H. r. pasha) it is pale yellowish white,
varying in different specimens from dull whitish to faintly yellowish on
the median area from the throat to the anal region, with usually a large
whiter pectoral area, the sides being darkened by the dark basal portion
of the hairs showing through the superficial light tipping. The chin and
throat are a little browner than the foreneck and breast, being sometimes
dull yellowish brown, but rarely approaching rufous. The median
portion of the extreme base of the under side of the tail has sometimes
a slight rufous tone. The outer edge of the forearin and the upper surface
of the manus vary from dark rufous to brownish rufous, but the inside of
the forearm is pale like the ventral surface, usually without trace of
rufous.

In specimens of the other extreine, taken south of the Ituri near
Avakubi, the whole lower surface of the body has a strong rufous tone,
the throat, foreneck, sides of breast, inguinal region, and entire inner
surface of both fore and hind limbs are intense vivid rufous, as is also a
conspicuous median patch at the base of the under side of the tail, and
the upper surface of the fore and hind feet are also red. The median
ventral area, from the chest to the lower abdomen, is pale rufous grizzled
slightly with black.

The three forms mnay be characterized as follows.

1. Light northern form: Underparts superficially pale, the hair-tips whitish or pale
vellowish, usually a rather distinet narrow median light band (often broad-
ening at pectoral region) contrasting with a much darker and broader area on
either side from axilla to loins; throat and inside of limbs light, uniform in
color with the central light portion of ventral surface, except wrists; out-
side of hind limbs like back; outer edge of forearin and upper surface of feet
pale rufous. On hind limbs the brownish-rufous tone is usually restricted to
upper surface of feet; in exceptionally erythric speciinens it may extend to
the lower leg and include the inner surface as well as thie outer, thus forming a
dull rufous band just above the ankle, and even extend up the iuner side of
the leg, with a similar extension of rufous on the inner surface of the lower
ORGSR W B . ... e T Rk H. r. pasha (Schwann).

2. Darker middle form: Underparts darker, nearly uniform except for a small
sharply defined white peetoral area, the hairs ringed basally with black and
buff-tipped; throat and inside of limbs pale or dull rufous, in contrast with
abdominal region; outer surface of hind limbs like baek; outer edge of fore
limbs intense rufous, which encircles the lower forearms and lower legs and
includes the upper surfaee of fore and hind feet.

H. r. medjianus, new subspecies.
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e [—r
Darker southern form: Underparts medially strongly suffused with pale rufous,
- usually without trace of a whitish pectoral area; throat, sides of head below
eyes, entire inner side of fore and hind limbs, and extreme posterior part of
abdomen intense dark rufous; outer edge of fore liinb, lower forearm in front
and upper surface of fore and hind feet, wrists and ankles ehestnut-rufous,
which also extends to the median basal underside of tail.
H. r. rubricatus, new subspeeies.

ol

Average External and Cranial Measurements of Heliosciurus
rufobrachium pasha, medjianus, and rubricatus

> . External Cranial
> s %
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2| 2 | = (8|8 |25 |=»
. pasha, Niangara 10 | 473 | 228'| 251 | 56.2 | 18.3 | 52.2 | 30.6
. r. medji- Medjeand | 12 | 497 | 230 | 258 | 38.2' 180 52.9/! 30.5
s, 2apu 6 | 507 | 230 | 268|583 |17.5|53.4 308
H. r. rubrieatus, Avakubi 6 | 501 | 234 | 262 | 59.3 | 18.3|53.4 319

The relation of these three forms is so obviously geographic, and
scts so strikingly the effect of environment, it seems desirable to
nize these facts nomenclaturally, as follows.

Heliosciurus rufobrachium pasha (Schwann)
 Sciurus rufobrachiatus pasha Sciuwaxx, 1904, Ann. Mag. Nat. Hist., (7) XIII,
ry, p. 72. Type loeality, Belliina, Mombuttu, Belgian Congo.
M rufobrachiatus pasha Tuomas, 1915, Ann. Mag. Nat. Hist., (8)
m Decemnber, p. 473, (part). The Irumu specimen.
Represented by 12 specimens (7 males, 5 females), all adult, col-
cted as follows:

Niangara, 10 (6 &, 4 9 ), November 9-20, 1910.
Faradje, 2 (6", @), December 2, 1911.
The type locality of Sciurus rufobrachium pasha Schwann is given
8 “Bellima, Mombuttu,” the type being an adult male collected by
in Pasha, July 13, 1883. Bellima does not now exist, Mr. Lang in-
ns me. It was long since abandoned by the natives. But its former
was about 25 miles southeast of the present Niangara. Hence the
specimens in the Lang-Chapin Collection are practically topotypes,
m which the two from Faradje are indistinguishable.
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Collectors’ measurements of the Niangara series (6 males, 4 females) :
Total Length Head and Body Tail Vertebree  Hind Foot LEar
g 478 (470-488) 223 (216-235) 250 (245-260) 57.3 (54-59) 18.7 (17-19)
Q 467 (455-479) 217 (215-227) 250 (242-257) 55.0 (53-56) 1S8.5 (17-20)
Skulls, same specimens: .
Greatest Length Zygomatic Breadth

( =occipito-nasal length) ( =greatest breadth)
g 52.4 (51.0-54.0) 30.3 (29.1-31.3)
@ 51.7 (49.2-55.7) 30.8 (28.8-32.0)

This form is readily distinguishable from.those recorded below from
localities more to the southward, including Medje, Niapu, and Avakubi,
by its much paler general coloration and very much lighter underparts.

Heliosciurus rufobrachium medjianus, new subspecies

Heliosciurus rufobrachiatus pasha Tnomas, 1915, Ann. Mag. Nat. Hist., (8)
XVI, December, p. 473, (part). The Medje and “Poko” specimens. ““Poko’ =
south of Poko, in forest probably nearer Niapu than Poko.

Type, No. 50761, ¢ adult, Medje, Belgian Congo, January 17, 1910; Herbert
Lang and James P, Chapin. Orig. No. 487.

Larger and darker than ¥. r. pasha, the underparts very much darker, the white
tips of tail hairs much shorter, inside of limbs with much more rufous. Differs from
H. r. rubricatus in lacking the strong rufous suffusion of the underparts and the intense
rufous of inside of limbs, throat and anal region.

Collectors’ measurements of type: Total length, 502 mm.; head and body, 224;
tail vertebre, 278; hind foot, 59; car, 20.

Skull (type): Greatest length (=occipito-nasal length), 53.6; condyloincisive
length, 49.3; least interorbital breadth, 15.8; tip to tip of postorbital processes, 23.7;
postorbital breadth, 16.1; breadth of brainease, 22.2; zygomatic breadth, 30.7;
length of nasals, 16.1; breadth of nasals anteriorly, 8.4, do. at posterior border, 5;
length of maxillary toothrow, 10.

Represented by 36 specimens (of which 23 are topotypes), taken as follows:

Avakubi, north side of Ituri River toward Bosobangi, 1 (5" adult), April 11, 1914.

Bosobangi, 1 ( ¢ adult), December 24, 1909.

Gamangui, 1 (& adult), February 7, 1910.

Medje, 23 (13 adult, 10 immature): 9 (65, 3 9, all adult), January 15-20, 1910;
10 (55, 5 9, all immature, ranging in age from nurslings to half-grown), April 10,
August 3-September 14, 1910; 4 (24, 2 9, adults—1 & complete skeleton), March
22, 1910; February 28, April 2, 6, 1914.

Niapu, 9 (75, 29, of which 6 are adult and 3 immature), November 14—
December 8, 1913.

Akenge, 1 ( @ adult), October 16, 1913.

Collectors’ measurements of 13 adults (8 &, 5 9) from Medje:

Total Length Head and Body Thail Vertebre Hind Foot Ear
d 497 (441-334) 241 (225-254) 256 (211-292) 358.4 (55-62) 18.5 (17-20)
Q 495 (475-502) 231 (224-238) 264 (246-278) 57.5 (56-59) 18.2 (17-20)
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Skulls, same specimens:

Greatest Length Zygomatic Breadth
g 53.0 (50.7-54.9) 30.7 (28.9-31.9)
Q9 52.5 (51.4-58.6) 30.5 (29.4-31.6)

Collectors’ measurements of 6 adult specimens (4 5%, 2 ¢) from Niapu:

Total length, 507 (487-524); head and body, 239 (229-247); tail vertebrae
268 (255-280); hind foot, 58.3 (53-61); ear, 17.5 (17-18).

Skull (5 of the same specimens, 4 &*, 1 9): Greatest length, 53.4 (52.4-54.2);
svgomatic breadth, 31.0 (20.8-31.6).

Collectors’ measurements of 4 specimens (2 &, 2 @) from other localities near
Niapu (Bosobangi 2, Gamangui 1, Akenge 1):

Total length, 493 (452-542); head and body, 237 (225-251); tail vertebra, 265
(248-291); hind foot, 54.5 (53-56); ear, 1S (16-19).

Skull (same specimnens): Greatest length, 52.8 (51.9-53.9); zygomatic breadth,
30.3 (29.7-31.8).

The specimens from Niapu and other localities near Niapu agree
closely in coloration and other features with the type series from Medje.
The large series from Medje is especially interesting from the fact that
it contains a large number of young specimens, ranging in age from
nurslings to nearly half grown. Of six nurslings (the only teeth pre-
sent are the incisors) one was taken April 10, and five August 3, 5,
and 24, three of them being from the same litter. Four others are a
week or two older (taken September 2, 9, 13, 14) with the first cheek-
teeth just breaking through the gums. The coloration of these young
specimens differs from that of adults of the same series in no mate-
rial respect in either pattern or color. The pelage is, of course,
much softer with more underfur, and the ventral surface is more heavily.
clothed, and hence the color areas are more sharply outlined. The hair of
the dorsal surface differs from that of adults in the annulations being
apparently narrower, an effect due probably to the shorter pelage. The
liairs on the sides of the body are minutely tipped with whitish passing
gradually into buffy or pale fulvous toward the midline of the back, as is
the case with adults, so that the surface effect is exactly as in the latter.
On the ventral surface the color areas are more sharply defined than in
adults, owing to the thinner and less complete condition of the coat in the
latter. All have the pectoral white patch indicated, and in nearly all
it is pure white and forms a conspicuous mark, although varving greatly
in size in different individuals. Those in which it is largest have also a
small tuft of pure white soft hairs at the axillee, whicl: is obsolete in those
that have the pectoral mark only slightly developed. The sides of the
nose, chin, and upper throat are dull yellowish brown, becoming paler
posteriorly. The inside of the fore and hind limbs is pale yellowish rufous,
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which deepens on the lower hind limbs and anal region to a much darker
tone, and is more or less strongly diffused over the basal portion of the
underside of the tail. The mid-abdominal region (axille to loins) is a
grizzle of dull brown and pale buffy, with a tendency to a lighter median
line. The upper surface of the fore and hind feet is mixed dark rufous
and black, the black basal portion of the hairs showing more or less at the
surface.

Individual color variation in adults is due primarily to the amount of
rufous suffusion present, varying from a strong rufous tone throughout
the pelage to its almost entire absence. Specimens of either of these
types, however, are exceptional. The specimen selected as tvpe of
medjianus represents the average condition. The extreme rufous ex-
amples strongly approach rubricatus and indicate intergradation between
the two forms. The specimens recorded by Thomas from Medje and
Poko as referable to H. 7. pasha (loc. cit.) should doubtless be referred to
medjianus, since these localities are in the type region of the latter.

Heliosciurus rufobrachium rubricatus, new subspecies

Type, No. 50748, & adult, near the Lubila River, an afiluent of the Tshopo River,
about 50 miles southwest of Avakubi (south of the Ituri River), Belgian Congo,
September 20, 1909; Herbert Lang and James P. Chapin, Orig. No. 123.

Similar to H. r. medjianus in size and eolor of upperparts; underparts more
strongly suffused with rufous; inside of fore and hind limbs and anal region intense
dark rufous; upper surface of feet, wrists and ankles, and median basal underside
of tail chestnut-rufous.

Colleetors’ measurements of type: Total length, 552 mm.; head and body, 255;
tail vertebra, 297; hind foot, 61; ear, 19.

Skull (type): Greatest length ( =oeccipito-nasal), 55.4; condyloineisive length,
51.2; least interorbital breadth, 16.7; tip to tip of postorbital processes, 25.6;
postorbital breadth, 14.4; breadth of brain-case, 23.1; zygomatic breadth, 31.5;
length of nasals, 17.6; breadth of nasals anteniorly, 8.3, do. at posterior border, 6.6;
length of maxillary toothrow, 10.9.

Represented by 9 specimens, as follows:

Avakubi, 7 (3 &, 3 ¢, all adult, 1 in aleohol), October 1, 13, December 8, 1909,
January 12, 24, June 22, and August 26, 1914.

Bafwasende (35 miles south of Avakubi), 1 (5" adult), September 23, 1909.

Lubila, 1 (5 adult), September 20, 1909.

Collectors’ measurements of 6 speeimens (3 &, 3 Q) fromn Avakubi: Total
length, 501 (482-525); head and body, 234 (226-253); tail vertebrie, 262 (251-279);
hind foot, 59.3 (54-63); ear, 18.3 (17-20).

Skull (4 of same speeimens—2 too much broken for measurement): Greatest
length, 53.4 (52.4-54.8); zygomatie breadth, 31.9 (29.7-33.4).

The relation of the present form to medjianus has been indicated in
the detailed comparison already given (pp. 45 to 47) of the three forms
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of the rufobrachium group represented in the present collection. The
differences that distinguish medjianus from pasha are greatly intensified
in rubricatus, the northward range of which appears to be limited by the
Ituri River.
Heliosciurus multicolor Group
Heliosciurus multicolor lateris Thomas

Heliosciurus multicolor laterts Tnomas, 1909, Ann. Mag. Nat. Hist., (8) IV,
August, p. 102. Type locality, Lado, Mongalla.

Represented by one specimen, subadult female, Aba, Belgian Congo,
December 12, 1911.

Collectors’ measurements: Total length, 390 mm.; head and body,
185; tail vertebra, 205; hind foot, 45 (s. u. 42.5); ear, 15.

Skull: Greatest length, 45.4; condyloincisive length, 40.7; zygo-
matic breadth, 36.

Provisionally referred to this subspecies, with the description of which
it well agrees.

Fuxnisciurus Trouessart

Funisciurus (subgenus of Sciurus) TRouEssarT, 1880, Le Naturaliste, II, No.
37, October 1, p. 203. Genotype, by monotypy, Sciurus isabella Gray = Funisciurus
lemniscatus isabella (Gray). A few weeks later (idem, 1880, 11, No. 40, November 15,
p- 315) he designated Sciurus lemniscatus LeConte as type of Funisciurus, on the
assumption that S. isabella Gray was a strict synonym of the earlier S. lemniscatus.

Funisciurus anerythrus anerythrus (Thomas)
Sciurus pyrrhopus anerythrus Tnomas, 1890, Proc. Zo6l. Soc. London, pp. 447,
448, Pl. x1, animal. Two specimens. Type locality, Buguera.
Funisciurus anerythrus Tnomas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p. 473, Mawambi (1), Avakubi (1), Medje (6), Poko (15 specimens).
Represented by 28 specimens, taken at five localities, as follows:
Avakubi, 7 (2 &, 1 adult, 1 immature; 5 9, all adult), October 7,
November 5, 24, 1909, February 11, April 8, 1914.
Ngayu, 2 (2 ¢ —1 adult, 1 immature), December 17, 1909.
Gamangui, 6 (1 &, 5 9—2 9 immature), January 30, February 7,
15, 19, 1910.
Medje, 8 3 &, 5 9—2 &', 2 9 immature), January 18-24,
September 26, October 5, 1910, April 3, May 25, June 15, 1914.
Niangara, 5 (1 & adult,4 9 —2immature), November 7, 15, 20, 1910.
Collectors’ measurements of 14 adult specimens (4 males, 10 females,
" all middle-aged to adult) from Ngayu, 1 (9); Avakubi, 4 (1 &, 3 Q);
Gamangui, 4 (1 &,3 9); Medje,2(1 5,1 ¢); Niangara, 3 (15,2 Q).



52 Bulletin American Museum of Natural History [Vol. XLVII

Total Length Head and Body Tail Vertebree  Hind Foot Ear
g 355 (346-368) 186 (183-193) 165 (163-175) 46.5 (46-48) 18.0 (17-19)
Q 356 (34S-365) 189 (181-195) 16S (160-183) 47.1 (45—49) 17.4 (16-19)

The above measurements indicate a slightly greater size for the
females, as is the case also in F. pyrropus akka from about the same locali-
ties.

The underparts vary considerably in the amount of buffy or ochrace-
ous wash on the ventral surface, independently of season or loeality, the
palest being nearly white and a few (four out of twenty-eight) closely
approaching the average of the Niapu series of twenty-two described
below.

Funisciurus anerythrus niapu, new subspccies

Type, No. 50877, & adult, Niapu, Belgian Congo, November 9, 1913; Herbert
Lang and James P. Chapin, Orig. No. 2120.

Similar to typical anerythrus, but underparts averaging much darker and more
ochraceous, the ochraceous tips of the hairs being longer and brownish ochraceous,
often wholly concealing the dark basal portion of the pelage.

Collectors’ measurements of the type: Total length, 359 mm.; head and body,
190; tail vertebre, 169; hind foot, 47; ear, 18.

Skull (type): Greatest length ( =occipito-nasal), 45.7; condyloincisive length,
40.7; least interorbital breadth, 11.7; tip to tip of postorbital processes, 19.2; post-
orbital breadth, 16.1; breadth of brain-case, 20.1; zygomatic breadth, 25.5; length
of nasals, 12.2; breadth of nasals anteriorly, 4.6, do. posteriorly, 5.9; length of
maxillary toothrow, 8.1.

Represented by 24 specimens collected as follows:

Niapu, 22 (10 &, 12 9—3 & and 4 @ immature) all eollected November 9-30,
1913, except one taken at same locality a month later (December 25).

Stanleyville, 2 (&”, ¢ in alcohol), September 6, 1909, January 18, 1915.

Collectors’ measurements of 13 adult specimens from Niapu (6 males, all adult;
7 females, of which 3 are young adults):

Total Length Head and Body Tail Vertebre=  Hind Foot Ear
o 356 (337-390) 195 (181-226) 162 (155-169) 45.7 (45—47) 17.3 (17-19)
@ 350 (340-364) 199 (178-205) 163 (157-165) 46.0 (4547) 17.3 (16-18)
Skulls, same speciinens:

Greatest Length Zygomatic Breadth
g 46.5 (43.6-49.0) 25.7 (24.7-26.7)
Q 46.9 (44.9-49.7) 25.2 (24.4-26.3)

It is clearly evident that the marked difference in the coloration of
the underparts, which alone distinguishes strongly the Niapu specimens
from all of those from the other six localitics to the castward, is not
seasonal rather than geographic, the fact being that the greater part of the
adults from the other localitiés were taken at the same season (most of
them during the same month) as those from Niapu., A series of five from
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Niangara were all taken in November; five others from Avakubi were
taken October 7 to November 24; five from Medje were also taken
near the same season (September 26, October 5, and January 18-24).
When laid out in two series, the specimens from Niapu in one and
those from the other localities in the other, it is seen that only a few
of the most heavily colored specimens from the eastern localities equal
the palest of the Niapu series in either the extent or intensity of the
ochraceous wash of the ventral surface. While a few ‘of the lighter
colored specimens in the Niapu series can be matched by a few of
the darkest specimens in the other, and thus indicate intergradation, the
average difference is striking, particularly when the palest specimens of
the two series are compared. It seems desirable therefore to recognize the
Niapu series in nomenclature as a saturate type of the group, especially
since a pale form of anerythrus (F. a. bandarum Thomas) has been desig-
nated from the upper Shari River.

In the present connection it may be of interest to give the results of a
comparison, especially in respect to size, of the F. pyrropus akka series
of thirty-two specimens with the fifty-two of the F. anerythrus group,
since both were collected at the same time at about the same localities.
First it may be stated that the two forms of anerythrus show no differ-
ence in size, and the same is true also of the akka and anerythrus series, in
either external or cranial measurements. Nor am I able to distinguish
the skull of akka by any feature from the skull of anerythrus. In the
coloration of the upperparts there is also a close resemblance, the chief
distinction being the color of the lateral line, which is pale buffy in akka
and white in anerythrus, often indistinct in both. The tail is also alike
in both, on both surfaces. But the difference in the color of the outside
of the limbs (including the upper surface of the feet) and the ventral
surface is striking. In anerythrus the legs and feet externally and the
sides and front of the head are brown with a dull cinnamon-rufous suffu-
sion; in akka intense brownish rufous, particularly on the hind limbs and
feet. In anerythrus the whole ventral surface and inside of limbs is
heavily washed with ochraceous (ochre-yellow to ochraceous rufous),
the basal third of the hairs pale plumbeous; in akka everywhere clear
white to the base of the hairs.! As both anerythrus and akka live together
abundantly at all localities from which either is represented in the

"The Niangara series, as might be expected, is the palest of all, but the Avakubi specimens merge
m them; the palest specimen is an old male from Avakubi, taken October 7, which is white below
a shght bufly wash over the thoracic region.
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present collection, with not a single intermediate in a joint series of
eighty-four specimens, it is evident that their status is that of distinet
species. Yet in measurements and proportions and in the coloration of
the upperparts (front and sides of head and lateral line excluded) the
two forms are practically indistinguishable. Inrespect to measurements,
two series of adults, comprising 13 specimens of niapu and 14 of akka,
afford the following data:

-

External Measurements

Total Head and Tail Verte- Hind Foot Ear
Length Body bra
F. anerythrus niapu 345 184 161 45.9 17.4
F. pyrropus akka 345 186 159 46.7 1.6

Skull Measurements

Greatest Length  Zygomatic Breadth
F. anerythrus niapu 47 .4 25.2
F. pyrropus akka 46.8 24.2

The measurements and proportions are thus practically identical in
the two forms, the averages in external measurements (taken from speci-
mens in the flesh by the collectors) varying from 0 to 2 mm., and those of
the skulls from 0.6 to 1 mm.

Funisciurus pyrropus akka de Winton

Sciurus pyrrhopus Tromas, 1888, Proc. Zodl. Soc. London, p. 9. Two specimens.
Type loeality, Tingasi, Monbuttu, Belgian Congo.

Sciurus emini DE WINTON, 18905, Ann, Mag. Nat. Hist., (6) XVI, August, p. 197.
Not Sciurus emini Stuhlmann, 1894,

Funisciurus akka b WiNto~, 1899, Ann. Mag. Nat. Hist., (7) IV, December,
p- 357. To replace Sciurus emini de Winton, preoccupied.

Funisciurus akka Tuowmas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p. 473. Medje (4), Poko (7 specimens).

Represented by 32 specimens, taken at 7 localities, as follows:

Boyulu, 1 ( & adult), September 22, 1909.

Avakubi, 1 (& adult), July 16, 1914.

Gamangui, 4 (3 & adult, 1 9 immature), January 28, February 7,
18, 1910.

Medje, 7 (2 ", 5 9 —4 immature), January 23, March 25, April 1, 4,
September 4, 29, 1910, June 24, 1914.

Niapu, 13 (5 &, 8 ?, all adult), November 12-30, December 27,
1913.

Akenge, 3 (1 &, 2 ), September 29, October 10, 11, 1913.

Niangara, 3 (1 &, 2 9, all adult), November 9, 10, 1910.
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Collectors’ measurements of 13 yvoungish adults from Niapu (5
~ males, S females):

Total Length Head and Body Tail Vertebre  Hind Foot Ear
o 837 (317-355) 186 (176-201) 151 (141-159) 47.6 (4748) 1S8.2 (18-19)
Q 349 (322-371) 189 (165-206) 160 (145-173) 47.6 (4549) 17.5 (16-1%)

Skulls, same spechnens:

Greatest Length Zygomatic Breadth
g 46.2 (45.448.1) 25.5 (24.7-26.2)
Q@ 45.7 (45.247.9) 25.4 (25.0-26.8)

Only three of the thirteen Niapu specimens of which measurements
are given above are old adults (1 &, 2 ?), as indicated by the condition
of the teeth and sexual organs (scrotum present in the male, mammee
conspicuous in the females); in the other ten the dentition is complete
but the teeth are unworn or only slightly worn, and no mamme are
distinguishable in the females. The measurements below of thirteen
specimens from other localities (all that are available) include only
adults of middle age or older, and thus average, as would be expected,
larger than the Niapu series, which consists almost entirely of rather
young adults.

Collectors’ measurements of 13 specimens (6 males, 7 females, all
middle aged or old) from other localities (Akenge, Avakubi, Boyulu,
Ngayu, 1 each; Niangara, 2; Gamangui, 3; Medje, 4):

Total Length Head and Body Tail Vertebr®  Hind Foot Ear
& 335 (322-351) 190 (184-208) 148 (136-156) 48.5 (4§—49) 18.7 (18-20)
Q 344 (317-340) 193 (187-202) 151 (130-161) 47.0 (46-48) 1S.4 (18-20)

Skulls, sanie specimens:

Greatest Length Zygomatic Breadth
o 47.5 (46.448.5) 25.7 (24.9-27.1)
Q 47.9 (46.448.5) 26.3 (24.9-26.7)

The above measurements of two series of specimens, totaling 11
males and 15 females, indicate that the females are slightly larger than
the males, but the difference is too small to be diagnostic.

The thirty-two specimens of F. p. akka are exceedingly constant in
coloration, season and age making very little difference in this respect.
The underparts, including the inside of both fore and hind limbs, are
pure white to the base of the fur. Inunature and September-November
adult specimens show a tendency to a faint pinkish wash on the inside of
the hind limbs and (exceptionally—in two or three specimens only) on
the middle of the belly. The pale buff lateral line running from the
shoulder to the hip varies little in color, but is much better defined in
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some specimens than in others, the posterior half occasionally becoming
almost obsolete. The dark color of the back extends laterally to a little
below the lateral line, which thus appears to be bordered along the lower
side by a narrow dark band, the flanks being lighter and more suffused
with vellowish than the dorsal area. The rufous of the outside of the
limbs and upper surface of the feet varies considerably in tone, from
light intense rufous to dull brownish rufous. The red on the sides and
front of the head shares this variability of tone.

Fully adult specimens are also very constant in size, the chief varia-
tion being in the length of the tail, which may be somewhat shorter or
longer than the normal length, thus contributing a variable element in
the total length. The tail vertebree are considerably shorter than the
head and body, forming about 46 per cent of the total length, and about
S4 per cent of the head and body length. The two pairs of mamme are
both inguinal.

Funisciurus p. akka differs from typical pyrropus in slightly smaller
size and in the rufous of the limbs and head being less vivid and of a
browner tone, but several specimens of the present series closely approach
specimens of pyrropus from the Cameroon coast region.

Funisciurus congicus congicus (Kuhl)

Sciurus congicus Kunv, 1820, Beitr. Zodl., part 2, p. 66. Congo.

Represented by one specimen, adult male, Leopoldville, July 6, 1909.

Collectors’ measurements: Total length, 320 mm.; head and body,
253; tail vertebrae, 167; hind foot, 39.

Skull: Greatest length, 39.1; zygomatic breadth, 26.

This specimen is referable to the F. congicus group, but whether it
represents the typical form is not now determinable. It is evidently not
F. congicus interior Thomas, from Inkongo.

Tamiscus Thomas

Tamiscus Tuomas, 1918, Ann. Mag. Nat. Hist., (9) I, p. 33. Genotype, by
original designation, Scturus emini Stuhlmann.

Tamiscus (subgenus of Paraxerus) HoLLisTER, 1919, U. S. Nat. Mus. Bull. 99,
part 2, May 16, p. 14.

Tamiscus emini emini (Stuhlmann)

Sciurus emini STUHLMANN (ex Matschie Ms.), 1894, ‘Mit Emin Pasha,’ I, part 1,
p. 320 (footnote), p. 321, fig. animal. NEeumanw, 1902, Sitzungsb. Ges. naturf. Fr.
Berlin, p. 180; ‘“Linder zwischen Albert Edward und Albert Nyansa und nord-
westlich des Albert Nyansa bis Monbuttu.”
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’ara boehmi emini Tnomas, 1915, Ann. Mag. Nat. Hist., (8) XVI, Decem-
;_; Medje (4), Mawambi (4), Poko (9 specimens).

cus emini emini Tnomas, 1918, Ann. Mag. Nat. Hist., (9) I, January, p. 34.
ed by 57 specimens (32 &, 25 @, of which 8 aré immature,
ling 3 nurslings), from eleven localities, extendmg from Stanleyville
radje, as follows:
anleyville, 10 (6 &, 4 @, three of them immature), collected
t 11-28, 1909.
itama, near Stanleyville, 1 (& adult), September 16, 1909.
\ '.’E b, 6 (3 &, 3 @, all adult), October 8§, 12, 13, 22, November 9,
, and January 22, 1914.
,3(1 &, 2 9, all adult), December 16-24, 1909.
abaka, 7 (4 &, 3 2, all adult), December 28-31, 1909, and
7, 1910.
Medje, 10 (6 57, 4 @, of which 4 are immature, including 2 nurs-
s), January 15-20, 1910 (7, all adult but one), March 24, 1914 (a
), and September 4, 9, 1914 (both immature, 1 a nursling).
wngui, 1 (9 adult), February 4, 1910.

1 (& adult), October 20, 1910.
igara, 5 (3 &,2 9, all adult), November 7-15, 1910, and May 18,

57

‘..,l

radje, 1 (& adult), December 2, 1911.
\pu, 12 (8 &, 4 9, all adult), November 14-25, 1913.

Collectors’ Measurements of Thirty-five Adults

~ [No.of
=

Tail Vertebra | Hind Foot Ear

Total Length |Head and Body

35

7
5
12
6
5

284(271-300)
277(269-287)
276(267-292)
282(275~283)
275(252-294)

127(119-135)
125(122-128)
127(120-137)
126(123-130)
128(121-141)

158(150-170)
156(147-165)
148(130-159)
154(152-158)

149(141-156)

.0(34-36)
34.5(33-37)
32.6(31-35)
34.0(33-36)

|'33

.4(31—35)i

13.0(12-14)
13.3(12-14)
13.6(12-15)
13.6(13-14)
13.0(12-14)

1 | Measurements (Thirty-three of the Specimens in Table Above)

No. of Specimens I Greatest Length | Zygomnatic Breadth
6 ' 35.0 (34.3-35.9) 19.5 (19.1-19.7)
s I '88.8 (88.1-34.8) 19.4 (19.1-19.7)
12 34.4 (33.1-35.0) 19.1 (18.8-19.6)
5 2 (83.7-34.9) 19.3 (18.6-19.7)
3 34.2 (32.9-34.9) | 19.2 (lﬁ 5-19.8)
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The discrepancies in the average size at the different localities given
in the table is doubtless ascribable to differences in the average age of the
specimens.

This large series, fromn a wide range of localities, is astonishingly uni-
form in coloration, Stanleyville and Niangara specimens being indistin-
guishable. Season and age appear to exert little influence on coloration
of adults, excluding a few specimens in obviously worn pelage. In two
nurslings the general coloration of the upperparts is slightly more yellow-
ish than in adults and the black dorsal stripes are more sharply defined,
owing to the shortness of the pelage.

Tamiscus alexandri (Thomas and Wroughton)

Funisciurus alexandri Tnomas ANp WRovGuTON, 1907, Ann. Mag. Nat. Hist.,
(7) XIX, May, p. 376. Type locality, Gudima, Iri River, Upper Uele (2specimens).

Paraxerus alexandri Tuomas, 1915, Ann. Mag. Nat. Hist., (S§) XVI, December,
p- 473. Medje (4), Poko (1 specimen).

Tamiscus alexandri Tuomas, 1918, Ann. Mag. Nat. Hist., (9) I, January, p. 37.

Represented by 19 specimens ( 85", 11 @), from 8 localities (Ava-
kubi to Faradje), collected as follows:

Avakubi, 4 (1 &, 3 2, 3 adult, 1 @ embryo in alcohol), November
23, 1913, and January 3, February 22, September 3, 1914.

Ngayu, 2 (9, ¢, adult), December 22, 24, 1909.

Gamangui, 5 (1 &, 4 Q), January 28, February 8-11, 1910.

Medje, 2 (&7, @), April 1, May 25, 1914.

Pawa, 1 (& adult), October 10, 1910.

Nala, 1 (@ in alcohol), July 1913.

Rungu, 1 (@ adult), October 28, 1910.

Faradje, 3 (&, all adult), November 29, December 2, 1911.

Collectors’ measurements of 4 adults (1 &, 3 ?) from Gamangui:
Total length, 215 (214-217); head and body, 105.5 (105-107); tail
vertebree, 110 (109-112); hind foot, 30 (29-31); ear, 14 (all 14).

Skulls of the same specimens and one other from same locality:
Greatest length, 29.5 (29.3-29 9); zygomatic breadth, 17.8 (17.3-18.3).

Collector’s measurements of 3 adult males from Faradje: Total
length, 219 (212-226); head and body, 107 (104-109); tail vertebre,
112.3 (108-117); hind foot, 29.7 (29-30); car, 13 (12-14).

Skulls of the same specimens: Greatest length, 29.7 (29.5-29.9);
zygowmatic breadth, 17.9 (17.4-18.6).

Collectors’ measurements of 9 specimens from other localities (Ava-
kubi, 3; Pawa, 1; Rungu, 1; Medje, 2; Ngayu, 2): Total length, 217
(210-230); head and body, 104 (96-107); tail vertebre, 112 (103-118);
hind foot, 29.9 (29-31); ear, 13.5 (12-15).
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Skulls, 8 of the same specimens: Greatest length, 28.9 (28.1-29.4);
g ic breadth, 17.4 (16.9-17.7).
The middle of the back between the dark stripes is pale fulvous,
wer than the sides of body, bordered on each side by a black and a
vellowish white stripe, and in many specimens indistinct traces of a
blackish stripe outside of the whitish one. In the November,
. January, and February specimens the black and white
: are sharply defined but in April, May, and October they are usu-
“much less distinct owing to fading and wear. The white border of
“the ears is at all times a conspicuous feature.

ProTOXERUS Major
Protorerus (subgenus of Xerus) MaJor, 1893,-Proc. Zo6l. Soc. London, (June 1),

189, PL. vin, figs. 7, 8, Pl. 1x, figs. 7, S. Genotype, by subsequent designation
h‘, 1897), Sciurus stangeri Waterhouse.

Protoxerus stangeri centricola (Thomas)
Sciurus stangeri centricola THoMmas, 1906, Ann. Mag. Nat. Hist., (7) XVIII,
October, pp. 295, 297. Type locality, Katabi, Entebbe, Uganda (6 specimens).
Protorerus stangeri centricola Tuomas, 1915, Ann. Mag. Nat. Hist., (8) XVI,
December, p. 473. Moera (3), Alimasi (2), Mawambi (2), “Poko’ (13 specimens),

Represented by 54 specimens (30 males, 24 females); all adult but 4;
among them 2 skeletons and 2 alcoholic; taken as follows:

Stanleyville, 1 (o), September 30, 1914.

Kamunionge, southeast of Bafwasende, 1 (&), September 21, 1909.
~ Avakubi, 5 (1 ¢",2 9), June4, August 11,26, 1914; (2 &, aleoholic),
August 20, 24, 1914.

Ngayu, 7 (3 &, 4 ?), December 11-23, 1909.

Bafwabaka, 2 (&, ), December 30, 1909, and January 7, 1910.

Gamangui, 4 (3 &, 1 ?), January 29, and February 8, 9, 20, 1910.

Medje, 6 (2 &', 4 @), January 20, 23, March 15, September 10, 15,
1910, and February 27, 1914.

Niapu, 20 (12 &, 89 ), November 14-30, December 2, 19, 1913,
and January 2, 1914,

Akenge, 5 (2 3", 3 2), October 1-17, 1913.

Niangara, 2 (&, 9 ), November 12, 19, 1910.

Faradje, 1 (g*), November 30, 1911.

_ 1Mr, Lang believes that Dr. Christy's specimens recorded as from ** Poko'' were really takenin the
farest belt, farther south, toward Niapu.
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As indicated above, 20 of the 54 specimens were taken at Niapu,
all but three during the last half of the month of November; all were
adults in fresh pelage. Niapu is about 60 miles south of Poko, from which
locality a large series collected by Dr. Christy has been referred by
Thomas (loc. cit., 1915, p. 473) to this subspecies.

Collectors’ measurements of the Niapu series (12 males, 8 females):

Total Length Head and Body Tail Vertebre  Hind Foot Ear
& 587 (551-628) 284 (271-309) 301 (270-350) 69.8 (65-75) 22.3 (21-24)
Q 501 (584-611) 283 (277-297) 307 (300-314) 69.8 (65-73) 22.0 (21-23)

Skulls, same specimens:

Greatest Length Zygomatic Breadth

( =occipito-nasal length) ( =greatest breadth)
o 67.23 (64.8-68.7) 37.5 (35.8-38.5)
Q 66.6 (64.6-68.7) 37.6 (36.3-38.1)

Collectors’ measurements of 15 adults (8 males, 7 females) from
other localities (Avakubi 3, Bafwabaka 1, Stanleyville 1, Gamangui 3,
Kamunionge 1, Medje 3, Ngayu 1, Niangara 2):

Total Length Head and Body Tail Vertebre  Hind Foot Ear
& 577 (557-590) 280 (261-296) 290 (277-314) 69.0 (68-71) 22.0 (21-24)
Q 586 (570-610) 200 (284-206) 292 (280-313) 68.4 (65-71) 21.7 (20-28)

Skulls, same specimens:

Greatest Length Zygomatic Breadth

( =occipito-nasal length) ( =greatest breadth)
o 66.5 (64.6-67.0) 36.7 (35.5-37.8)
Q 66.2 (64.5-68.5) 36.8 (35.4-38.0)

The external measurements of the head, body, and tailt of the type
of centricola (an old female from Entebbe), ““taken on the skin,” consid-
erably exceed the averages given above, but the foot, allowing 5 or 6 mm.
for the claws, is about equal to the smallest records of our specimens
measured in the field, and the greatest length of the skull (66.5 mm.)
differs less than a millimeter from the average of the 35 adult specimens
from the Belgian Congo given above.

The coloration of this large series is rather uniforim, half-grown speci-
mens differing séarcely at all from the adults. A few of the latter, in
somewhat worn pelage, are a little pale from evident bleaching. The
extension of the gray of the dorsal region forward upon the head varies
somewhat, in some specimens gray-tipped hairs covering the crown as
far as the eyes, in others only as far as the front base of the ears.

1** Head and body (overstretched) 310 mm.; tail, 330; hind foot, 61.""



Allen, Congo Sciuridze, Anomaluride, Idiuride 61

Protoxerus stangeri signatus Thomas

~ Protoxerus stangeri signatus Tiiomas, 1910, Ann. Mag. Nat. Hist., (8) V, January,
85. Type loeality, Lodja, Upper Lukenie River, Belgian Congo.

~ A single specimen from Bolobo (skin without skull), presented to the
cpedition by Dr. Gerling, is apparently referable to this form which, as
1 by the deseription based on the type specimen from Lodja, it
resembles. The type locality is some 400 miles east of Bolobo.
differences from the series of P. s. centricola as recorded above are
t and it is here recognized mainly on geographical grounds.

Euxerus Thomas
Buzerus Tuomas, 1909, Ann. Mag. Nat. Hist., (8) III, June, p. 473. Genotype,
by original designation, Sciurus erythopus Geoffroy.

" Euxerus erythopus lacustris (Thomas)

Xerus erythropus lacustris Tuomas, 1905, Ann. Mag. Nat. Hist., (7) XV, April,
38S. Masindi, Unyoro.
- Euxerus erythropus lacustris Tuomas, 1915, Ann. Mag. Nat. Hist,, (8) XVI,
‘December, p. 474. “Panga” (near Poko) (3), Poko (8 specimens).
~ Represented by 30 specimens, collected as follows:

Faradje, 20 (2 & and 10 @ adults, 1 nursling, 7 one-fourth to one-
hd grown), February 20, 22, 26, March 4, 5, 14, 31, April 3, 11, 29, 30,
May 27, June 29, September 3, 11, 1911, October 16, December 14,
1912, January 10, 12, 1913.

: Niangara, 9 (2 adult, 7 immature, of which 5 are nurslings), Nov-
ember 12-28, December 22, 1910, and January 2, 1911.
Rungu, 1 (& adult), January 30, 1913.
Collectors’ measurements of 11 adults (2 males, 9 females) from
je: Total length, 492 (474-515); head and body, 282 (259-297);
‘ta’l vertebre, 209 (189-230); hind foot, 72 (68-75); ear, 18.8 (18-20).

Skulls, same specimmens: Greatest length, 65.1 (63.6-67.2); zygo-
‘matie breadth, 34.2 (33.7-34.6).

The three localities at which specimens were taken are all in the
open districts of the savannah in the northeastern Belgian Congo.

Young specimens a few weeks old are similar in coloration to the
‘adults, the pattern being the same, but a little lighter in tone, the light
tips to the hairs of the upperparts, owing to the shortness of the pelage,
concealing the darker basal portion. The tail, however, is externally
white, the long white tips of the hairs usually wholly concealing the broad
subapical black zone of the tail hairs. Later, as the animal increases in
size, the black base of the hairs forms a narrow black median line on both
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the upper and the lower surfaces of the tail; still later, in specimens one-
third to half grown, both surfaces of the tail are grizzled black and white,
with the sides and tip white, and the body pelage, in texture and colora-
tion, has become like that of adults, the juvenal coat having been re-
placed by molt.

ANOMALURIDE

The one hundred and twenty-five specimens of Anomalurida repre-
sent three of the four superspecific groups of this family proposed by
Matschie in 1914,' and are referable to three forms.

ANomaLurus Waterhouse

Anomalurus WATERHOUSE, 1842, Ann. Mag. Nat. Hist., X, pp. 201, 202; 1842,
Proc. Zobl. Soc. London, (January 1843), pp. 124-127. Genotype, by monotypy
(also by original designation), Anomalurus fraseri Waterhouse.

Aroathrus WATERHOUSE, 1842, Proe. Zodl. Soc. ILondon, (January 1843),
p. 124, footnote. Substitute name to replace Anomalurus Waterhouse in case the
latter is found to be preoccupied.

Anomalurus, as restricted by Matschie (loc. cit., 1914), includes about a dozen
forms, the greater part of which are subspecies of A. fraseri.

Anomalurus jacksoni jacksoni de Winton
Anomalurus jacksoni pE WiNToN, 189S, Ann. Mag. Nat. Hist., (7) I, March, p-
251. Ntebe (=Entebbe), Uganda.
Anomalurus jacksoni Tuomas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p-472. Moera (1), Medje (2), Poko (5 specimens).

Represented by 58 specimens (25 males, 29 females, all adult but 3,
including 4 in alcohol, 4 skeletons, and a skull), collected as follows:

Avakubi, 2 (¢, @ in alcohol), March 31, April 14, 1914.

Medje, 28 (12 &, 13 9 ; 2 in aleohol, 4 skeletons), January 20-24,
March 6-21, April 9-26, May 2, August 1, 3, September 9, 16, October
6, 1910.

Gamangui, 1 (skull only), February 1, 1910.

Niapu, 16 (10 &, 6 ?), November 12-18, December 2-19, 1913.

Akenge, 7 (&”, 6 2—1 @, embryo in alcohol), September 29-30,
October 9, 11, 28, 31, 1913.

Panga, 4 (&, 3 ?), September 14-18, 1914.

Collectors’ measurements of 16 adult speeimens (9 &, 72 ) from

Medje:

Total Length Head and Body Tail Vertebre  Hind Foot Ear
g 549 (518-563) 317 (296-332) 237 (228-250) 61 (58-63) 38.5 (36-41)
Q 582 (559-621) 331 (319-342) 258 (240-280) 63 (62-65) 40.0 (390-41)

“Ein neuer Anomalurus von der Elfenbeinkste.’ Von Paul Matschie. 1914, Sitzungsb. Ges.
naturf. Freunde Berlin, No. 7, July, pp. 349-351. (1) Anomalurus Waterhouse, (2) Anomaluredon,
(3) Anomaluropas, (4) Anomalurella.
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Skulls, same series:

Occipito-nasal Length Zygomatic Breadth
o 556 (58.5-57.8) 36,9 (35.0-38.0)
Q@ 57.1 (53.5-58.8) 38.3 (35.0-39.8)

Collectors’ measurements of 15 adult specimens (8 &, 7 ?) from

otal Length  Head and Body Tail Vertebre  Hind Foot Ear
559 (540-570) 313 (208-323) 248 (222-267) 60.4 (58-65) 37.6 (35-39)
2 (554-628) 311 (301-344) 261 (252-284) 61.3 (62-64) 38.1 (36—40)

Occipito-nasal Length . Zygomatic Breadth
J 56.3 (55.2-57.8) 37.5 (36.1-35.0)
Q9 57.2 (56.0-58.9) 37.5 (36.8-38.4)
’ﬁ‘ three adults (1 &, 2 ?) from Panga agree in proportions and
ements with the Medje and Niapu specimens. The single speci-

from Avakubi is a young adult male.
In compiling the measurements given above only specimens in which
Mﬁﬁon was fully mature were used; but while the relative number
 unworn teeth varies in the different categories, and tends to lower
! mage for the series when they predominate, this fs.ctor, in the
series, does not account for the shght.ly larger average size of the
in the above statistical summaries. In the discarded specimens
last molar was not fully developed, varying in different specimens
just breaking the alveolus to one-half to two-thirds full height, but
unpigmented. In such specimens the total length of the skull
ges from 50 to 53 mm., as against 55 to 58 mm. in adults.

AnomaLURELLA Matschie

) ella Marscuie, 1914, Sitzungsb. Ges. naturf. Freunde Berlin, July,
. Genotype, by original designation, Anomalurus pusillus Thomas.

Anomalurella pusilla (Thomas)
Anomalurus pusillus Tnomas, 1887, Ann. Mag. Nat. Hist., (5) XX, December,
. 440; 1888, Proc. Zodl. Soc. London, p. 8, Pl 1, animal, Bellima, 1 ¢ (type);
mn 1 .
Anomalurus pusillus Tnomas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p. 472. Moera (1), Medje (4), Poko (7 specimens).
Represented by 53 specimens (21 &, 29 @), of which 5 are immature
none very young), 2 are skulls only, 4 skeletons, and 2 in alcohol,
llected as follows:
Avakubi, 1 (@), September 18, 1913.
Ngayu, 2 (2 @), December 17, 20, 1909.
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Medje, 36 (12 &7, 21 9 —2 &, 2 Q immature, 2 skulls, 4 skeletons, 1
embryo in alcohol), January 16-26, March 8-26, April 4-27, May 14,
June 30, August 18, October 7, 1910, March 23, June 25, 1914.

Niapu, 10 (7 &, 3 2), November 19, 24, 26, December 4-9, 16,
1913.

Akenge, 4 (2 &, 2 ?), September 30, October 14, 16, 1913.

Collectors’ measurements of 23 adults (7 &*, 16 ?) from Medje:

Total Length  Head and Body Tail Vertebre  Hind Foot Ear

g 371 (359-390) 227 (210-242) 144 (13S-152) 43.0 (40—6) 29.8 (30-32)
Q@ 373 (357-401) 230 (212-246) 148 (141-157) 44.5 (4047) 30.0 (30-32)
Skulls (10 &7, 14 Q), same series:
Occipito-nasal Length Zygomatic Breadth
o 44.8 (43.6-46.6) 29.8 (28.0-30.9)
Q 45.2 (43.647.6) 29.9 (28.0-30.8)

Collectors’ measurements of 9 adults (7 &, 2 ?) from Niapu:
Total length, 371 (353-382); head and body, 219 (213-227); tail verte-
bre, 143 (130-147); hind foot, 43.7 (42—46); ear, 29.2 (28-30).

Skulls, same specimens: Oceipito-nasal length, 45.1 (43.5-46.3);
zygomatic breadth, 29.7 (28.3-30.2).

Very few of the specimens of the present series conform very closely
in the coloration of the upperparts to the original description and accom-
panying colored plate of the species, of which it issaid: ‘“ General colour
above uniform dark grizzled gray, the tips of the hairs forming a terminal
band of pale gray or olivaceous.” In many specimens of the present
series this “terminal band” is near ochraceous rufous, intensified in ex-
ceptional specimens to pale tawny. One specimen from Akenge may be
noted as having the pelage of the back hazel for the terminal half or more
of the hairs, recalling foreibly the dorsal region in A. beldeni Du Chaillu
(=?erythronotus Milne-Edwards) but the red is browner. This speci-
men, however, is probably abnormal, as the uew coat, coming in in
patches, conforms to that of normal specimens.

ANomALUROPS Matschie

Anomalurops Matscuig, 1914, Sitzungsb. Ges. naturf. Freunde Berlin, No. 7,
July, p. 351. Genotype, by original designation, Anowmalurus becerofti Fraser,

This group includes six described forms, the greater part of which
appear to be subspecies of A. beecrofti. The type locality of A. beecrofti
chapini, described below, is far to the eastward of any previously known
locality for the beecrofti group.
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- — f_inomuurops beecrofti chapini, new subspecies

Type, No. 50480, 5" adult, Medje, Belgian Congo, May 6, 1910; Herbert Lang

James P. Chapin. American Museum Congo Expedition. Orig. No.861. Named

James P. Chapin.

Smaller and much lighter in color than A. beecrofti citrinus Thomas,! from Benito
River, Spanish Guinea.

General color above (including membranes), yellowish gray; middle of back
from oceciput to sacral region with an irregular broad band of ochraeeous orange,
varied with black, the hairs individually (about 20 mm. in length) mouse-gray

asally, passing gradually into a broad band of dull blaek, followed by a subapical

(56 mm. wide) of ochraceous orange and conspicuously tipped with black;

of upper surface of membrane for the antero-lateral fourth of the border rigid

and intense black; a well-defined patch of white or buffy white at lateral base of

indistinetly merging by a downward sweep with the white or whitish half collar

front of shoulders, and the usual sinall tuft of partly concealed white hairs on occi-

‘put; front and sides of head dull gray or buffy gray, extending laterally to sides of

at; general color below (including membranes) ochraceous buff to base of hairs

ing in some specimens to light buff or even whitish), except on the throatanda

broad median band thence to anal region (usually narrowing pesteriorly) and the

~inside of thighs, which parts are intense orange-rufous in high-colored specimens,

paler in others; basal third of tail and caudal membrane below like ventral surface,

~ above like the lower back; apical two-thirds of tail dull brown, varying in different

- specimens from dark brown to pale fulvous brown and even cinnamon-brown;

upper surface of feet dull grayish with a slight buffy suffusion; soles and palms naked,
- pale brown, as are the nose and apical two-thirds of ears.

Collectors’ measurements of type: Total length, 512 mm.; head and body, 310;
tail vertebrwe, 202; hind foot, 59; ear, 29.

Measurements of skull (type): Greatest (occipito-nasal) length, 54.5; condy-
~ loincisive length, 51.4; zygomatic breadth, 34.4; least interorbital breadth, 18.4;
breadth of brain-case, 26.3; length of upper toothrow, 11.9.

I Collectors’ measurements of 10 adults (5 &', 5 @), of which 8 are from Medje
and 1 each from Poko and Akenge:
Total Length  Head and Body Tail Vertebre  Hind Foot Ear

g 512 (501-518) 301 (278-323) 211 (195-223) 59 (56-62 31 (29-32)
Q 510 (475-555) 297 (277-330) 213 (198-226) 59 (58-60) 31 (20-82)

Represented by 14 specimens (8 &, 6 @, all adult but 2), colleeted as follows:

Medje, 12, (6 &, 6 9), March 13, April 9, 13, 27, 30, May 6, S, September 24,
October 12, 1910, February 28, 1914.

Poko, 1 (&), August 22, 1913,

Akenge, 1 (), October 1, 1913,

Anomalurops beecrofti chapini is geographically nearest A. bee-
erafb citrinus ’Ihomas (type from “Benito River, Spanish Guinea,”
~ collected by G. L. Bates), from which it differs in considerably smaller
size and much ](‘Sb intense coloration. Fortunately I am able to make

tAnamalurus beacrofti eitrinua Thouuu 1916, Ann. Mug. Nat. Hist,, (8) XVIII, August, p. 236,
‘About a dozen specimens examined. '’
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direct comparison of the Congo series with four topotypes' of cilrinus
also collected by Mr. Bates. As shown in the accompanying tabulated
measurements, A. b. citrinus exceeds A. b. chapini in total length by
about 50 mm., and about the same in head and body length, while there
is very little difference in the length of the tail. (Itis probable that these
latter measurements were not taken by the same method in the
two cases.) In skull length citrinus exceeds chapini by about 4 mm.,
with the other skull measurements proportionately different. The
‘mpression given by comparison of the two series is a greater size differ-
ence than the measurements indicate, the citrinus skulls being more
heavily ossified, with stronger ridges for muscular attachment in skulls
of equal age than is the case in chapini. The color differences are strongly
marked. The “ochraceous olive” or “citrine drab” effect above in
citrinus is replaced by light clear gray, or slightly vellowish gray, in
chapini, with a corresponding difference in the tone of the median dorsal
band; below the ferruginous tone is much darker in the former, approach-
ing chestnut-red on the throat and median line in citrinus in place of
orange-rufous in chapini. '

The series of 14 specimens of A. b. chapini presents the usual wide
range of individual variation in both size and coloration. The snallest
specimen in cranial measurements is a female (skull, 51.8 X 32.9) in
which all the cheek-teeth have attained full development but are un-
worn; in external measurements it is the largest of the females except
one, which is much the largest specimen of the entire series (skull, 58.5 X
36.8) in both external and cranial measurements.

The color above varies from clear light gray to vellowish gray, and
the rufous dorsal line is in some weakly developed or nearly obsolete,
in others heavy and continuous from the crown to the hips. The broad
rufous zone of the median underparts likewise varies greatly in extent
and intensity—from orange-rufous to dark ferruginous, and the adjoin-
ing lateral parts from ochraceous orange to pale buff. Young specimens
arc much paler below than the adults. The white crown spot is nearly
always plainly distinguishable and usually forms a distinct mark which is
occasionally conspicuous. In one specimen it is a transversely-oval
patch, 15 X 25 mm. in area. There is apparently no sexual difference in
size or color.

Borrowed from the United States National Museum through the kindness of Mr. G. 8. Miller, Jr.,
Curator of Mammals.
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e
Collectors’ Measurements

Locality Sex |  Total *:}':f' \1;:{'& Hind Foot
Length| Body | bre
Benito River I
citrinus Spanish Guinea, ¢ 582 | 357 | 225 |60 s.a.
N. M. A b. citrinus,  “ Q 565 | 350 | 215 | 57 “
i ““ i [ & 540 355 185 5:5 [
(g “ o i“ 9 585 Bm 2% 56 “
4 specimens 568 | 361 | 208 | 66.5
Medje,
chapini Upper Congo Q 316°| 306 )] 210 { 58 c.u.
Ly ‘4 o I 512 | 310 205 | 59 “
& [ “ 9 555 330 22:-) m i
. ¥ b d 317 298 219 | 62 &
. 1 “ 9 4m 282 ws 60 6"
= - * (i) 518 323 195 | 60 “f
= Poko o8 510 298 212 | 59 %
), 7 specimens 617 | 306 | 211 (60
Measurements of Skulls
p Aoty sex | Toneth | BY50: | Tocbrow
Benito River,
A. b, citrinus Ppuush Gumea Q 8.5 38.0 12.8
A. b. citrinus Q 9.5 38.8 13.0
i i B i “ [ 60.5 38 .4 18.2
_{ o g & Q 59.7 38.8 18.0
. o L L E Q 58.0 37.4 11.5%
5 specimens 59.2 961 13.0
Medje,
A. b. chapini Upper Congo Q 5.2 85.8 12.6
- - o 54.3 83.8 12.3
* 4 Y Q 58.5 86.8 137
LS r N oa 56.4 { 88.2 | 13.5
= s ~ Q 2.6 | 8.5 12.0
“ . . ¢ | 5.0 | 363 | 1.7
“ Poko @ | 861 | 388 | 1.8
7 specimens 66.3 @ 36.4 12.2
author's deseription (loc. eit).

abnormally short and omitted from the average.
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IDIURIDE

The Idiuride, recently separated from the Anomaluridee as a
distinet family group by Miller and Gidley,! are represented by three
quite different forms, two of which are here for the first time described.

Inivrus Matschie

Tdiurus Matscnig, 1894, Sitzungsb. Ges. naturf. Freunde Berlin, No. 8, August,
pp. 194-200, 1 text-fig. Genotype, by monotypy, Idiurus zenkeri Matschie.

Idiurus zenkeri zenkeri Matschie

Idiurus zenkeri Marscme, 1894, Sitzungsh. Ges. naturf. Freunde Berlin, No.
8, October 16, p. 197, text fig. p. 198 (animal). Type locality, Yaunde Station,
Cameroon District, West Africa. One specimen.

Represented by 30 specimens (22 skins with skulls, 8 in alcohol),
collected as follows:

Medje, 27 (14 &, 13 @ ; 21 skins and skulls, 6 in alcohol), January
21, 25, March 9, 16, 1910.

Avakubi, 1 ( @, skin and skull), January 22, 1914.

Niapu, 2 (1 &, 1 @, in alcohol), January 27, 1914.

Collectors’ measurements of 19 adults (10 males, 9 females) from
Medje:

Total Length Head and Body Tail Vertebr  Hind Foot Ear
fop 170 (165-175) 71 (64-78) 99 (93-104) 17.0 (16-18) 13.6 (12-14)
Q 173 (160-187) 73 (65-86) 101 (95-108) 17.3 (16-18) 13.4 (12-14)

Measurements of 14 skulls (7 males, 7 femnales), from the same
series:

Greatest ( =occipito-nasal) Length Zygomatic Breadth
J 21.0 (20.5-21.3) 12.2 (11.5-12.8)
9 21.4 (21.1-21.8) 12.4 (11.9-12.8)

This fine series, particularly the 21 skins from Medje, throws much
light upon questions of individual, sexual, and seasonal variation. The
measurements, both external and cranial, indicate a slightly larger
average size for females than males, but there is no recognizable sexual
difference in coloration.

The range of color variation is considerable in the Medje specimens
taken at the same date, due largely to the condition of the pelage in
respect to wear, the general tone of the coloration becoming darker as
the tips of the hairs wear off, showing more of the basal fur, while the
hair-tips become paler by fading. Comparison of the twelve specimens

1* Synopsis of the supergeneric groups of Rodents.’ Gerrit S. Miller, Jr., and James W. Gidley,
1918, Journ. Washington Acad. Sci., V111, No. 13, July 19, p. 422.
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taken March 16 with the eight taken January 25, shows that the latter
average darker in general effect and the hair-tips paler, yet certain speci-
mens of the January series can be matched exactly by the paler speci-
mens of the March series. The hair-tips on the back of the brighter
colored examples of the March series are near snuff-brown, varying in
intensity in different individuals, and about cinnamon-buff on the ventral
surface, but often nearly wanting through wear, as in the single Avakubi
specimen taken January 22, the most worn of any of the entire series of
twenty skins.

A single skin and skull' of I. zenkeri, from the southern Cameroon,
and thus practically a topotype, is rather darker than the average of the
Medje series, but differs so little from some of them that they are provi-
sionally referred to this species. Their relationship to I. zenkeri kivuensis,
recently described by Lonnberg,? is not at present determinable. It
appears to be a much darker form than typical zenkeri.

Idiurus langi, new species
Plate V

Type, No. 50542, & adult, Medje, Belgian Congo, March 16, 1910; Herbert
Lang and James P. Chapin, American Museum Congo Expedition. Orig. No. 737.
Named for Herbert Lang, leader of the American Museum Congo Expedition.

Size of and proportions nearly as in Jdiurus macrotis Miller, but very different in
coloration.

‘Upperparts (type, in fresh, unworn pelage) washed with clay-color (Ridgway,
1912), strongest on middle of back, lessheavily on lower back and sides; in worn
pelage much paler (about cinnamon-buff), the light hair-tips partly worn off (almost
wholly on lower back and sides); pelage of middle of back (in fresh coat), 11.5 mm.
in length, the buffy tips about 2 mm. long, followed by a dark zone of about equal
width, the basal two-thirds “ nouse-gray.” Underparts heavily washed with warm buff,
almost wholly concealing the light neutral gray of the basal fur (varying in different
specimens, especially when worn) to a faint wash of lighter tone); a conspicuous pale
yellowish white patch on sides of nose extending from base of rictal bristles to the
naked nose pad, about 4 X 6 mm. in extent; chin and interramal region white or
pale yellowish white; upper surface of membranes thinly clothed with brownish black
hairs, under side nearly naked; membranes and ears pale brownish (ears in some
specimens slightly darker brown); feet and greater part of tail yellowish brown, the
long tail hairs dark brown with a faint tone of chestnut, mucl: less dark than in .
macrotis. The scale pad on the ventral base of the tail is much longer than in macrotis
(given as 17 mmn.), varying from 20 1o 25 mm. in length, and the scales are larger and
tend to form regular rows, and beyond what may be considered as the “scale pad”
proper, the annulations on the lower surface of the tail are conspicuous and roughened,
80 that in some specimens it is difficult to determine what should be regarded as the

INo 125438, U.S. Nat. Mus., ¢, Efulen, Bulu Count (‘nn«ronn July 21, 19008, coll. G. L. Bates.
11917, Kungl. Svens. ventenak. Akad. Handl., LV11l, No. 2, September, p. 67. Masmi, Belgian
», about forty miles northwaent of Lake Kivu, Two -pccdmen- adult and young.
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apical end of the pad, as distinguished from the annulations. The fringes on outer
edge of both fore and hind feet, the small tufts of whitish bristly hairs at tarsal and
metatarsal joints, the tail fringes, and the scattered long hairs in the dorsal pelage,
are evidently generic charaeters, being common to the three forms of Idiurus here
under consideration.

Collectors’ measurements of the type!: Total length, 224 mm.; head and body,
94; tail vertebree, 130; hind foot, 20; ear, 18.

Colleetors’ measurements of type and 4 topotypes (all. adult males): Total
length, 218 (207-224); head and body, 91 (S6-94); tail vertebre, 129 (124-133);
hind foot, 21 (20-22); ear, 15.7 (14-18).

Skull (measurements of type'): Greatest length, 26; zygomatic breadth, 16;
least breadth of frontals? 6.6; greatest breadth of nasals,? 3.2; upper toothrow, 3.5;
distance between inner bases of m?, 1.4; do. m!, 1.1; greatest length of mandible,
16.4; greatest depth (at coronoid), 10.2; lower toothrow, 4.

Skull (type and same 4 topotypes) : Greatest length, 25.8 (25.1-26.2); zygomatic
breadth, 15.5 (15.0-16.0).

Represented by 6 adult males, all of which are skins with skulls, and 1 adult female
in alcohol, all taken at Medje, January 25 (5 specimens) and March 16 (2 specimens),
1910.

The type is the only specimen in fresh, wholly unworn pelage. All the others
show more or less wear, especially on the lower back and sides, and they vary much
in the amount of buffy wash, both above and below, and form a graduated series from
clay-color to a pale tone of buff on the upperparts, and on the lower parts froma
strong yellowish wash to only a faint pale tone where the hair-tips are least worn.
The two March 16 specimens differ greatly from each other in coloration and amount
of wear; the January series of skins (all taken January 25) differs similarly in respeet
to amount of wear and consequent tones of color on both upper and lower surfaces.

Idiurus langi is smaller than I. macrotis in external measurements,
but the eranial measurements are practically the same. It differs, how-
ever, strikingly in coloration, both above and below, the general color
being much lighter, especially in respect to the basal fur, ears, and mem-
branes. I. langi differs from I. panga in much larger size and in colora-
tion, especially of the ventral surface, which has a pinkish tone in panga
instead of yellowish, and the upper surface is much more heavily washed
with buff. The yellowish white, sharply defined nose spot of langi will
alone readily distinguish it at a glance from either macrotis or panga.

Idiurus panga, new species
Type, No. 50605, ¢ adult, Panga, Belgian Congo, September 18, 1914; Herbert
Lang and James P. Chapin. American Museum Congo Expedition. Orig. No. 2552.
Similar to Idiurus macrotis Miller3, but much smaller and considerably paler
throughout, ineluding the basal fur.

'For measurements of I. macrotis see p. 71, where they are given in comparison with I. panga.

2Fronto-nasal sutures solidly ankylosed and indistinguishable, so that length of frontals and nasals
cannot begiven.

3 diurus masrotie MuLLER, 1808, Proc. Biol. Soc. Washington, XII, pp. 73-76, figs. 15-19 (skull,
ear, foot, and tail). Efulen, Cameroon District, West Africa.
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Upperparts (in comparison with a para-topotype of I. macrotis) with the hairs
narrowly tipped with light drab (instead of “sepia”), forming a slight wash of this
‘tone, strongest on middle of back and sides of neck, darkened by the deep neutral
gray (instead of dark plumbeons) nuderfur, which color predominates over the lower
back and flanks; underparts superficially pale vinaceous buff (instead of yellowish
wood-brown), the basal fur dark gull-gray (instead of plumbeons); upper surface of
membranes thinly clothed with dusky brown hairs (less dark than in macrotis, as
are also the membranes themselves); ears, feet, and base of tail also much lighter than

Collectors’ measnrements of type: Total length, 209 mm.; head and body, 73;
tail vertebre, 126; hind foot, 20 (20.5 in dry skin); ear, 18.

Collectors’ measurements of the type and 3 topotypes (1 male, 3 females): Total
length, 206 (199-212); head and body, 80.5 (73-87); tail vertebra, 123 (117-128);
hind foot, 20.5 (18-21); ear, 17.3 (17-18).

Corresponding measurements of the type and topotype (2 males) of macrotis,

gl by the anthor (loc. cit): Total length, type 241, topotype, 228; head and
108, 105; tail vertebrwe, 133, 123; hind foot, 21, 22; ear, 16, 15.5.

Sknll (measurements of type, with measurements of type and topotype of
~ macrotis in parentheses): Greatest length, 25 (26, 27); zygomatic breadth, 14.9
(15, 16); length of frontals,— (96, 98); least width of frontals, 6.5 (7, 7); length of
nasals,—' (7, 7); greatest breadth of nasals, 3.1 (3.25, 3.3); upper toothrow, 3.5
(3.8, 4); greatest distance between molars at m? 1.5 (2.2, 2); least distance between
molars at m!, 1 (1.2, 1.2); greatest length of mandible, 14.9 (15, 16); greatest depth
(at coronoid), 9.7 (10, 10.6); lower toothrow, 3.7 (4, 4).

Skull (type and 3 topotypes): Greatest length, 25.0 (24.-25.6); zygomatic
breadth, 14.5 (14.2-14.9).

Represented by 4 specimens (1 &, 3 ), all from Panga and all collected the
same day, September 18, 1914. All are old adults, with the dentition fully mature
and the fronto-nasal sutures fully ankylosed and wholly indistinguishable.

Idiurus panga is a member of the I. macrotis group and is so
different from the I. zenkeri group as to need no comparison with it.
It differs from macrotis in smaller general size, much less heavy skull and
correspondingly weaker dentition. Also in the much paler hair-tips
above, the decidedly pinkish tone of the underparts, and the lighter
color of ears, membranes and feet, and also of the basal underfur, both
above and below. The ears appear to be decidedly larger than in macrotis,
as indicated by the field measurements and by direct comparison with
the para-topotype loaned me for examination through the kindness of
the describer of the species.

"Fronto-nasal sutures fully ankylosed and indeterminable.
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INTRODUCTION

‘. Carnivora collected by Herbert Lang and James P. Chapm on
- American Museum Congo Expedition,! number 588 specimmens, of

represent the Canide, 35 the Mustelide, 411 the Viverride, 13
idee, and 120 the Felide. The collection consists of 33 forms
es and 4 additional subspecies), with 2 genera and S forms new

e comparative drawings of the skulls of the various genera
idered possible through the interest and support of Professor
Fairfield Osborn, President of The American Museum of
History. They have been made in orthogon projection, thus
the greatest possible exactness in general comparison as well as
it of the component parts of the skull. Through the careful and
staking work of Mrs. H. Ziska, who made these drawings under
ang’s supervision, it was possible to attain a correctness which
do not have the facilities to compare the actual skulls will ap-
2 Except where the contrary is indicated, the halftone illustra-
“either living animals or of speciiens in the flesh are from field
raphs taken by Mr. Lang, those of skulls and skins, by Julius
Kirs ; the colored plate of Osbornictis is by Mr. Richard Deckert.
- In Mhrll to the comparative material available in The American
us of Natural History, imnuch important material has been gener-
H__' ¥ ¥ loaned by the authorities of the United States National Museumn
i the kinduess of Mr. Gerrit S. Miller, Jr., Curator of Mam mals,
a I -tn fully aceredited in the proper connection. I am also greatly
-.,.:' sted to Dr. T. S. Palmer, author of ‘Iudex Generum Mammaliuin,’
cripts from rare volumes, and for verification of references to
Mw-e unavailable.

- ; of the urmvou- of this collection were published by Dr. Allen, 1919,
 Wenadacy, 1. No. | g Sl &y 4

Notes by M these nkulln-ud other matters connected with the Carnivora col-
by Oonpm be published later. —Epiton
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SPECIES AND SUBSPECIES, WITH THEIR LocALITIES AND NUMBER OF
SpeciMENS FRoM Eacn Locarnity

00 4

-~y

10.

Ly 3
12.

13.
14.

—_
&

13.
18.

19.
20.
21.
22.

3.

¥

Species aud Subspecies

Thos anthus soudanicus

Mellivora capensis cottont
Lutra maculicollis
Aonyr capensis

Cirettictis civetta orientalis

Genetta pardina ficldiana
Genetta servahna

Genetta stuhlmanni
Genetta rvictorie

Osbornictis piscivora

Poiana richardsoni ochracea
Nandinia binotata

Herpestes ichneumon parvidens
Herpestes ichneumon funcstus

Galercllo ochracee ochracca
Helogale hirtula robusta

Mungos gothneh
Crossarchug alexandri

Iehneumia leucura ibeana
Xenogale microdon

Atilax robustus

Atilax macrodon
Bdeogale nigripes

Crocula crocuta fortis

Localities

Canidexe

Bafuka 1, Faradje 4, Niangara 4

Mustelide

Niapu 2, Vankeickhovenville 1
Avakubi 1, Faradje 5, Niapu 3
Avakubi 1, Faradje 21, Niapu 1

Viverride

Akenge 7, Avakubi 2, Faradje 1,
Medje 6, Niangara 2, Niapu 14

Aba 1, Akenge 4, Avakubi 1, Faradje
18, Medje 17, Niangara 3,
Niapu 1, Stanleyville 1

Akenge 6, Bafuka 1, Faradje 9,
Ibambi 1, Medje 7, Niangara 7,
Niapu 23

Lake Kivu 1

Akenge 1, Medje 3, Niapu 24, un-
known locality 2

Manamama (near Bafwabaka) 1,
Niapu 1

Akenge 1, Medje 2, Niapu 1

“Akenge 15, Boyulu 1, Medje 20,

Niangara 6, Niapu 30, Poko 1

Niangara 1

Akenge 1, Faradje 2, Medje 3, Stan-
leyville 1

Faradje 8, Niangara 1

Aba 2, Faradje 6, Niangara 1, Van-
kerckhovenville 1

Akenge 1, Faradje 19, Niangara 2

Akeage 17, Gamangui 3, Medje 1,
Niapu 44, Poko 1

Faradje 5, Niangara 3

Akenge 4, Avakubi 2,
Niapu 4

Faradje 4

Akenge 2, Medje 2, Niapu 13

Akenge 2, Niapu 7

Medje 6.

Hy@enida

Faradje 13

Speci-

mens

9

23

32

10
22

66
16

17

13
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o
Felidee
o azandicus Faradje 14, Vankerckhovenville 1 15
pardus chui Bafuka 1, Faradje 24, Garamba 3,
Vankerckhovenville 1 29
pardus iturensis Akenge 6, Gamangui 2, Medje 3,
| Niapu 7, Poko 2 20
Hail serval faradjius Faradje 14, Niangara 2 16
ilurus ogilbyi pantasticta Faradje 7 L
. ogilbyi larseni Zambi 1 el
aurata cottont Akenge 2, Avakubi 1, Medje 2,
N Niangara 1, Niapu 1 7
rubida Faradje 15, Niangara S, Poko 1 24
ugandae Garamba 1 1

F LocaLiTiEs, WITH NAMES OF THE SPECIES AND SUBSPECIES,
llb NUMBER OF Snc:rums TakeN aT Eacn Locanity
No. of .
Species and Suqupsr i ’ Speci- Totals
= mens ]
Genelta pardina fieldiana '5 y—
Helogale hirtula robnta 1
Civettictis civetta orientalis .
Genelta pardina fieldiana .y
Genetta servalina
Genetla vicloriz
Poiana richardsont ochracea .
Nandinia binotata 1
Herpestes ichneumon funestus
Mungos gothneh
Crossarchus alexandri
Xenogale microdon
Atilax macrodon
Panthera pardus iturensis
Profelis aurata cottoni
Lutra maculicollis
Aonyx capensis
Civettictis civelta orientalis
Xenogale microdon
Prafelis aurata coltoni
Thos anthus sowdanicus
Genetta servalina
Panthera pardus chui
Nandinia binotata
Thos anthus soudantcus
Lutra maculicollis

v

—
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Faradje Aonyzx capensis 21

3 Civettictis civelta orienlalis 1

- Genella pardina fieldiana 18

y Genetta servalina 9

= Herpestes ichneumon funestus 2

<] Galerella ochracea ochracea 8

i Helogale hirtula robusta 6

= Mungos gothneh 19

k Fchneumia leucura iheana 5

B Atilaz robustus 4

v Crocuta crocuta fortis 13

K Leo leo azandicus 14

L Panthera pardus chui 24

- Leplailurus serval faradjius 14

" Leplailurus ogilbyt pantasticta 7
» Felis ocreata rubida 15 189

Gamangui Crossarchus alexandri -3
- Panthera pardus iturensis 2 5

Garamba Panthera pardus chui 8
- Felis ocreata ugandz 1 4
Ibambi Genelta servalina 1 1
Lake Kivu Genelta stuhlmanni 1 1
Manamama Osbornictis piscivora 1 1

Medje Civeltictis civella orienlalis 6

- Genella pardina fieldiana 17

il Genetta servalina 7

L Genetta victorie 3

= Poiana richardsoni ochracea 2

- Nandinia binotata 20

¥ Herpestes ichneumon funestus 3

- Crossarchus alexandri 1

“ Xenogale microdon 6

2 Atilax macrodon 2

- Panthera pardus ilurensis 3
- Profelis aurata coltoni 2 72

Niangara Thos anthus soudanicus 4

“ Civelticlis civella orientalis 2

= Genelta pardina fieldiana 3

o Genella servalina 7

o Nandinia binotata 6

“ Herpestes ichneumon parvidens 1

% Galerella ochracea ochracea 1

= Helogale hirtula robusta 1

= M ungos gothneh 2

“ Fehneumia leucura theana 3

¢ Leptailurus serval faradjius 2

& Profelis aurata cottoni 1
% Felis ocreata rubida 8 41
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‘New Genera with Tuemr TYPE SPECIES

e J. A. Allen. Type, Lutra leptonyr Horsfield = Lutra cinerea llliger.
ctisJ. A. Allen. Type, Osbornictis piscivora J. A. Allen.
' J. A. Allen. Type, Xenogale microdon J. A. Allen.

AND SuBsPECIES, WiTH THEIR Type LocaLiTiEs

piscirora J. A. Allen. Niapu.
hirtula robusta. Faradje.

Xenogale microdon. J. A. Allen. Akenge.
macrodon. Niapu.

crocuta fortis. Faradje.

 Leo leo azandicus. Vankerckhovenville.
Leo leo hollisteri. Lime Springs, Sotik, British East Africa.
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-’_4&! Congo Collection of Carnivora S1

o Gnih_-\.'rl SuMMARY
Species and

M Subspecies "lpccmmnﬁ Localities!
1 3
ol M 8 3 3) 4
14 19 411 16
1 1 13 1
5 9 120 13
24 33 588
CANIDE

ted by only a single species, a jackal allied to a Sudan form.

Tros Oken
KEN, 1816, ‘Lehrb. Naturg.,” Zool., Theil 3, Abth. 2, p. 1037. Type, by
nt designation (Heller, 1914), Thos rulgaris Oken = Canis aureus Linnzus.

Thos anthus soudanicus (Thomas)
Plates VI; VI, Figure 1
nis anthus soudanicus Tromas, 1903, Proe. Zodl. Soc. London, 1, p. 295.
lity, El Obeid, Kordofan. Skin and skull.

ted by 9 specimens, 5 of which are immature, collected as

ca,? 1 (skull only, very old &), June 3, 1913.
4(1 4,2 2,adults, 1 subadult ¢ ), February 25, March 27,

4 (all nurslings), November 16-24, 1910.
‘measurements of 3 adults (1 &, 2 Q) from Faradje:

S G VR W
- 970 650 320 157 ~
Q 920 620 ' 300 140 L
9 930 630 300 140 78

he four specimens from Niangara (Pl VII, fig. 1) are all in the first
with the milk dentition approaching full de\ elopment. They have

erparts nearly uniform ‘dark brown, the fur basally pale buff,
the surface, the tips of the longest hairs blackish brown; ears

sh brown externally, especially the apical half, deep buffy
lly; tail entirely dull brownish black. Under surface much

- Agie ﬁ:m&“wmmwh 19.
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lighter than the back, pale brown, the tips of the hairs lighter; inter-
ramal area brownish black; foreneck pale buff. Limbs externally dark

like the sides of the body, pale rufescent internally.

Measurements of Four Skulls of Thos anthus soudanicus

o el | ls.l3slz . 3(3% -

2. | 3% - 5225|538 |s§ iz \S2lce| B
Cat. No. &x|§§ Ei!ig[gg g?!gz ::E .§§ giz!gg E

6= |3 |SI|ZXQS|ET e RAZA 785"
52057 | G 1156.5153.8/148.5/84 :so 0.’26.6 26 7/50.248.044.971.013.3
52040 | & 149.0145.5137.575.0/77 7 24.0/20 8,40 4/48 346.5063.1112.8
52051 9 [136.6]134. 2127 370.063. 2119, 2124.8/47.845.7/40.5,60 312 4
52052 qa—i—-—|—-|‘7 4—23.4 (16.0/43.0164.7/12.7

The adults agree well in coloration and dimensions with T'. anthus
soudanicus (Thomas), and geographical considerations favor their
provisional reference to this form.

Hollister records? five forms of the genus Thos from British East
Africa as represented in the collection of the United States National
Museum. These five forms are referred to three species, as follows:

(1)  Thos adustus bweha Heller, 6 specimens.

(2) Thos adustus notatus Heller, 4 specimens.

(3) Thos aureus bea Heller, 10 specimens.

(4) Thos mesomelas elgonz Heller, 9 specimens.

(5) Thos mesomelas mcmillani Heller, 37 specimens.

His tabulated measurements of skulls are based on sixty-six adults,
in all but ten of which the basal suture is closed; twenty-four are males,
thirty-five are females, and of seven the sex is not indicated. As Hol-
lister’s tabulations are not summarized and the five forms seem to differ
little in size, although representing three specific groups and five forms,
it seemed worth while to compute the averages for four of the eranial
measurements (condylobasal length, zygomatic breadth, mastoid
breadth, and breadth at base of canines) as these form a fair comparative
basis for general size. The results being of some interest are presented
in the subjoined table. So far as these four cranial measurements are
concerned, the two subspecies of Thos adustus are not distinguishable by
size, the individual variation many times exceeding the slight average

iBafuka, senile male
Very old; skull b.dly broken.
11918, U. 8. Nat. Mus. Bull. 99, pt. 1, pp. 101-103.
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——

ce. The same is true for Thos aureus bea and the two forms of
s, as regards the condylobasal length, but they differ decidedly
to the breadth of the skull, the two forms of mesomelas
! g well with each other and differing decidedly in this respect
rom T. aureus bea, in which, while the condylobasal length is less than
s group, the zygomatic and mastoid breadths are practically
ent.  On the other hand, the rostral breadth is less. It would
us seem that the proportional differences of length to breadth may be
'he large series of Thos mesomelas memillani affords interesting
“evidence of the amount of sexual difference in the Thos group. In this
'm the average condylobasal length is quite appreciably less in the
(about 4.5 to 5 mm.) than in the male, but is far from definitive,
‘the larger females frequently exceed the smaller males in skulls
age. .

of Hollister’s Measurements of Sixty-four Skulls of Five Sub-
species of the Genus Thos

[T

Condylobasal Zygomatic I Mastoid Breadth at
Length Breadth Breadth Base of Canines

149.0(142-155)80.0(71-85) 50.0 (49-53) 26.3(24.4-27.6)
148.5(141-156)|78.0(72-81) [49.3(47-51)|26.4(24.5-27.8)

- o | i

10 |142.4(139-147)78.6(75-80) [49.2(47-51) 24.8(23.9-26.0)

3s elgonz | 9 |142.0(136-144)S4.8(82-00)|51.1 (50-53)/23.9(22.9-26.1)

memillani 135 {142.0(134-153) (S1.0(74-89)!51.0(41-55)'24.8(22.6-26.7)

“ 145 144.4(139-153),84.9(80-89) (54.3 (51-55) [25.8(24.4-26.7)

“«  lo1q 140.0(134-149) 80.9(77-56) 47 4 (40-54)(24.5(22.6-25.9)
I

MUSTELIDZE

Musteline

‘he subfamily Musteling is represented by only three specimens,
able to Mellivora capensis cottoni Lydekker. One is merely a flat
1 in, native-made and without skull, fromm Vankerckhovenville; the
‘other two are skins with skulls (one of them with a complete skeleton),
| Elhpu

-
LS
|

MELLIVORA Storr
Mellivora Stonr, 1780, ‘Prod. Meth. Mamm.,’ tab. A. Type by monotypy,
Virerra ratel Sparrman = Viverra capensis Schreber, 1776, ‘Saugthiere,’ Pl cxxv,
text, 1777 111, p. 450. Original description and figure. ‘ Vorgebirge der guten

Hofnung.
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Mellivora capensis cottoni Lydekker
Plate VII, Figure 2

Mellivora cottoni LYDEKKER, 1906, Proc. Zodl. Soc. London, I, June 7, p. 112, Pl.
vl (animal). Type locality, “eastern fringe of the Ituri Forest,” near Mawambi.
Melanistic.

Represented by 3 specimens, collected as follows:

Vankerckhovenville, 1 (imperfeet, native-made skin without skull),
November 1911. 4

Niapu, 2 (both old females; skins and skulls, skeleton of one of
them), November 9, December 9, 1913.

Only one of the specimens, a senile female (Pl. VII, fig. 2), has field
measurements, which are as follows: Total length, 870 mni.; head and
body, 670; tail vertebrz, 200; hind foot, 120.

Two skulls (No. 51951, senile ¢, and No. 51952, @ adult): Upper

-edge of foramen magnum to front of incisors, 131.0, 131.0; condylobasal
length, 133.5, 133.4; basal length, 123.5, 123.1; palatal length, 62.0,
62.5; zygomatic breadth, 73.1, 75.0; least interorbital breadth, 34.5,
36.0; least postorbital constriction, 30.5, 31.7; breadth of braincase,
62.0, 62.3; mastoid breadth, 76.2, 77.0; outside to outside of p*-p?,
43.8, 46.2; upper toothrow (c-m), 36.9, 37.2; greatest length of p#
129 (greatly worn), 14.1; least distance between temporal ridges
anteriorly, 10.0, 15.8; do., posteriorly, 17.4, 32.3. Rarely do the skulls
of two individuals of a species measure so nearly the same as in the
present case; in ten out of fourteen measurements the difference is less
than two millimeters. The greater difference across p*-p! is really due to
the excessively worn condition of the teeth in the senile specimen. The
difference in the distance separating the temporal ridges is obviously due
to difference in age.

These three specimens agree closely in coloration, the whitish mantle
extending in two of them from between the eyes to a little behind the
shoulders, fading gradually posteriorly into the black of the rest of the
dorsal surface; in the other the mantle continues slightly further, reach-
ing to about the middle of the back, with many scattered white hairs as
far as the loins. In two the extreme tip of the tail is clear white; in the
other the tip of the tail is wanting.

On the presumption that the Mellivora capensis group, which ranges
from South Africa to Abyssinia in the east and westward across the
continent to Senegal, is separable into a number of regional forms, for
which nearly half a score of names have already been provided, the speci-
mens here recorded are referred to Mellivora cottoni of Lydekker, the
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cality of which was not only in the Ituri Forest but only about a
and sixty miles from where the present examples were taken.
‘specimen of cottont was “entirely black,” but the deseriber
ed to consider it as “a mere individual melanism,” as “the
prevalent in the great Ituri Forest are. . . .just the condi-
 which are conducive to the development of blackness in a species.”
ugh the present specimens are far from being wholly black, they
sent a dark form of the M. capensis group. Mr. Lang informs me
‘specimens from Niapu were taken in the same kind of forest and
ronment one finds in Mawambi, but the one from Vankerck-
, which lies in the savannah on the northern edge of the forest,
'k as the darker specimen from Niapu.

Lutrina

The subfamily Lutrine is represented by two species, referable
ely to the genera Lutra and Aonyx. An investigation of the
ip of the African clawless otter to the East Indian small-

ly. The prinecipal external and cranial differences are shown in
» accompanying illustrations. This investigation became possible
nly through the loan of specimens of small-clawed otters of the
an Islands by the authorities of the United States National

LuTtra Brisson
ra Brissox, 1762, ‘Reg. Anim.,’ Ed. 2, pp. 13, 201. Type, by tautonymy,
Linnaus. (Cf. Merriam, 1895, Science, N. Ser., I, April 5, p. 376, for

of type.)
y GRray, 1865, Proe. Zodl. Soe. London, p. 131, fig. of skull (p. 132).
b, by monotypy, Lutra maculicollis Lichtenstein. Not Hydrogale Kaup, 1829, for

Lutra maculicollis Lichtenstein

Plates VI, XI; and Text Figures 1-3, 4A, 5A-A!

ra maculicollis hcmmm, 1835, Arch. fiir Naturg., I, p. 89, Pl n, fig. 1.
l’w 9 specimens, collected as follows:

M 5 (1 & juvenile, 1 9 adult, 1 9 juvenile, and 2 native
ithout skulls), February 28, March 8, 1911; January 7, June 23,

| Niapu, 3 (2 & adults, 1 9 adult), June 2, 1913; February 1, 1914.
Avakubi, 1 (vative skin without skull), Augmt 1915.



Fig. 1. Lutra macwlicollis. Skull of adult male (No. 51828). A, lateral view;
B, palatal view; C, lateral view of left mandible; D, crown view of left lower denti-
tion. Natural size.

$6
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’ Measurements of Four Adults of Lutra maculicollis
e ol Towl |Headand | & Tail \pigpo| g
& | Niapu 1070 625 445 127 18
ol - 1035 600 435 1825 17
Q “ 950 395 355 108 16
Q Faradje 960 560 400 107 19
-_l L)

”HZ

Lutra maculicollis. Dorsal view of skull of adult male (No. 51828).

ts of Four Adult Skulls of Lutra maculicollis

¥

Locality

|

é._

Palatal Length

Zygomatic

Breadth

Interorbital
Breadth
Breadth
Braincase
Breadth at
Canines
Incisive
Breadth
Upper Tooth-
row (e-mt)

Breadth

at p¢

Niapu
[

“

Faradje

© 0 qQ

105.7
105.0
7.
102.5

46,4
4.7
42.0
44.155.9

62,2
65.0

|
232 024.012.233.7
134,028 312 8323
1841477120 020 250.7

13 843 8128 920 211.4/31.0

i
15.152.
18.752.

No. 51825 the teeth are not worn: in the other three skulls the
e slightly worn (Figs. 1 and 2).
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As shown by the above measurcments, the males considerably
exceed the females in size.

A young skull (No. 51822, &, Faradje) has the full milk dentition
(Fig. 3), namely I $=¢, C =}, P 44 =1§=26. The two inner pairs of
upper incisors are slender spicules, deflected outward (laterad); the
outer incisors (di*) are much larger than the middle ones, having a
diameter of 0.8 of a millimeter; they are deflected inward (centrad),
0 as to meet the tip of di?, the two teeth, as seen from the front, forming
a V-shaped arch. In the lower jaw there are only two incisors, the middle
pair. They are thread-like, rising about 1 mm. above the jaw, and curve
outward (concave laterad), the mid-portion being less separated than
either the base or tips. The excluded premolars are dp §, , +. By
dissection of the gum dp! was found beneath the surface, as a small
conical tubercle, in the position of p! of the permanent dentition. The
vestigial dp! on the left side was much smaller than the corresponding
tooth on the right. They probably would have been absorbed without
extrusion. There is no indication of the presence of a dp;. In the upper
jaw the position of both dp' and dp? is in line with the inner base of dp?
and dp*. The milk dentition thus closely resembles that of Lutra lutra.

In a somewhat older skull (No. 51826, @, Faradje) the upper incisors
have been replaced by permanent teeth; the milk canines are still
present behind their half-excluded successors; the vestigial dp' has been
replaced by p'; dp* has been shed and the tip of its sueccessor is slightly
above the alveolar plane; dp® and dp* are still present; the crown of
m! is fully exposed. In the lower jaw the permanent incisors are fully
developed, the permanent canines are about half grown, behind which
their predecessors still remain; dp. has been shed and the tip of its
successor protrudes in its place; dps; and dp, are still retained; both m,
and ms can be seen through vacuities in the alveolar border.

The present series of nine specimens demonstrates a wide range of
variation in eolor, especially in the white markings of the ventral surface,
which vary greatly in extent, position, and outline, no two specimens
being very closely similar. Frequently the white markings are nearly
restricted to the foreneck and inguinal region, but in some specimens the
white area of the foreneck extends forward to include the chin, and pos-
teriorly to include the breast, and often encloses small irregular patches
of brown. The white of the inguinal area may be limited to a few spots
or torm a confluent mass of white and brown markings. Two males
from Niapu, both trapped the same night in the same pool, euriously
happen to present, respectively, the extremes of variation shown by the



8. Lutra maculicollis. Skull of juvenile male (No. 51822). A, lateral view;
view; C, dorsal view; D, lateral view of left mandible; E, crown view of

r dentition. Natural size.
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whole series.  One of them has merely a few white streaks and spots on
the foreneck and a few small spots of white in the inguinal region. The
other has the entire foreneck, from the chin to and ineluding the breast,
white, varied with numerous irregular small streaks and spots of brown;
the thoracie region is ventrally profusely streaked and spotted with
white, while the lower abdominal and inguinal regions are white varied
Igterally with narrow streaks and isolated spots of brown. The other
specimens of the series are variously intermediate (Pl VIII, figs. 1 and 2).

The general coloration varies deeidedly in tone in different spechnens
of the Faradje series through the varving intensity of the rufescent suffu-
sion, while the three specimens from Niapu agree in presenting a slightly
olivaceous tone, quite unlike that of any of the Faradje specimens. This
may or may not be due to the different environment of the two localities,
Niapu (Pl XI) being in the rain forest district and Faradje in the bush veldt
country. The color of the underfur also varies notably in specimens
from the same locality, the basal portion being either elear white, silvery
white, or cream-white, or even buff in different specimens, yet the color
of the underfur is usually considered of some hnportance in diagnosis.
Apically the underfur is narrowly tipped with dark brown, the amount
varving individually.

At the beginniug of the present century only two species of otter
were recognized by leading authorities! as inhabiting Africa south of the
Sahara, and both were referred to the genus Lutra, as, respectively,
Lutra capensis Schinz and Lutra maculicollis Lichtenstein. Both were
deseribed from specimens obtaimed i Cape Colony. Sinee 1901, how-
ever, three other forns of this group have been deseribed, but two of
them are very unsatisfactorily defined. Lutra concolor Neumann?
from Adis Abeba, Abyssinia, was based on several skins, without skulls
or measurements, which are deseribed as being like specimens of maculi-
collis in size and color but lack all trace of white or vellow spots on the
chin and throat. The name Lutra concolor 1s in any case preoccupied by
Lutra concolor Rafinesque (1832) for a species of Lutra from “Garrow
Hills, Assam, India.”’® Lutra matschiei Cabrera,* from Nuni River,
Gaboon, is unrecognizable from the description. Lutra maculicollis
nilotica Thomas,® from the Upper Nile, was based on two skulls and
three skins. The measurements given by him of an adult male and an
adult female skull (condylobasal length, & 113.5, @ 105) indicate a

1Thomas (1889), Flower and Lydekker (1591), Tmumrt (1899).
21902, Sitzungsh. Ges, Naturf. Freunde Berlm p. 6.
Rafinesque, 1532, Atlantic Journal, 1, No. 2, p. 6:
41903, Bol. Soe. Espafiola Hist. Nat.. 111, p 182,
31911, Ann. Mag. Nat 1ist , (S) V111, p. 726

e,
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n than that of the present Lang-Chapin collection from the
“ongo, the two adult male skulls from the Congo only equaling

of the female skull of nilotica. It therefore seems preferable, in
ce of comparable material from other localitics, to leave the

,._ “Rhinarium. A, Lutra maculicollis (No. 51828); B, Aonyr capensis

# ‘Natural size.

B AoNyx Lesson

.
{part});, most authors prior to 1900.

L-ocf 1827, ‘Man. de Mammalogie,” p. 15 Type, by monotypy,
i Lesson (1827) = Luira inunguis F. Cuvier ( 1823) = Lutra capensis

Murkay, 1860, Proc. Roy. Phys. Soc. Edinburgh, I1, p. 157. Type, by

¥, Anahyster calabarica Murray, from Old Calabar, West Africa. Grav,
Proc. Zodl. Soc. Loudon, p. 129. (As a subgenus of Aonyr; restricted to the
of Afriea.)

: 'lpc.ﬂ\) GRray, 1865, Proe. Zaol. Soc. London, p. 129. (Restricted to the
i otters.) Tromas, 1908, Aur. Mag. Nat. Hist,, (S) I p. 387. (Part;
the African and Indian species.)

The m Aonyx Lesson was exclusively based on the so-called claw-
ter of the Cape region of South Africa (Lutra capensis Schinz,
med Aonyxr delalandi by Lesson), of which the genus Anahyster
ay, based on a clawless otter from Old Calabar, is a synonym. Not-
tanding the great specialization of its type, Aonyr did not receive
ral recognition as a genus till the present century. G. R. Gray, in

nd later, recognized Aonyz as a full genus, but he combined with
capensis group the clawless otters of southern Asia. More

his, he divided Aonyz, as he recognized it, into two groups and
igly assigned his restricted Aonyr to the Asiatic species, adopting
ter for the African species, the onlv species originally included in
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Lesson, the founder of Aonyz, proposed Leptonyz in 1842 for the
clawless otters of Asia, a name unfortunately doubly preoccupied, first
for a genus of birds (Swainson 1821) and later for a genus of seals (Gray
1837). 1 hope to show in the present paper that both groups are entitled
to full generic acceptance, according to standard modern opinion as to
what constitutes generic differences anfong mammals. Aonyz, however,
has hitherto stood for both groups, whenever used in either a generic or a
subgeneric sense (as, in the latter, by Anderson in 1878%).

As of historic interest, and illustrative of the change of viewpoint
respecting what characters in mammals should be recognized as of
generic value during the last two decades, reference may be made to
Thomas’ review of the Lutrine in 1889 and his revised conclusions
respecting the same group in 1908.* In his earlier paper all the land otters
were referred to the genus Lutra; in 1908 the genera of land otters con-
ceded as tenable were Lutra, Pteronura and Aonyz. In the first paper he
decided that “The skull and dentition of Aonyz are wholly those of a
true Lutra. . . .” In the second paper he says: ‘“Since 1 wrote my
paper on the arrangement of the otters in 1889, opinion has changed as
to the value of the characters which should justify generie distinction
between different groups, and I am now prepared to admit, with other
authors, that the clawless otters (Aonyz) and the margined-tailed otter
of Brazil (Pteronura) should be recognized as generically different from
the ordinary otters of the genus Lutra.. . .so that their common non-
possession of elaws is evidently a genuine connecting character, and not a
parallelisim, as was formerly supposed to be the case.”” While the foot
structure of the clawless otters of Africa and the small-clawed otters of
Asia is similar (Figs. 5B-B!, 5C-Ct), the external and cranial characters,
including the dentition, are widely different in the two groups (Pls.
IX, X and Figs. 6-9). Yet the clawless Asiatic otters have been, and
are still, referred to Aonyz, when not placed in Lutra, and, with one
exception,® all the figures that I have seen purporting to give the
cranial and dental characters of Aonyz have been based on the skulls of
Asiatic forms. Hence a non-typical and, from my viewpoint, a non-

11842, ' Nouv. Tableau Régne Anim.," Mamm., g 72,

3Anderson, 1878, ‘ Anatom. and Zoolog. Researches Yunnan Exped.,’ pp. 202 and 213, in reference
especially to ** Lutra (Aonyx) leptonyx."”

31859, 'Preliminary Notes on the Characters and Synonymy of the different Species of Otter.
Proc. Zodl. Soe. London, pp. 180-200.

41908, ‘On certain African and 8§ American Otters.’ Ann. Mag. Nat. Hist., (8) I, May, pp. 387-305.

"Blainville, 1839-1864, in his ‘ Ostéographie,’ Atlas I1, Section Mustela, Pl. vin, ﬁgmd’). ekull of
Aonyz (Lutra) inunguis from South Africa, purchased in 1837 (see the list of plates for Mustela, p. 78
oli toxt)&gig gives, however, only a view in profile, natural size, which fails to display its most important
characteristics.
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Palmar surface of left fore foot and plantar surface of left hind foot.
maculicollis (No. 51825); B, B’, Aonyr capensis (Nos. 51849 and 51847);
cinerea (No. 29733). About two-thirds natural size.

form has been taken to typify Aonyz, so far as the literature
is concerned.!
ly the Aonyx capensis group is distinguishable by its color
its size, and by its foot structure, from all other otters, and
v from the Asiatic forms that have been referred to Aonyz.

| m:ﬂ- nown in Flower and Lydekker's * Mammals Living and Kxtinet,*
1,0f * Palate of einerea,” reproduced from * Palmontologia Indica.*
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Micraonyx J. A. Allen .
Plate IX, Figure 1; and Text Figures 5 C-C!, 6 and 7
Leptonyx (subgenus of Lutra) Lessox, 1842, ‘Nouv. Tableau Régne Anial,’

Mamm., p. 72.
Nliger.

Type, by tautonymy, Lutra leptonyr HorsrieLp = Lulra cinerea

Micraonyx J. A, ALLEN, 1919, Journal of Mammalogy, I, No. 1, November 28,

p- 24, To replace Leptonyz, preoceupied.

The name Leptonyz is preoccupied by Leptonyx Swainson (1821)
for a genus of birds, and by Leptonyx Gray (1837) for a genus of seals.

The differences between Aonyx and Micraonyx are quite marked,
not only in external features (Pl. IX) but also in the skull and teeth

(Figs. 6-9).

They are here tabulated for convenient comparison.!

External Characters

Aonyr
Size:—Large; total length of adults,
1200-1300 mm. (48-52 inches).

Weight, 30 to 40 pounds (Lang).
Tan.:—Evenly tapering from base to tip,
and heavily clothed with long soft hair,
even on the apieal portion. Length
about 609 of length of head and body.

Feetr:—Upper surface thinly haired in
young animals, usually naked or
nearly so in adults,

Pans:—Of palmar and plantar surfaces
feebly developed, being small and not
heavily thickened.

Toges:—Slightly webbed at extreme base
only (Figs. 3B-B’).

Craws:—Absent on fore feet, rudimen-
tary on hind feet.

CovroraTion:—Body uniform dark brown,
both above nnd below, from the
shoulders posteriorly, with anteriorly
a more or less profuse veiling of white-
tipped hairs; foreneck to chin clear
white or slightly vellowish white to
base of pelage; sides of head and lips
white, in continuation of the white
arca of the throat; a large squarish

Micraonyzx

Small; total length of adults about
560 mm. (22 inches). “Weight, 11
to 13 pounds’’ (Blanford).

Very broad at base but rapidly decreas-
ing in size to a slender tip; apiecal
two-thirds very short-haired, becom-
ing nearly bare towards the tip,
espeeially on the ventral surface.

Upper surface well clothed with hairs,
as in Lutra.

Pads of palmar and plantar surfaces heav-
ily developed, covering the whole of
the naked areas and greatly thickened.

Fully webbed (Figs. 5C-C),

Slightly more developed than in donyx,
but greatly reduced in ecomparison
with those of Lutra. |

Upperparts  entirely uniform  dark
brown, without head-markings or
white-tipped  hairs; underparts
somewhat paler, becoming whitish
on sides of neck, cheeks, ¢hin and
throat. Ears like the head, without
white edging. The coloration in
general is thus similar to that of
most of the species of Lutra.

IThe statistics given below in tabular form are based, in the case of Aonyz, on averages of six adults
for the external measurements, and on twelve adults for the skull and teeth, all from Faradje, B n
Congo; in the case of Micraonyx, for external measurements on five adult specimens as given in the
literature, and for the skull and teeth on six adult skulls and two with milk dentition from Java, Borneo
Sumatra, and Palawan, of which seven were received] for examination from the United States Nlt'lomi
Museum through the kindness of Mr. Gerrit 8. Miller, Jr., Curator of Nlammale.
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ﬁ M browh between the eyes
ils, forming a conspicuous
»ot in which the hairs are not
1 with white: a V-shaped whitish

om the rhinarium forms fairly
superciliary streaks. Ears
g ( v edged on the apical

I with white. There is thus a

isting ‘head-pattern of markings.
the external differences are by no means insignificant, those
#ﬂ and teeth are such as most taxonomers consider of high
nee. Some of these differences have not escaped record,! but
‘has not directed to them the attention they deserve. While at
“the skulls of Aony yxr and Micraonyxr appear to have many
in common, they differ greatly in proportions and in the relative
corresponding teeth. In Aonyz the antorbital portion of the skull
rily developed, being broad, with large incisors and eanines, while
sarnassials and molars are only moderately developed in proportion
size of the skull; all these conditions are reversed in Micraonyz.
he latter the facial portion of the skull is narrow and weak, with
cisors and canines, while the carnassials and molars are enor-
developed for the size of the skull, these teeth about equaling those
r, which has a skull fully three times the bulk of the skull of
This creates a vast difference in the relative breadth of the
q‘e& between the carnassials and molars of the maxillary series,
ch in Micraonyx is much less than the transverse breadth of m',
Aonyx this space 1= one and a half times greater than the trans-
breadth of m'. These proportional differences are shown in the
mpanying figures (Figs. 6 and 8, pp. 96, 102) and in the following
ate SUIImary.

-

Cranial Characters
Aonyr Micraonyr
: uniformty present in 13 P! nearly always absent, sccording to
‘H adult skulls; absent on the authors, Prelatively smaller but in
“ ouly in the other. about the snine position as in Aonyr.®
ital processos rudimen-  Postorbital processes well  developed,
more sa than in Lutra.

1888, ‘ Mamm. of British India,’ p. 188), who says: ' Although it [Lutra leptonyz}
same msnaner (from the common otters] as the type of Aenyr does, L. leplonys
ftion of ita own not shown by its supposed atly 1t skull s peculiarly shart
M -iupql upper posterior molar, and its feet differ from those of --lhpr
: h-omb in the inuch greater ;wopomonal length of the third and fourth toes.’

iine skills available for examination absent on both aides i six, present on the left
‘two, and on both sides ( milk dentition) in one.




Fig. 6. Micraonyr cinerea. Skull of adult female (U, S. Nat. Mus. No. 34904).
A, lateral view; B, palatal view; C, lateral view of left mandible; D, crown view of
left lower dentition. Natural size.

06
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Aonyzx Micraonyz

m greater than inter- Postorbital breadth less than inter-
orbital breadth, the postorbital
constriction as deep as in many
species of Lutra.

Dental Measurements
Upper Toothrow
c-m!, 322
p*m!, 26.8
ps, 128 X 138
m!, 8.8 X 12.2

Lower Toothrow
c-mg, 37.6
prmg, 27.0
m;, 134 X 8.0
- 49 X067 ma, 4.9 X 6.3
ﬂ dlqn. to the axis of the Axis of in' nearly transverse to the axis
of the toothrow, .

Skull
. Aonyrx Mieraonyz Ratio
Condylobasal Length 124.3 §9.2 738
Zygomatic Breadth 91.5 61.7 66
Mastoid Breadth 89.2 53.9 60
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Skull (Continued)

Aonyz Micraonyz Ratio

Rostral Breadth (at base of

upper incisors) 2.5 10.8 50
Breadth at Base of Upper

Canines 35.5 21.9 62
Breadth, outside m®-m! 41.3 34.2 S3
Breadth, outside pé-p* 39.3 33.1 S4
Interorbital Breadth 30.0 1S.0 60
Postorbital Constriction 3.6 15.6 45
Palatal Breadth between

Crowns of m! and m! 20.0 11.2 (slightly less than

(1.6 the transverse the transverse

breadth of m?). breadth of m?).

SUMMARY OF DIFFERENTIATION OF Micraonyr 1IN COMPARISON
wiTH Aonyz.—One-third the size (bulk) of Aonyz; reduction of pre-
orbital portion of skull and its general structure relatively weak, or more
like that of Lutra, with at the same time enormous development of the
carnassials and molars, which are about equal in size to those of Aonyz,
which has a skull fully three times larger; palatal space between upper
molars slightly less than breadth of one molar, in Aonyxr almost the
breadth of both molars; m! relatively broader, with the transverse axis
of the tooth forming a right angle with the toothrow, while in Aonyz
the transverse axis of m' forms an angle of about 45° with the axis of the
toothrow; p! usually suppressed in Micraonyx and constantly present in
Aonyz; tail broad at base, soon narrowing and gradually tapering to a
point, the apical portion scantily furred, instead of gradually decreasing
in size apically and heavily furred throughout, as in Aenyz, in which the
tail is similar to the tail of the European and North American species of
Lutra. In Micraonyax the tail is specialized quite as much as in Pteronura,
but in a quite different way. Coloration wholly as in Lwdra, highly
specialized in Aonyz.

Specimens of Micraonyz Ixamined

The available material consists of three skins and nine skulls, three
of the latter immature, with part of the milk dentition still present.
Three of the eleven specimens examined are in the collection of The
American Museum of Natural History; the others (all skulls) were
borrowed from the United States National Museum, through the
courtesy of the Curator of Mammals, Mr. Gerrit S. Miller, Jr.

No. 29733, &'? adult, skin and skull, Palawan Island, Philippine Islands; also
two skins (without skulls) from the same source.

No. 122840, ¢ adult, Karimon Island, Malacca Strait, May 28, 1903. Coll.
Dr. W. L. Abbott.



465, ¢ adult, Tapanuli Bay, West Sumatra, March 27, 1902. Coll.
Abbott.
. 123068, & javenile (upper milk canines, dp!, and dp; are still retained),
&n&u.m, July 31,1903. Coll. Dr. W. L. Abbott.

), 9 adult, Pulo Laut, Southeast Borneo, December 26, 1907. Dr.

55324, & adult, Depok, Java, July 22, 1909. Coll. William Palmer.

No lm, d" juvenile (upper milk canines, dp?, dp? dp* and dpy are still re-
f org, Java, March 21, 1909. Coll. William Palmer.

06, & juvenile (milk dentition only), Buitenzorg, Java, March 26, 1909.

Palmer.

e of the specimens (only one of which is adult) may be consid-

‘practically topotypooal of Lutra leptonyz Horsfield (= L. cinerea

e localities of the six adult skulls are widely separated, there
one each from Palawan Island (Philippines), Karimon Island
of Malacca), western Sumatra, eastern Sumatra, from two
nt parts of Borneo, and from eastern Java. They are thus in-
nt to indicate any geographic differentiation, should such exist,
' range of variation seems no greater than might be expected in a
' from a single locality. The subjoined table indicates their
‘general similarity.

1

= i | -d

i: 2.2 "35'53' 3y ;‘s!:!?g
e Loslity | S ¥|83(33135/32(3838/3¢ |38

SEHH B EE

S |f2|E5 |58 |=&[=& |4 & ||
@? | Palawan ——163.6/17 513 4I--——’20 020,133 .4
o Malacea St. 91.4/61.2/19.7/13 .6 48 85 24.3(37.1
¢ | W.Sumatra |88.7/61.7{17.0{14. 4;4‘1 05 9"5 621.732.0
9 | N.E.Borneo [90.362.1/18.0/15.8/4s. 3153, 4124, 4/21 433 .4
Q | S.E.Borneo [84.6/58.617.2/16 443.7 52 0;24 1120.8(34.5
¢ | E Java 90 8/62.818.4/14. 714~. 8i54.7/25 1122 834 8

89.2/61.7118.0— 47.563 924 721 9342
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Measurements of the Teeth of Micraonyz cinerea (same skulls)

5. § 2 = £
5% | E5% £.% | 3. \
it SRR RRES RO KR REEY
20733 | o'?] 82.0 | 37.0 | 10.7X11.3 | 9.0X11.2 ; 18.0X7.9 | 476°X6.8
122840 | o | 31.3 | 40.2 | 12.8%13.8 | 9.5X13.5 | 15.0X8.8 | 5.7X7.2
114465 | 97 29.4 | 34.7 | 9.2X 9.2 | 7.8X11.7 | 11.1X6.8'| 4.1X4.9
34904 | @ [ 32.7 1 87.6]11.2X 8.8 | 8.6X12.5 | 13.0X7.6 | 4.4X5.8
151879 | @ | 31.5 | 37.5 | 11.0X10.0 | 8.5X12.0 | 13.4X7.9 | 4.6X6.2
155324 | & | 33.3 | 37.6 | 11.1X11.5 | 8.4X11.8 | 12.7X7.6 5.0X6.3
Average! 32.2 | 37.6 | 11.4X11.1 | 8.8X12.2 | 13.4X8.0 | 4.9%6.6

Africa.

Aonyx capensis (Schinz)
Plates IX, Figures 2, 3; X; XI; and Text Figures 4B, 5B-B’, 8§11
Lutra capensis Scuinz, 1821, ‘Cuv. Thierreich,’ 1, p. 214. Cape region, South

Represented by 23 speeimens, collected as follows:

Faradje, 21 (15 skins with skulls, 2 with skeletons, and 6 native-
made skins without skulls), January 20, 22, 1910; February 25, 28,
March 1-16, April 6, May 5, 1911; August 12, 13, 1912; January 28,
February 2, 7, 1913.

Niapu, 1 (skin and skull, old @), January 15, 1914.

Avakubi, 1 (native-made skin without skull), August 14, 1914.

Collectors’ Measurements of Nine Specimens of Aonyz capensis

Cat. No. Sex and Age Locality T(r)ltz.tlh ‘ H%gd.ynd Vegt:gre }F!OL?)(E Ear
51840 | o yg.ad. | Faradje | 1035 625 410 | 146 | 35
51846 | o ad. “ 1356 796 560 | 150 | 35
51847 | & yg. ad. « 1000 | 655 445 | 146 | 34
51836 9 ad. Faradje | 1170 770 100 | 140 | 35
51834 9 ad. g 1196 736 460 | 135 | 33
51837 9 ye. ad. “ 1090 700 300 | 135 | 31
51838 9 ad. “ 1156 715 440 | 132 | 32
51853 9 old ad. “ 1360 830 530 | 145 | 35
51851 Q ad. Niapu 1225 |° 720 505 | 145 | 32

iFive specimens, No. 114465 being excluded on account of extreme wear.



- Measurements of Thirteen Skulls of Aonyx capensis
- (All are from Faradje except No. 51851, which is from Niapu)

1 3 £ I 2| Upper

Sex and Age gi 4 j‘ fg §§ 5§|5s |51/ Toothrow
HD U HE B ==
g 88529 23|28 |22 |2 ¢ jromlom
& juv  [112.5/51.8/72.8(26.4/34.0/70.076.7/37. 231 6,362
& yg.ad.  [121.0(58.0/82.7|28.4/37.0/73.0/82.2/38.7/33.139.7
Soldad.  130.458.498.0/25.432.270.7.94 035833 639 5
S oldad.  [124.458.399.733.3/34.4/70.6/S7.541 033.7/37.9
J yg.ad.  |125.0/62.0/89.529.7/33.472.691.539.333.43S.8
Q oldad..  (125.7/60.0/94.0/28.4/32.6/70.8/S4.0140.2/33.5/30 .2
9 ad. 116.8/54. .3»30.537.869.986.8'37.9 31.3/36.7
¢ ad. 120.054.584.6,27. 70.3/86.9/30.232.9/35.8
¢ ad. 136.7/63.293.1/30.5/33.5(73.8(02.6/——35.3140.2
¢ yg.ad.  [110.0/53.6/S1.2/20.4/34.4/69.3/82.739.6:31.336.3
9 yg.ad.  [108.5154.075.9/26.71—70.6[76.537.730.3/37.0
¢ old ad. $9.5 71.2190.8 ——32.338.4
9 oldad.  [120.7/62.2/95.8/33.536.4/60.590.0 40 2(32.238 8
4 126.2/69.092.2.30 034 371.789 339 433 439.0
6 ¢ 123.4/58.8 .:]:o. 34.970.989.039 132.938.7

of the Two Posterior Teeth of Each Jaw of Aonyr
capensis (Same specimens as in the preceding table)

» M M M3
Length Breadth | Length Breadth | Length Breadth |Length Breadth
d 12.1X10.2 11.0X12.5 15.2X8.8 5.1X6.3
(o 11.2X11.4 9.2X13.5 14.8X9.2 4.9X7.5
d 11.4X11.9 10.5X13.8 15.4X9.0 8. LXT.1
(cp 10.9X11.7 10.0X14.0 15.4X8.5 5.6X7.1
ad 9.9X11.7 10.9X13.1 14.8X9.7 5.4X6.6
Q 10.6X11.4 10.1X11.1 15.1X8.1 4.1X5.6
Q 10.4X 9.2 11.0X13.8 13.8X7.8 4.3X6.4
Q 10.8X 8.9 9.2X14.0 14.2XS.4 4.9%X6.0
Q 10.9X 9.8 11.2X10.5 15 4X9.5, 4.7X6.3
Q 11.9X10.0 9.9X 8.6 13.8XS8.0 4.3X5.4
Q 9.8X 9.2 9.2X12.2 15.4X8.9 4.8X7.2
) 11.5X 9.8X11.6 14.5X8 .4 4.4X%6.2
R 10.7X 9.7 9.4X13.2 14.7%8.1 | 5.1X6.2
¢ 11.1X11.4 10.3X13.2 16.1X9.0 5.2X6.9
8¢ 10.8X 9.7 10 0x11 9 14.6x8.4 4.6Xx6.4

above ta the basal length was also taken for comparison,
of * ylobasal.” The average difference was found to be
than for the condylobasal. .
are fairly parable as to age, but not strictly so, the females
than the males.
the tooth; breadth mgreatest breadth tranaverse or at a right

835 the canines are not lul":_wd and all the eranial sutures are still open. While
{
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Fig. 8. Aonyz capensis. Skull of adult female (No. 51834). A, lateral view; B, palatal
view. Natural size.
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:ﬂ‘. 9. Aonyz capensis. Skull of adult female (No. 51834). A, dorsal view; B, lateral
w of left mandible; C, crown view of left lower dentition. Natural size.
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Fig. 10. Aonyz capensis. Skull of juvenile male (No. 51839). A, lateral view;
B, palatal view; C, lateral view of left mandible; D, crown view of.left lower dentition.
Natural size.
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~ As shownrin the above tables of measurements, there is no appreci-
sexual difference in size between males and females of comparable

s of Aonyx capensis. In both sexes there is a marked difference in
size, due to age, between young adults with unworn teeth and old adults
with strongly developed crests and worn teeth. The interorbital breadth
- varies greatly with age, as is of course usual in mammals, particularly in
lmn with the breadth of the interorbital constriction, which

Fig. 11. Aonyz capensis. Dorsal view of skull of juvenile male (No. 51839).
Natural size.

latter decreases with age, while the interorbital breadth increases. With
increase in age the bones of the skull become thickened and roughened
and 'the crests and processes more heavily developed, but in the present
species these changes have no relation to sex, as shown by the present
series.

A female (No. 51831, Faradje) is noteworthy for the presence of a
supernuinerary upper premolar, situated on the left side and internal to
the toothrow opposite the front half of p3. It is similar in form to p*
but is slightly smaller than this tooth.

Two skulls still retain part of the milk dentition. In the younger
(No. 51839, &) all the milk teeth have been shed except the canines and
dp? and dp* (Fig. 10). The tips of the permanent incisors are exposed but
rise only slightly above the alveoli; the tips of the canines are uncovered
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but are still below the alveolar plane; m' can be seen through slight
openings in the ecrown surface of the alveolus. In the other (No. 51848,
d'), a week or two older, only the deciduous canines and p?® remain of
the milk set. The permanent incisors have reached full development,
the tips of the permanent canines and of p? and p, are well above the
alveolar border; the crown surfaces of p¢ m!, m; and m,, are
fully exposed. Iu this skull there is no evidence of p, in either jaw.
It is of interest to note that in both of these young skulls the lower in-
cisors are crowded, the second pair (ix-i2) have their insertion in a line
posterior to that of the other four incisors and, slanting forward, wedge
their crowns between those of the other incisors, approximating thus a
straight crown surface. The lower incisors of Aonyz at this early stage
of growth are in agreement in their mode of insertion with those of
Lutra. With the expansion of the mandible by growth, the lower incisors
arrange themselves, of course, in a straighter row, and in some are
well spaced, each standing apart from the adjoining teeth (Fig. 9C,
p. 103), while others retain the crowded feature.

The table of tooth measurements (p. 101) indicates the range of
individual variation in the size and contour of the crowns of the last two
permanent teeth in each jaw. It not only makes evident the amount
of difference in these features that so readily attracts the eye, but also
the fact that the largest skulls (see table of measurements of the skulls,
p. 101) do not always have the largest teeth. (Compare skull and tooth
dimensions of skulls Nos. 51835, 51845 among the males and Nos. 51837,
51853 among the females.) The amount of variation in length and
breadth of crown, taking the series of skulls as a whole, is about 10%
of the average dimensions. -

The average coloration in the present series may be indicated as
follows: Upper lips, top of the nose back to about the front of the eyes,
and a narrow band over each eye to between the ears, white or yellowish
white; a large squarish spot of dark brown on either side from nostril
to eye; also a small spot of dark brown at the posterior canthus of each
eye; top of head, neck, and shoulders whitish grizzled with brown, white
prevailing in the unworn coat, the overhair being glistening white for the
apical half, through which the brownish tips of the underfur are more or
less visible; the white tips of the overhair gradually decrease in length
from the middle of the back posteriorly so that brown is the prevailing
tone, to which the whitish tips add a silvery glint in favorable light;
upper lip, below the preorbital brown patch, white or yellowish white,
as are the sides of the head below the eyes, the chin, throat, foreneck and
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of the neck posteriorly to the pectoral region, the white extending
he base of the pelage, including the underfur; rest of underparts
n like the upperparts, with a less conspicuous mixture of white-
d hairs; ears conspicuously edged with white on the apical border;
and feet brown, like the lower back.
The chief variation in different individuals consists in the relative
h, and hence conspicuousness, of the white hair-tips, which are
st in the freshly acquired coat, although they vary considerably
eetly comparable specimens, being normally short in some and
others. In most specimens the whitish sheen of the anterior half
e body is a striking feature when seen from the front with the head
the light. The amount of white on the throat is more variable
1t and also in intensity. In one specimen the white on the throat
| foreneck is restricted to the middle of the throat, but extends some-
hat farther back on the sides of the neck; the white is also confined
: ﬂ'ﬂuter portion of the hairs, the basal half of the pelage being pale
own and not white as in most of the other specimens of the series, so
“ihn seen with the head from the light the iniddle of the throat area
appears pale brown with a whitish wash.
- Inseveral specimens there is a tendency toa dusky cross-band behind
‘the chin, strongly developed in one specimen and incipient in others.
In several specimens in greatly worn pelage the overhair is so much
abraded that only thé underfur remains over a wide space along the
.Ilﬂh of the back, and elsewhere the usual white tipping of the over-
hairs has nearly dmm)eared The pattern of the head-markings is eon-
stant, being modified only by the amount of white veiling the upper
- surface of the front and top of the head. The rhinarium is shown in
Fig. 4B.
The African clawless otter was first described by Schinz in 1821 as
Ludra capensis,! from a specimen obtained in Cape Colony. It was
‘redeseribed by F. Cuvier in 1823 as Lufra inunguis® from a skin and
‘gkeleton sent by Delaland from the Cape of Good Hope. In 1827 the
species was generically separated by Lesson and renamed Aonyzx dela-
landi® Thus between 1820 and 1830 the species had received three
‘specific names and had been referred to two genera. Notwithstanding
its striking differences from the common otter of Europe, the type of the
genus Lutra, it was currently referred by most authors for the next three-
fourths of a century to the genus Lutra.

rdda 214.
:}E" xx Vil p. 241.
“Man. dolh-ndoéc. p.
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Besides the well-known early synonyms of Aonyx capensis (inunguis
F. Cuvier, delalandi Lesson) and three practically indeterminable later
described forms (poensis Waterhouse 1838, calabaricus Murray 1860,
lenoiri Rochebrune 1888),! five others have been added since 1901.
These are (1) Lutra capensis meneleki Thomas (1902),2 from Abyssinia,
characterized mainly by large size (skull, basal length 131 mm., zygo-
matic breadth 106 mm.), dark color and silvery underfur; (2) Lutra
capensis hindei Thomas (1905)3 from Fort Hall, Mount Kenya Distriet,
British East Africa, of small size (skull, basal length 118 mm., zygo-
matic breadth 94 min.) but otherwise similar to the Cape and Abysainia
forms; (3) Aonyx capensis angola Thomas (1908),* from Coporole River,
Angola (3. lat. 13°), without any strongly marked characters (skull,
basal length 128 mm., zygomatic breadth 91.5 mm.); (4) Aonyz capensis
congica Lonnberg (1910),% from the “ Lower Congo,” supposed to be espe-
cially distinguished by the small size of the teeth; (5) Aonyx capensis helios
Heller (1913) 5 from the Sotik District, British East Africa,said to resemble
closely meneleki of Abyssinia in coloration (skull, condylobasal length
127 mm., zygomatic breadth, 91 mm.), but body supposed to be smaller
(as judgcd by the measurements of a tanned skin).

As these five forms appear to have been deseribed in each case from
a single specimen, without flesh measurements and in some instances
from poorly prepared material, none of them can be said to rest on a
very satisfactory basis. The differences in coloration indicated by the
descriptions of these forms are more than covered by the range of
sariation in the present Lang-Chapin series of some twenty specimens
from a single locality (Faradje), while the individual difference in size
is more than covered by the twelve adults. The status of these various
forms should be held more or less in abeyance until a good series from
each tvpe locality has been studied and compared.  Under such eireuin-
stances, it scems better not to add another name to the list till the forms
already described are better known, notwithstanding the known wide
distribution of the Aonyx capensis gronp—from the Cape region of
South Africa north to Abyssinia, the Congo Basin, and Guinea.

Lutra poensis was based on a skin without feet, from Fernando Po, which Gray stated in 1865
(Proc. Zool. Soe. London, p. 130) ““is no longer to be found.” Lonnberg, in 1910 (Arklvl Zool., VII,
No. %, p. 2), believed it to be referable to Lutra maewlicolliz rather than to Aonyx. He also mtod (loc.
cit.), on the authority of Trouessart, that there was no specimen of Rochebrune’s Lutra lawm m
museum in Paris and that the AI)(‘(‘I(!I in question muset be regarded as purely i {
calabaricus, Lonnberg also stated (loc. ¢it.), was based on a skull in which p! was abnormally -bnnt. lnd
must also be rejected.

11902, Proc. Zodl. Soc. Iondon. 11, p. 309

31005, Ann. Mag. Nat. Hist., (7) \r 78

41908, Ann. Mag. Nat. ITiet., (R) I, p. '&88

51910, Arkiv for Zoologi, V1i, No 9, December, p. 3, figs. la and 2a.

41913, Smithsonian Misc. Coll | \l No. 19, \o\ember. p.d.
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= VIVERRIDZE

The family Viverride is here recognized as comprising two strongly

ted subfamilies, Viverrinee and Herpestinge, which by some

s are now given the rank of distinet families.!

Viverrinae ;

Viverrin® are represented in the present Congo collection by
(Civettictis, Genetta, Osbornictis, Poiana, and Nandinia) and

ecies. An interesting feature of the collection is a new piscivorous

f genet (Osbornictis piscivora J. A. Allen), of the size of Genetta

Ry 2 Thomas, from which however it differs widely in both external
nd cranial characters. The total number of specimens is 242, five of

os being represented by from 30 to 73 specimens each. Several

pecies are each repreeem,ed by from 20 to 30 specimens from single

s, thus affording satisfactory material for the study of age, sex,

lividual variation.

Civerrictis Pocock

! ihrn Lixxaecs, 1758, ‘Syst. Nat.,” 10th Ed., p. 43, part, and of authors
to 1915. Type, by subsequent demgnauo-n (Themas 1911), Viverra zibetha

wus, of Bengal, India.
designation, Vu-crm cn-dta Sclm-bcr

Civettictis civetta orientalis (Matschie)
= Plates XII, XIII; and Text Figures 12-15
' Y-bﬁ citella orientalis MaTscuie, 1891, Arch. fiirr Naturg., Bd. 1, pp. 352, 353.

, Zanzibar.
civetta Tnomas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December, p.

. Medje (1), Poko (6 specimens).

‘Represented by 32 specimens (of which only 9 -are fully adult),

reted as follows:

- aradje, 1 (g, flat skin, without skull or measurements), August
22, 1912.

Niangara, 2 ( @ juvenile), March 27, November 7, 1910.

Akenge, 7 (2 & adult, 1 & juvenile, 4 ? juvenile), October 4, 6, 9,
15, 16, 22, 24, 1913.
Nrﬂpu 14 (S o adult—1 a skull only, 4 & juveunile,2 Q juveuile),
25, 1910; October 24, November 25, December 7-26, 1913;
.himm 4, 19, 1914.

Y 10186, the External Characters of the Mongooses (Mungotidn).' Proc. Zosl
1 |I-.£u.- f M—sn . 1=10. : I -




Fig. 12. Civettictis civetta orientalis.  Skull of young adult male (No. 51818).
A, lateral view; B, palatal view; C, lateral view of left mandible; D, crown
view of left lower dentition. Four-fifths natural size.

110



B 13. Civeltictis civetta orientalia. Skull of senile male (No. 51797). A, lateral
view; B, palatal view; C, lateral view of left mandible; D, crown view of left lower
Three-fourths natural size.
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Medje, 6 (2 &, 3 @, 1 sex unknown, all juvenile), March 31,
August 23, 29, 1910.

Avakubi, 2 (flat skins, without skulls or measurements), June 23,
1911.

About one-third (eleven) of the specimens are melanistie (P
XIII, fig. 1, upper specimen), seven being wholly deep black, and four
others less intensely black, in which the norinal light pattern is traceable
through a veiling of brownish black. The ratio of melanism to the normal
(PL. XIII, fig. 1, lower specimen) is about the same for each locality
represented, and is also equally common to both sexes, and to specimens
of any age from nurslings to adults.

Of the nine fully adult specimens all are males; in the immature
specimens the females are inore nearly equal in number to the males.

Among the immature specimens seven have the milk dentition fully
developed, but none of the permanent teeth has pierced the gum. As
the skulls of specimens at this stage vary considerably in size it is
evident that a little time elapses between the full development of the
milk teeth and the appearance of the permanent teeth. A younger
stage is represented by skulls in which the milk teeth are all fully devel-
oped except the first premolars (dp' and dpy), which can be seen through
a minute opening in the alveoli but are still below the alveolar plane.
In a still vounger stage only the incisors and canines are present, which
are quite well developed before the cheek-teeth appear. The ineisors are
the first teeth to be renewed, in one skull the middle pair having been
replaced by their permanent successors before the permanent molars
had pierced the gum.

In the non-melanistic specimens there is a wide range of variation
in coloration between the lightest and darkest. In the lightest (No.
51811, & adult, Niapu; P1. XII), the dorsal black band of lengthened
hairs (dorsal erest) is reduced at the withers to a breadth of 15 mum., and
inereases to about 35 mm. at the loins, where it is broadest. The area of
the light ground color over the greater part of the body is twice as great
as that of the black spots and streaks; the white spots on the proximal
half of the tail number five on each side, decreasing in size apically, and
extending to bevond the middle of the tail, with a sixth spot on the right
side bevond the paired ones without a corresponding one on the left; a
few white hairs indieate an incipient seventh spot. In another specimen
(No. 51802, 9 adult, Niapu) the dorsal black crest is better developed,
the black and white markings approach equality in area, and the white
spots on the basal half of the tail are reduced to four pairs, with indica-
tions of a fifth.



Fig. 14. Civeltictis civetta orientalis. Comparative dorsal views of skulls. A,
adult male (No. 51818), four-fifths natural size; B, senile male (No. 51797),
rthe natural size. {(See Figs. 12 and 13.)
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In the dark non-melanistic specimens from Niapu the dorsal black
band has a breadth of 40-60 mm. and the other black markings exceed
twice the area of the light interspaces; the white spots on the basal
part of the tail vary in different specimens from two to four pairs. An
extreme example of the dark phase (aside from the wholly melanistic
specimens) is a young female (No. 51813, Niapu, the milk dentition fully
developed except dp; but the molars still enclosed in the jaw) in fresh un-
worn pelage, in which the dorsal crest-hairs are very long and eover the
whole breadth of the nape, forming a band varying in breadth from 50-
60 mm. from the head posteriorly to about the end of the proximal third
of the tail; the white ground color on either side of the dorsal band of
black is reduced to less than one-fourth of the area of the black spots, so
that in general effect the dominant color of the body is black. The
rest of the series (excluding those entirely black) is variously intermediate
between the light and dark extremes, the greater part inclining to the
darker phase. In very dark specimens the foreneck is black, while in very
light specimens the white of the sides of the neck meets on the median
line. :

The condition of the dorsal crest is exceedingly variable; in some
specimens it is practically absent, in others irregular and patchy, very
little developed in the region of the nape and withers where in other
specimens it is most conspicuous. A young female from Niapu (No.
51813), as noted above, exceeds all the others in the prominence of the
dorsal crest, and although less than half grown has the pelage very long
and full, and its contrasting deep black and clear white coloration renders
it one of the most beautiful and striking speeimens of the whole series.

Young specimens in the soft first pelage resemble the adults of their -

respective color phases in the pattern of markings, but the colors are less
intense, the black being brownish black and the markings are less sharply
defined.

The following table. of cranial measurements includes seven skulls
from Niapu and two from Akenge. Three skulls of the Niapu series have
the cusps of the cheek-teeth slightly worn, being from specimens of early
middle-aged individuals. The oldest skull of the seven from Niapu is
also the smallest. The single female skull, in which the teeth show no
wear, is above the average size of the males, and one of the three largest
of the series.

The variation in cranial characters due to age in two male skulls
from Akenge is shown in Figs. 12-14. No. 51818 (Figs. 12 and 14A) isa
young male in which the permanent dentition is fully developed but the



Allen, Congo Collection of Carnivora 115
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Measurements of Seven Adult Males of Civettictis civetta

ortenlalis

Locality m (n!dr’ggdy l Vert:ﬂrg Hind Foot Ear
Niapu 1295 830 165 150 55
E 1240 850 300 135 57

o 1360 840 520 140 50

5 1255 785 470 133 50

& 1280 S50 430 132 52

¥ 1350 845 305 140 55
Akenge 1350 870 480 143 56
73 1304 840 466 139 54

nents of Nine Adult Skulls of Crvettictis civetta orientalis

é%l FIEEIER
s | ey |3E(38|87(38(38(52 2 (2 o

= |2 & .| E 5 g

B0 ERIRA|E |50 2k 1 (1|
& | Niapu  |155.0182.3778.5/20 523.8/40.5/50.6/55.0/61.0
& “ 143.875 073.8120 0/21.2'46.1/45.151.6.54.8
& “ 150.679.4/75.8}27 8|18, 6/45.5/49.3/53.3/58.9
g “ 145.4/80.8188.2/29 7121 949 8151 056.0/61.5
L “ 143.5(77.8/76.720.5121 61480147 652 §56.6
7@ “ 148.0/79.4/79.332. 81— 51.0,51.2/54.7/61.6
¢ “ 154.0'S3. 480, 4!32 0125549 . 4/48 . 4/54.8/60.2
& | Akenge 1151.7!85.0186.0/31 6:21.0/51.3146.8/60.0/60 0
& “ 142.8/76.873.526. 522,247 71488 54 6/57.9
95 149 480 079 129 622 048 s|4s 869.2
“ 142 8175.073.526.5(15.6,45.5 43 ‘51 s' 54.8
- 155.0,85.0/88,2132.9.25. 551 3,51, 260, 061.6

teeth show no trace of wear and the sutures of the skull are still open,
“even the fronto-parietal, the first to disappear, being still distinct. This
‘skull is of average size for young adults. - No. 51797 (Figs. 13 and 14B)
‘is a senile male, in which the canines and molars are greatly worn, the
m of the skull, except the maxillo-nasal and malar, are wholly

bliterated by synostosis, the sagittal and lambdoid crests are
usly developed, and the zygomatic arches and skull walls greatly

ned by excessive osseous deposition due to advanced age. Several

the middle-aged specimens equal or exceed it in both external and
ranial measurements. There is nothing to indicate that the animal
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Fig. 15. Civettictis civelta orientalis (No. 51803). A, palar surface of left fore
foot; B, plantar surface of left hind foot. Natural size.

had become decrepit from age, although suffering from a fracture of the
left ramus at the junction ps-ps, which had formed a suppurating wound.

The purpose of these figures is twofold: (1) to illustrate the skull
and dentition of this interesting form, not previously so well figured;
(2) to show the wide range of variation due to age between skulls of
males of the same species taken at the same locality. The lesson to be
derived therefrom is obvious.

The question of the proper designation of the civet of the Upper
Congo is at present difficult to settle, and the final decision must be left
for the future to determine. The reference of the present Congo series
to Matschie’s Viverra civetta orientalis is wholly provisional.
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e — :
"he Civettictis civetta of current nomenclature is clearly a composite
embracing apparently several more or less well-marked
ical forms. Henece it is necessary to determine, as a first step in
Waou to which of these forms the original name Viverra
wuld be restricted. This fortunately is not difficult, since the
“basis of the name is the Civette of Buffon and Daubenton,' the
l description and plate of which were based on a spirit specimen
ed in Guinea. Schreber’s Vieerra civetta® should be construed as
Fl!hnly on the deseription and figure of Buffon and Daubenton’s
chreber’s plate of Viverra civetta being a well executed and duly
dited copy of Buffon and Daubenton’s plate. His description of V.
appears to have been taken from a specimen from an unknown
cality which may or may not (probably not) have been referable to the
1e: brm As the specimen was without indicated locality, and the
ription is indeterminate, it seems proper to restrict the name
_! to the original “Civette de Guinée,” to which the name civetta
'-'-‘-- v refers and was intended to designate. In fact, in Schreber’s
it of the plates of Theil 3, as well as on the plate, he ascribes the name .
- Vieerra civetta to Buffon (* Viverra civetta BUFF.”) citing “Buff. 1X.
~ tab. 34" for the original of the plate.
~ The Vieerra poortmanni of Pucheran was described briefly in 18553
| elaborately, with a colored figure, a few years later.t The later
18 based on the original type, an immature spirits specimen,
754 mm. in total length, with only the milk dentition. The colored plate
: fnm_) a live adult in the Paris Menagerie, which he states had been
there since 1851, but the locality of its origin is not stated, although -
m the Gaboon.® Thus the type, and probably the figured speci-
F of V. poortmanni, were doubtless from the same district (French
m Pucheran’s deseription and figure are strikingly in accord in
.' I essential features with Buffon and Daubenton’s deseription and figure
the Civette. In this connection Pucheran eompares his Gaboon speci-
! men with five others in the Paris Museum, all from unknown localities.
ﬁ’kgﬂ\d them to bé g0 variable in coloration that only two were similar
1 their external characters, the others differing greatly inter se, to which

.
tocali

E.Gulﬂo-l Buffon and Daubenton, 1761, ' llist. Nat..” IX, pp. 333-342 (also pp. 290-315
), Pla. xxx1v, XXXV Guinke,—" C'est Ia civette de G\:;néo car no:l\(‘u‘!:ommu sitrs que celle que
d oc. eit.,
‘Slugthiere,’ 111, 418, 587, PL ‘:':n (from Buffon, as above)
mm et Ma ’T. Zool., (2) V11, Juin, p. 304.—T his description
Viverrm Civette, sed’ major, vnut}ne oculari nigra pasum non
! by the nuuno-% "Du Gabon. Envoyé au Muaée de Paris par Aubry Lecomte.”
a poortmanni Pucheran, 1858 1861, Arvh du Mus, d*1list. nat.. \Jap 109-115, P1. 1x
™ Ce ﬁtlkr a bté chfé pour la collestion des véﬂm de la lhbhotbéque Muséum, et c'est cette
figure, esentant tous les caractéres attribués par no: l'eapédce en question. que nous avons fait
pml'mi notre travail actuel*’ (loc n‘t p 109).
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fact he directs the attention of zoélogists as a matter demanding further
investigation. He relied, in separating the Congo form from the common
civet, upon a character he believed to be constant, namely, the limita-
tion of the black of the cheeks to the region of the eyes, leaving the
top of the nose yellowish white, whereas in all the other specimens the
black cheek-patches were broadly confluent across the nose. His plate
agrees in this respect with Buffon’s, a resemblance which he acknowl-
edges, but finding certain discrepancies between Daubenton’s and
Schreber’s descriptions he raises the question as to which of the two
should be taken as the basis of the name Viverra civetta.! He decides in
favor of Schreber, ignoring the fact that Buffon’s plate unquestionably
(as he admits) displays the character on which his poortmanni essentially
rests, that the type of Buffon’s civette and the type of poortmanni came
from practically the same place, and that Schreber’s plate, ““si semblable
a celle de Buffon,” was a copy of Buffon’s, and that the specific designa-
tion ciretta was a Latin rendering of Buffon’s name civette. 1t is hence
evident that Viverra poortmanni Pucheran should be construed as a
* synonym of Viverra civetta Schreber.

The only other described form of the civetta, so far as I am aware, is
Matschie’s Viverra civetta orientalis, described in 1891, from Bagamojo,
Zanzibar, to which the author later referred specimens from other parts of
the coast region of German East Africa.® This form is readily distin-
guishable from Civettictis civetta civetta of the equatorial west coast of
Africa by the face pattern alone, the black of the cheeks in orientalis
uniting above to form a continuous broad band across the nose. In this

- respect the present large series of specimens from the Rain Forest of the
Upper Congo agrees with orientalis. It is hardly probable, however,
that they will prove to be quite the same. The description of orientalis
seems to imply that the coast form of German East Africa is paler than
the form from the Rain Forest belt of the Upper Congo, as would be
expected from the differences in environment. In view, however, of the
wide range of variation in color of the Congo series, indicated above, the
alleged characters of orientalis, aside from the face pattern, fail to be
diagnostic. The extent to which the two forms differ can be determined
only by comparison of adequate series from the two regions. At this
writing no specimens from the type region of orientalis are available for
examination.

lﬂo also points out a discrepancy between Daubenton's description and phu through an obvious
lapsus, "'les chaufrein " being given as black like the cheeks, otc., instead of whitish as represented in the

te.
$Viverra eivetta ormtalu Matachie, 1891, Arch. fGr Nlturg Bd. I, pp. 352, 353.
3Matschie, 1895, ‘ Die Siugethiere Deuuch-OoL-Afnku p. 73, Flg 40.
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Gexerta Oken

OkEN, 1816, ‘Lehrb. Naturg.,” Theil 3, Abth. 2, p. 1010. Type, by
y, Viserra genetta Linnwmus.

1) ! Genetta pardina fleldiana Du Chaillu
Plates XIV, Figure 1; XV, Figure 2; and Text Figures 16, 20A
Genetta pardina 1. GEorrroY, 1832, Mag. de Zool., CL. I, PL virr and related
. Interior of Senegal. In part, as recognized by various later authors.
enelta fieldiana Du CualLru, 1860, Proc. Boston Soc. Nat. Hist., VII, No-
W-ISGI), p. 302. Interior of Gaboon.

f' stuhlmanni Tromas (not of Matschie), 1915, Ann. Mag. Nat. Hist.,
XVI, p. 472. Medje (3), Poko (7 specimens).
I'he present form differs from G. stuhlmanni Matschie, with authen-
is of which it has been compared, in having the dark markings
pperparts narrower and more confluent and lighter colored (much
ckish) feet (Pl XIV, fig. 1).
tepresented by 46 specimens, of which 24 are adult and 22 are im-
, collected as follows:
Aba, 1 (@ nearly adult), December 15, 1911.

L Faradje, 18 (6 &, 12 -9 adult, 9 juvenile), March 5-29, 1911;
' 9, December 22, 1912.

j" angara, 3 ( 2, all juvenile), December 18, 1910.
T kenge, 4 (all &, 2 adult, 2 juvenile), October 9, 14, 19, 24, 1913.

Niapu, 1 (& adult), January 9, 1914,
M 17 (10 &, 7 Q), January 25, April 8, 26, May 28, June 26,
July 10 12 14,26, August 10, 30, September 22, 26, October 10, 1910.
! i, 1 (2 juvenile), October 31, 1909.
.Wille, 1 (& adult), August 6, 1909.
Ouly about one-third of the specimens are fully adult, another
hird are subadult, and the other third retain the milk dentition, varying
ge from those in the woolly first pelage and in which the milk teeth
are just beginning to pierce the gum to those in which the milk teeth
are fully mature.
~ Collectors’ measurements of 13 adults (9 males, 4 females), of which
7 are from Medje, 3 from Faradje, and 1 each from Niapu, Akenge, and
Stanleyville.
Total Length Head and Body Tail Vertebre Hind Foot Ear

J  SS7(835-045)  455(400-510)  470(370-475)  86(75-05) 40(38-42)
Q@ S62(845-870)  457(425-490)  406(380-420)  85(all 85) 40(all 40)
I
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Measurements of Ten Adult Skulls of Genetta pardina fieldiana (Main-
ly from Medje and Faradje)

sea | . |os 28| §2 | s <28
Cat. No. Sex and Age ll -gé? Sg l _‘;:'éi" 55‘?»5 EE .ggi !gz %!
§22 | 28 22F 8% & |"22 (735 A
151710 ic‘ ad. 86.8 | 39.6 l 26.4 | 28.1 |'42.8 | 11,3 | 7.8 |98
151523 " ad. 92.0 | 42.3 | 27.9 {1 30.1 | 46.0 | 13:2 7.9 | 30.8
151712 o ad. 85.1 | 38.4 | 259 | 27.1|41.21 11,6 | DISOMISELR
351709 lo" yg. ad. 92.1 | 43.0 : 25,91 28.6 | 44,2 | 13.1 | 10.6 |,.80.0
251533 |c‘ old ad. 82.2 ] 30.1 | 23.6 |;28.1 | 44 .8 | 1318 §.8| 29.4
51541 o old ad. 89.5 | 41.6 l 26.5 | 27.1 | 4.4 12 2 SISO SN
251536 J ad. 78.3 1 86.7 | 21,7 | 410 1 3B I 11.4 | 10.4 | 20.0
Average |7 86.6 | 40.1 | 26.4 | 27.6 | 2.9 | 12.8 9.7 29.6
Minimum | 78.3]| 36.7 | 21.7 | 24.0 | 37.6 | 1131 7.9 "98:%6
Maximum 921 i 43.0 1 27.9130.1 | 46.0 | 13.2 | 1.6 | 80.8
151518 Q old ad. S6.6 | 40.5 | 27.3|26.3| 44.2 l 12.1 .| IO S0rKes0r
151532 Q ad. | 79.1 | 36.5 | 23.5 | 26.4 | 4d0.4 | 11.1 | 1076 N8 2
2151529 Q ad. 828|876l w271 | 80.2 | 12.6 | 18Z 28.4

Among the large number of specimens representing the present
speetes are young of various stages whieh illustrate the changes in colora-
tion from nurshings to mature individuals.

Young in the first woolly coat, with the milk teeth still enclosed in
the gum, have the ground color of the upperparts dark ash-gray and the
markings dull black. The underparts are uniform creamy white, with the
fur so short that it does not fullv conceal the skin. The light tail-rings
are clear white on the ventral side but on the dorsal are of the same gray
tone as the ground color of the upperparts; the intervening dark rings
are also similar in color to the dark bands and spots of the dorsal area.
This stage 1s represented by five specimens, which have a total length of
about 270 to 285 mm. In two others (total length about 300 to 330 mm.)
the pelage is a little longer, and the dark markings are a little blacker.
In three others somewhat farther advanced (total length 360 to 390 mm.)
the coloration is still similar to that of the early stages, but the pelage is
less woolly through replacement or by lengthening of the overlying
hair, and the black markings are in stronger contrast with the ground
color. In the largest of the three'the ground color is beginning to assume
a distinctly buffy tone, and the light tail-rings are nearly as ¢lear white
above as below.

1Medje. !Faradje. 3Stanleyville. ¢Niapu.
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1 mt stage available, represented by six half-grown specimens
otal length 415 to about 450 mm., with one 475 nun. long), the pelage
ars to have been nearly (in the younger) or fully (in the older ones)
ved, the dull gray of the ground color having been replaced by deep
in some of them there is a mixture of rufous hairs in the other-
se intensely black markings of the upperparts. In the older specimens
iy ) A < .
| group the adult coloration has been fully acquired without, how-
wver, any modification of the pattern. The milk dentition has become
ture, except that the first premolar has not pierced the gum, and there
» visible indication of the first molar (Nos. 51068 and 51516). The
ange from the gray early stage to the condition of maturity is thus
I Mm‘l and occurs with evidence of its acquisition by a progressive
e and not by a single abrupt transition.  Neither in the younger
ﬁ b there a marked individuality in specimens of the same age, as
s 50 markedly among adults.
ﬂfh gpecies, like its congeners, presents, when adult, a wide range
urely individual variation, not only in size and coloration but in
1 characters and in the teeth, especially in the size and form of m?.
e variations in size, both exter nall) and in the skull, are indicated
i mal way in the measurements given above. In coloration the
tion from the norn is toward, on the one hand, an extreme gray
ase with blackish markings, on the other, a rufous phase with deep
nish buff instead of a gray ground color and dark brown markings
_ ack strongly mixed with rufous). The dark tail-rings are black or
' lackish in both; the light tail-rings are much lighter in the gray
_extreme than in the rufous extreme, being white or whitish in the former
~and strongly suffused above with pale rufous in the latter. The light
-rings are usually seven, but vary in number from six to eight, besides
h-mmﬂ half ring, broken by the black of the upper side of the apical
irtion of the tail. The light rings are usually much broader on the sides
I llihrau.rfwe of the tail than on the mid-dorsal line, where in some
tlm ¢l they are nearly obsolete, especially beyond the fourth from
¢ base. The light rings are occasionally as wide as the adjoining
~ dark ones, but usually somewhat narrower, and frequently only about
f the breadth of the dark ones. The black tail-tip varies in extent
tired from the last full light ring on the dorsal side) from 70 to 150
. (in one specimen 220 mm.).
The more prominent markings are a heavy continuous dark stripe
~ on either side of the neck from the top of the head to just behind the fore-
arms (Pls. XIV, fig. 1 and XYV, fig. 2), and a median dark, broad, solid
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dorsal band from the shoulders to the base of the tail. This band is
often intensely black, but more commonly with a mixture of rufous, de-
pending upon the degree of erythrisin characterizing the general colora-
tion. This is further emphasized by the hairs composing it being longer
than the adjoining pelage.

I'ig. 16.  Genctta pardina fieldiana (No. 51541). A, palmar surface of left fore
foot; B, plantar surface of left hind foot. Natural size.

The color of the underparts varies in correlation with that of the
sides and back, being dingy gray in specimens having the ground color
of the upperparts clear gray, and yellowish buff in those with rufous
upperparts. In both types the dusky blotches on the chest vary greatly
in number, size, and distinetness in different specimens.

In general the color pattern resembles that of G. stuhlmanni
Matschie, but in the latter the ‘dark markings are broader and more
conspicuous, being less confluent and more sharply outlined; the fore
and hind limbs, and the feet especially, are much darker.

It is unnecessary to describe in detail the irregularities in the size,
number of rows and the arrangement of the spots on the sides of the
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, since they are more or less different in each specimen, and often

1t on the two sides of the same specimen. Neither is it necessary
than note that the relative width of the light and dark tail-rings
rly unstable and henee has no taxonomic value. Yet such
tant features were once made the basis of an elaborate synopsis
e species of the genus Genetta,! noteworthy mainly for its puerility

. nad
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~ Pig. 17. Diagramsof: A, palmar surface of left fore foot; and B, plantar surface
of left hind foot as found in genets.

M‘l ou-!;:io“t::- diagrams represent the footpads of Genella victoria, they are applic-

-ﬂﬂ pernicious results. In the introductory comment to a six-page table

- for the determination of the species the author gives a list of the twenty-

four species previously indicated, only one of which (a case where a

species was intentionally renamed) is relegated to synonymy, while ten

ones are added (besides two others indicated but not namned).

le some of the new forms are doubtless tenable, and can be identified

b thc brief indications of their characters, others are hopelessly in-

b le without recourse to the specimens on which they were

based. In discussing individual and geographical variation he formulates

several generalizations: (1) That the color and arrangement of the spots

h in VM M Abinderungen der Ginsterkatzen.! By Paul
I hz" 1'l’ PP, 1128-1144. 1 col. pl.
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does not vary during the life of the same individual after the first re-
newal of the pelage (contrary to his previous belief), although there
may be a variation in tone, correlated with season. (2) That there is a
marked sexual variation, females having a lighter ground color and
darker markings than males. This conclusion is shown to be erroneous
by the large series, representiug three species, collected by the American
Museum Congo Expedition. On assorting the specimens into series on
the basis of sex, it is found, in the case of each species, that the speci-
mens having a light ground color and dark markings are about equally
divided between the sexes, the specimens with a grayish ground color and
black streaks and spots being as frequently males as females. (3) He
qualifies this later by admitting that the color of the dorsal bands and
spots varies less in some forms than in others and must therefore be
used with diseretion as a distinctive character. (4) “Ich unterscheide
jetzt 34 Arten von Ginsterkatzen [Genetta], deren Verbreitungsgebiete
nur in gewissen Gegenden etwas iibereinander greifen.” He finds, how-
ever (very naturally), that the darkest species, with the greatest number
of spots, live in forested regions and the lightest in open or desert
countries.!

The genet recorded above as Genetta pardina fieldiana is of course
referable to the “ pardina group,” but the type specimen of 1. Geoffroy’s
Genetta pardine was a living specimen in the Paris zodlogical gardens
said to have been received from the interior of Senegal, and although his
deseription and colored plate point to a genet of the general character of
the present species, it is hardly proper, on general principles, to apply
unqualifiedly the name to the Upper Congo form of the group. The
earliest name for any member of the group is Genetta poensis Water-
house (1838), but the insular character of the type locality again renders
the name unsatisfactory in the present connection without confirmation
by material from Fernando Po, which is unfortunately not available.?
Genetta fieldiana Du Chaillu (1860), from the interior of Gaboon, which

'The following remarks by Hollister, published some three months after my studies of this group
were prepared for publication, are confirmatory of the above criticisms of Matschie's worthless key to
the apecies of Genetta. Hollister says: " The characters given by Matschie, in his key to the :;)euu&f
Genettal, to le{ml;nte dongalana from neumanni are all absolutely valueless; the relative breadth of the
light and dark rings on the tail differs in specimens collected the same day in the same camp and is
greatly changed temporarily by renewal from the old long coat into fresh hair. This is well shown by
our material (1] specimens]. The numbers of dark and light rings on the tail are easily miscounted, and
two persons will frequently count them differently on the same skin, owing to the obscurity of the dark
basal rings, which may or may not be counted.”—1918, U. 8. Nat. Mus. Bull. 99, pt. 1, p 117, under
(Gsenelta dongalana neumanniy

*Pocock’'s comment on the type of Genetta poensis (1907, Proc. Zoél. Soc. London, 11, pp. 1039~
1041) seems to indicate that &. poensis is not really referable to the pardina group, and that the type
locality was probably not Fernando Po; in his opinion, the type of G. poensis Waterhouse and the
other material treated in the L)nper in which poensis was descri came "' from Lower Nigeria or there-
abouts.” He further states that G. poensis has not been recorded from that island since the publication
of the original description.
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jonably refers to an animal of the pardina type, is therefore provi-
accepted instead of any of the various later namnes based on
ns from the Congo coast region. While the color pattern re-
s in a general way that of G. stuhlmanni Matschie, direct compari-

ith practically topotype material of stuhlmanni leads e to believe
t the present Congo series is not satisfactorily referable to stuhlmanni,
h the gray phase of the Congo series referred to above indicates

Genetta servalina Pucheran

- Plates X1V, Figure 2; XV, Figure 1; and Text Figures 18, 19, 20B

: uruﬁnaPccnmn 1855, Rev. Mag. Zool., (2) VII, p. 154; 1858, Arch.
ris, X, p- 115, Pl. x. Type locality, Gaboon.

_ Genetta bettoni Trosas (not of Thomas 1902), 1915, Ann. Mag. Nat. Hist.,
IT*L I, p. 472. Moera (1), Medje (1), Poko (2 specimens).

_ % from Genetta bettoni Thomas (based on a specimen from the
\au district, altitude 7600 feet, British East Africa, in much larger
e and somewhat different coloration. (Compared with a series of
m of bcuom' flOlIl near the type I.oca.litv of that wpeci(« )

t and 22 juv emk-) collect.ed as follovh
uka,! 1 (& adult), March 15, 1913.
ad:e 9 (6 &, 3 @, all juvenile), March 14, 22, 29, 1911.
Niangara, 7 (4 &, 3 9—5 juvenile), November 16, 20, December 18,
,mo.

Akenge, 6 (2 &, 4 2- 5 adult, 1 juvenile), October 9-27, 1913.
~ Niapu, 23 (10 &, 12 Q, 1 sex unknown—21 adult, 2 juvenile),

mber 19, 28, December 2-25, 1913; January 8, 18, 19, 1914.
_.Hn(.'rjq, (6 &, 1 Q), January 19, \prllQ May 29, June 6, July 26,
ober 14, 1910.
Ihl.nb! 21 (9 juvenile), May 8, 1910.
Collectors’ measurements of 8§ adult males and 10 adult females
Niapu:

Total Length Head and Body Tail Vertebrae Hind Foot Far

g 966(910-1040) 4S9(464-531) 475(440-520) 92 5(87-97) 40, 6(38—15)
Q  920{900- 950) 485(460-500) 446(410480) S8S8.7(85-93) 40 6(40-42)

-ﬁ mmh of Niangara.
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Measurements of Six Adult Male and Eight Adult Female Skulls of
Genetta servalina from Niapu

I H 3.: 8
l'dag =83 bhe | 95 | 58 | s
Cat. No. Sex E'EE 3-':.‘. 5'§§:8 ééé éi 3%3 jiz %!
228 | ¥ 2539 E3e| BE |"E5|-E| BB
i (<] £ =533 2w =R ] & 2

51559 foy 92.4 | 4491 26.2|29.2 | 43.8 | 13.1 | 14.4 | 31.5
51562 a 91.5|44.3]125.5 29,3 | 46.0 | 13.0 | 18 24 'S0
51967 g 87.4 142.7 1234 (28.5}140.5|13.1 |18:6} 20.0
51571 r ot 87.9 | 43.1 | 24. 9| 28.2 | 483.5 | 13.5 | 14.2 | 20.5
51573 | & 04.7 1 46.0 | 25.3 1 20.8 | 44.9 | 12.7 | 14.1 | 30.9
51576 d 92— {— 266 — | 11.5} 13.5 | 30.2
Average 67 (902 |44.2 (251 |28.6|43.4|12.818.8 | 80.2
Minimum 5 87.4 |1 42.7123.4|26.6)40.5(11.5] 13.2"| 20.0
Maximum - 04.7 1 46.0 [ 26.2 | 20.8 | 46.0 | 13.5 | 14.4 | 31.5
51538 Q 89.2140.6125.0]120.2|425|12.5| 14.8 20.6
51560 Q 87.7 | 41°5 | 26.5 | 28.7 | 43.0 | 13.0 | 13.5'] 20.5
51561 Q | 8S8.5(43.4 |1 23.6 | 27.1 | 43.4 | 12.7 | 14.4 | 30.7
51566 e 190.2)46.2( 257 ] 20.85 | 41.7 | 11.7 |10/ IS0
51568 Q 90.4 | 44.6 | 24.6 | 28.4 | 42.0 | 11.6 | 12.2 | 30.9
51570 Q 85.8140.9|25.4 | 27.0 | 43.4 | 13.0 | 13.8.| 28.3
51474 | ) 88.4 |42.8125.1 [27.8}46.4 | 12.2 '15.4 | 31.0
51577 9 |86.8[42.7|24.6|27.8|39.6|12.0]12.9/80.2
Average 8¢ 88.4 42.8|25.1|28.4| 42.7| 12.4 | 13.3 | 30.2
Minimum i 85.8 | 40.6 | 23.6 | 27.0 Iy‘ 30.6 | 11.6 | 11.5| 20.8
Maximum & | 90.4 | 46.2 | 26.5 | 20.5 | 46.4 | 13.0 | 15.4]| 31.0

5

The collectors’ measurements of three adults from Medje are of
interest in respect to individual variation, the largest of the three being
the younger of the two males, while the female, long past middle age, is
the simallest adult female in the total series of twelve skulls of the present
species. The collectors’ measurements of these three specimens and of
two adults from Akenge (those of three others from this locality are not
available) are appended, as follows:

Total Head and Tail Hind
_ Cat. No. Locality Sex Length Body Vertebrs Foot Ear

51556 b

51542 Medje g 944 490 450 87 _

51543 ® g 975 510 465 92 46

51546 y Q 840 445 305 80 42

51553 Akenge Q 910 465 445 90 40
Q

975 490 485 95 41
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—
P

nents of Eight Adult Skulls of Genetta servalina fromm Medje and

Akenge

| ! | = |
Moy | oo | 225 | oo | 385 | B35 82 | 38| 532! 28
HE T RE I R TR R T
g--- 28 | =85 52% & I 2| 28| =2
Medje | o | 99.1|43.4)26.3)|28.9]45.0 | 13.7 | 11.51 29.9
" g [91.3 1453 | 2421202 40.7 125 131 312
iy Q@ {81.337.8 241|244 (421 |11.1]122/29.5
Akenge| & | 00.0 [ 43.4 | 27.6 | 28.8 | 48,9 | 14.5|13.8 | 29.9
- g | 89.0|41.5259 287 (47.2[13.613.9|20.5
% 0’1902} 44.8(26.5]20.5|45.5|13.4)|14.3 305
. o'l 87.4|41.2|256]28.1'|41.2112.6|12.630.4
& ¢ 89.3/46.0]26.9|20.8|41.3 \ 12.4 | 13.7 | 30.3
45 | 898 | 43.4 (260 |28.4 | 455 | 13.6  13.3 | 30.2
I 40 | 87.6|42.2 |26.8(27.9 426 |12,4./13.2 | 30.2

No. 51567 (adult &*) from Niapu has a supernumerary molar (%)
each side of the upper jaw, with normal dentition in the lower jaw.
“he additional mn? has normal position at the end of the toothrow, as
1 in Fig. 18. Thomas has recorded similar cases in specimens of
€1 s gracilis and Crossarchus zebra.!
‘The profuse broad, deep, black markings of the upperparts, narrowly
rated by the lighter ground color, the large number and narrowness
' the light tail-rings, the dark brown feet and inside of the linbs, and the
spotting of the underparts, are the prominent features of the
form (Pl. XIV, fig. 2). It is of course variable in respect to all
As in other genets, the ground color varies from gray to
eous buff, the prevailing tone being rich deep buff, which in
~colored specimens tinges also the usually nearly clear white
tions of the tail. In the lighter specimens the ground color of
underparts is a dingy gray washed faintly with buff; in the darker
cimens it is rather strong buff, deepening in extreme specimens to
v ochraceous. The light yellowish spot on the upper surface of the
d foot, especially mentioned in the description of the type of serva-
is a mark common to most genets, and is of an exceedingly variable
racter, conspicuously developed in some individuals of the present
and obsolete in others, and often is also faintly indicated on the
efeet. ‘The dark parts of the feet also vary in different specimens
n pale brown to blackish. 1

11882, Proc. Zodl. Soe. London, pp. 61, 62.
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The light annulations of the tail are usually complete rings, but
occasionally the last apical ring is not quite closed above, and is also
sometimes a double ring as seen from above, being divided into two by
the intrusion of black. The light rings, counted from below, usually
are ten in number, but almost as frequently eleven oceur, and in exeep-
tional cases they vary to nine or twelve. Thus by actual count of twenty-
nine specimens fifteen had ten white rings, ten had eleven, two had
twelve, aud two others only nine. The extreme tip of the tail is brown for
about an inch, varving in different specimens from light wood-brown to
blackish brown, the light tip being preceded by a black ring. The white

Fig. 18. Genetta servalina. Palatal view of skull of adult male (No. 51567),
showing a supernumerary molar (m?) on each side of upper jaw. Natural size.

rings are of nearly uniform width, their breadth varying from about one-
third to one-half the breadth of the intervening black rings, varying
slightly in this respect in different specimens, and in color from clear
white to faintly vellowish white.

This species is provisionally referred to G. servalina of Pucheran,
whose deseription and colored figure are quite in agreement with the
present series. Furthermore, it seems, in view of the color variations in
the present series, safe to assume that Pucheran’s G. aubryana is merely
the light or grayish phase of his G. servalina, the types of both being
from the same locality and collector (Gaboon, Aubry Lecomte).! It is
probable that a direct comparison of the present series with a similar
series from the Gaboon would show the need of a distinctive name for
the Upper Congo form. That the latter is not referable to . bettoni

'In this connection see Lonnberg on the “Genets of the Genetta servalina-group” (1917, Kungl.
Sven. Vet. Ak. Handl., LVI11I, No. 2, September 1, pp. 56-60), in which G. sertalina, G. aubryana, G.
bettoni, etc., are considered, mainly on the basis of '.he?n,ernure of the group.  For a specimen from Ma-
sisi, near Lake Kivu, and two specimens from Beni, one a young male, he provisionally proposes the
name Genelta servaling sntensa (loc. ait., p. 59, in text), on account of their * more pronounced pattern®
of color markings.
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, from the high plateau region of British East Africa, is made evi-
by direct comparison with a series of eight specimens from near the
locality of bettoni. While there is in general effect a resemblance in
ion, there is a marked difference in certain details, bettoni having
v nine light tail-rings instead of ten or eleven, as in servalina. In
coloration bettont is decidedly darker, especially on the feet
underparts, and the ground color is a deeper and more intense

Fig. 19. Genetta servalina (No. 51559). A, palmar surface of left fore foot; B,
plantar surface of left hind foot. Natural size.

ochraceous, equaled by only a few of the most intensely colored speci-

mens of the Congo series. Also, in general effect, the markings appear

broader and the ground color between them more restricted. The differ-

ence in size also is especially noteworthy, as shown by the following

comparative measurements. The eight specimens of the bettoni series

were collected on the Rainsford expedition of the American Museum in
- 1913, on the Nzoia Plateau at altitudes of 6000 to 7000 feet, British East
Africa. The external measurements were taken by Jenness Richardson,
a well-trained collector, from the specimens in the flesh, and the speci-
‘mens reached the Museum in exceptionally fine condition.



Fig. 20. Rhinarium.
servalina (No. 51559); C, Poiana richardsoni ochracea (No. 51439). All natural size.

Congo Series:

“ [

Nzoia Series:
& [
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A, Genelta pardina fieldiana (No. 51538);

Total Length

966 (910-1040)
920 (900- 950)
835 (800~ 855)
801 (793- S00)

[Vol. XLVII

Tail Vertebra
475 (440-520)
446 (410-480)
379 (361-400)
365 (359-368)

B, Genetta

Hind Foot
92.5 (87-97)
88.7 (85-93)
81.0 (76-85)
76.0 (73-79)

The principal measurements of the skulls of the bettont series are as

follows:

Measurements of Five Adult Male and Three Adult Female Skulls of
Genelta bettoni from Nzoia Plateau, British East Africa (Same
specimens as above)

J s [ BE. | 85 | 235 32

Cat. No. | Sex and Age gg“é §§‘ i%a %g"g é'g ‘égg §§'§ .gg
S23| 28 259 53°| &5 |-28 |k | E&

36014 | o ad. 82.7 | 40.7 |128.6 | 27:2 | 40.8 | 11.7 | 1S SNRESHE
36015 g« 81.6 | 40.4 | 28.4 | 25.4 | 40.2 | 12.0 | 13.4 | 20.7
36016 g “ 78.6 | 38.9 { 21.6 | 24.5|40.0 | 11.8 | 11.9 | 28.5
36017 & & 81.1 (40.8 | 21.4 | 25.3|37.9]12.1]13.5]29.2
36020 SE 80.6 [ 38.7 | 28.5 | 25.9 | 40.7 | 12.1 ]| 12.6 | 20.4
36013 g | 80.6 | 37.2| 21.1 | 2¢4.4 137.1 | 11.83 | 18:4]"88:9
36018 Rl 78.5(38.2|——|25.2(39.8|10.9 (108 20.4
36019 g 78.8 [ 37.6 | 21.6 | 24 1.} 38.0 | 11.7 | 11.8 ["asig
Average 6o 80.9 |36.6 [ 22.4|265.5(39.5(11.9 (129 29.2
Minimum & 78.6 |1 37.2121.1 | 24.4 | 37.1 | 11.3 | 11.9] 2855
Maximum o 82.7 | 40,8 | 23.6 | 27.2| 40.8'| 12.1 | 18:5'| 20°%
Congo 6o 90.2 | 44.2 | 26.1 | 28.6 | 43.4 | 12.8 | 13.8 | 80.2
Speci- 2 7.4 142,71 23.4(26.6|40.5|11.5/13.2/298.0
mens: v 94.7 | 46.0 | 26.2 | 29.8 | 46.0 | 13.5 | 14.4 | 31.5
Averages 89 83.4 1428 |25.1|28.4|42.7|12.4|13.3|30.2
and a 85.8 | 40.6 | 23.6 | 27.0 [ 39.6 | 11.6 { 11.5 | 29.3
Extremes | | “ 90.4 | 46.2 ] 26.5 | 29.5 | 46.4 | 13.0 | 15.4 | 31.0
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Th drﬂ'erence in size between the Congo and G. betton: series in-
that they have no very close relationship, and, considering the
ical conditions of their respective habitats, may well be re-
as specifically separable. In external measurements betton:
‘averages one-seventh smaller than the Congo form, while the skull of
2 is one-third less massive, with a correspondingly striking reduction
‘the size of the teeth. In features other than size the skulls differ
little in structural details.

Genetta stuhlmanni Matschie
Genetta pardina Marscrie, 1895, ‘Siaugethiere Deutsch-Ost-Afrikas,’” pp. 73,
146. Part.
. Genella stuhlmanni MatscHiE, 1902, Verhandl. V. Internat. Zool. Congress.,
p. 1142, Bukoba, Uganda.

Represented by one specimen, skin and skull, collected and kindly
presented to the Congo Expedition by Dr. J. Bequaert. It was taken
near Lake Kivu.

This specimen is from the type region of the species. The ground
color of the upperparts is gray, with a faint buffy tone on the flanks.
The spots and bands are intense black and very broad without any
mixture of rufous hairs. The light tail-bands are narrow, only about
half as wide as the intervening black rings; they number only four, are
strongly defined on the ventral side of the tail, but only obscurely in-
dicated above. The apical two-thirds of the tail is wholly black, except
for a slight indication of a fifth light ring on the lower surface. The
foreneck is gray, the rest of the ventral area washed with buffy, strong-
est laterally.

This specimen differs strikingly from the large Congo series recorded
above as G. pardina fieldiana, even from the gray specimens of that
series, in the greater breadth and intense blackness of the dark spots and
bands. 1t strongly resembles the gray style of stuhlmanni from British
East Africa, its long black tail-tip being probably merely an indi-
vidual peculiarity.

Genetta victorie Thomas

Plates XVI; XVII, Figure 1; and Text Figures 17, 22, 23 C-D, 24B, 25B, 27, 2SB
and D, 29B and D, 30B, 31B, 32B, 33B
Genelta victoriz Tuomas, 1901, Proc. Zodl. Soc. London, 11, p. 87, P1. v (colored).
Type locality, “Entebbe, Ugnnda" (=Congo Forest, Semliki River). Tvp(-. a skin
without skull.
Genetia victoria Tuoymas aAxp Wrovanrtoy, 1910, Trans. Zodl. Soc. I.ondun, XIX,
pt. 5, March, p. 494. Avakubi, 1 specimen, flat skin without skull,
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Genetta victorie Tromas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p. 471. Moera (1), Mawambi (1), Peli-Peli (near Stanleyville) ( 1 specimen), Belgian
Congo.

Represented by 30 specimens (21 adult, mostly males) collected as
follows:

Akenge, 1 (&' adult), September 29, 1913.

Medje, 3 (1 & adult, 2 native-made skins, without skulls), April
10, 1910.

Niapu, 24 (19 &, 5 @), November 13-30, December 1-31, 1913;
January 5, 23, 1914.

Also 2 native-made skins, without field data or skulls.

Collectors’ measurements of 18 adults (13 males, 5 females) from
Niapu:

Total Length Head and Body Tail Vertebrae Hind Foot Ear

135 1017(983-1060) 573(560-600) 444(425-480) 101(100-105) 48.0(45.52)
59 1019(965-1060) 573(550-595) 44S(415-490) 100( 98-103) 46.8(45.50)

Genetla victoriz was originally based on a single specimen collected
by Sir Harry Johnston in the Congo Forest, on the Semliki River,! a
skin without skull or field measurements. Three specimens have since
been recorded (loc. cit., supra) from the Belgian Congo, but without
comment. The present series of thirty specimens was collected mainly
(twenty-four specimens) at Niapu with six from neighboring localities;
as always in the case of our Congo Expedition maminalg, they carry full
field data and are in excellent condition. It has seemed desirable there-
fore to make liberal use of this magnificent material, representing the
largest and handsomest, as well as one of the least known, species of
the genus Genetta.?

The Niapu specimens are nearly all adult (none retains the milk
dentition) and by singular chance the males outnumber the females
more than three to one. They were all collected in November and
December, 1913, except two, taken the following January. They thus
form an excellent series for illustrating the normal range of individual
variation in the species.

1Sir Harry states (1902, 'The Uganda Protectorate,” I, p. 205): "I am sure that this north-
eastern portion of the Congo Forest contains mun{ strange or fittle-known mammals, birds, and insects.
Besides the okapi. . . .weobtained the skin of a remarkable new genet-cat. This I took at the time
tobeacivet. . . . butitturns out on examination to be a large new species of genet. 1t was named
by Mr. Oldfield Thomas Genetta victoriz. This genet was obtained from a very dense part of the forest
{on the Semliki River].” Ience nct at Lntebbe, situated far to the eastward in Uganda, on the northern
shore of Lake Victoria, the type locality Igwen in the original description. .

#The skull is figured on pp. 137-138 (Figs. 22, 23C-D, and 24B) in comparison with the type skull of
the new genus Osbornictis on pp. 136, 138 (Figs. 21, 23 A-B, and 24 A.
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e

. of Fifteen Adult Male and Four Adult Female Skulls of
Genetta victorize from Niapu

o Ll ea | g2 | Es| 3= <3
3 HE AR Rk H:

055 a..i SiE| 388 &= o W AR T
& |115.4|56.4|34.0(87.5 | — | 18.7 [ 14.9 | 36.2
@ |111.8]58.1|32.1[35.6585)|17.7|16.8|34.9
g |1004|528/309|364|54.9]17.4|156]33.2
g |110.6|54.1|34.83(38.1|54.3][17.2]|15.6]351
g |111.853.2(31.2136.2|536|17.6|14.6|34.7
¢ |(111.8|54.9|32.8|36.4|56.5]16.1|14.3|35.7
g 1108.8 | 52.3|32.037.0/51.0]16.614.8|34.1
& |110.0|535)|31.1|35.0 — 17.6 | 14.1 | 33.1
g 1108.1|53.3|327 34| — 174 — 350
g |108.6|54.5)31.6|346|555)|16.3|150) 342
& | 100|518 328|366 — |18.2) 1551337
& | 110.2]53.0 330|364 56.7|18.0 | 14.6 | 34.1
g | 123|547 (327 |36.3|57.1|18.0|14.6|34.2
g 1108.7 | 53.9|32.5|37.4|56.5|18.1|14.5(33.2
& |112.4|50.7|331|386!560|17.8]15.2/34.3
16 110.6 | 63.6 32.4 | 36.4  66.6 175 150 347
“ |108.1|50.7 | 30.9|34.6]51.016.114.1|33.1
“ 11154 |56.4|34.3[886 585 18.7 16.8 /| 36.2
9 |100.7 | 52.1 (32.032.054.5|17.2|14.0 | 33.9
9o |107.5|534|32.3(32.3)54.3]|17.3|15.1|34.2
9 53.4133.233.2| — | 16.8| 125
9 |106.6|40.2|325]825(52.3|17.0{15.3|322
49 1076 620 326 326637 |17.1 142|334
- 106.6 | 40.2 | 32,01 82.0 | 52.3 | 16.5 | 12.5 | 82.2
“ 1006|534 332332 54.5|17.3]15.3 | 34.2

: lm tabulated measurements of the skulls show considerable varia-
u in size, the total length ranging in adult males from 108.1 to 115.4
., and the n‘ygomlmc breadth ranging from 51.0 to 58.5 mm., all other
varying proportionally. In one young adult (dentition
), m? is unusually large and is inserted obliquely to the axis of m’,
of parallel with it, on both sides of the jaw. There are no skulls
ficiently voung to show the milk dentition.

Half to two-thirds grown young have a much lighter or more gray rish
d color than adults with the general effect of a greater prevalence of
below as well as above, a condition that prevails, as already noted,

!'cﬂ:quqofdecu#n.
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The ground color varies in different specimens from yellowish white
to ochraceous; it is palest on the ventral surface, being nearly white (or
white with a faint yellowish wash) on the foreneck and pectoral region,
where the black spots are imore widely separated than elsewhere, while on
the belly the black spotting greatly exceeds in area the light ground color.
On the upperparts the intensely black markings considerably exceed the
light interspaces, and on the middle of the back black occupies, in many
specimens, a broad area in which the ground color is so restricted as to
be almost entirely concealed by the profusion of black hairs, so that in
general effect black greatly predominates. In other specimens the whole
back is merely mottled with closely-set black spots, with enough of the
ground color left to lend an ochraceous suffusion to the whole dorsal
area, giving to the black markings considerable individuality. The
ochraceous tone is deepest along the middle of the back, lessening in
intensity on the flanks, and gradually merging into the much paler ventral
surface. The pale bands on the tail, especially the proximal three or four,
are more or less strongly suffused with pale yellow, the apical ones being
clear white. They are usually complete rings but some are broken dor-
sally by black. The number varies from five to eight (Pl. XVI), but usu-
ally is either six or seven (in fifteen specimens six, in thirteen specimens
seven, while one has eight and another five). In one specimen, with thick
long pelage, the first four are half rings, broadly broken dorsally by black;
the next two are narrow but complete, while the apical one (the seventh
in this case) is so narrow as to be almost obsolete. The light rings vary
in width from about one-fifth to about one-third of the breadth of the
intervening black spaces. The limbs, both fore and hind, are intense
black, usually paling to dark brown on the feet.

The pelage is long and thick, and when unworn the hairs on the back
have a length of 30 to 40 mm., and on the tail often attain a length of 50
mm. The intensity of the broad black bands and the sharp definition of
the black spots in a tawny setting render this species one of the most
beautiful of mammals, especially in exceptionally high-colored examples
with deep ochraceous mid-dorsal ground color.

An interesting feature, in addition to its striking coloration, its
thick tail, and large size, which so markedly distinguish it from its con-
geners, is the presence of'a nuchal crest, occasionally extending pos-
teriorly as far as the middle of the back, but usually not beyond the
shoulders. This crest is not a simple broad line of black but is composite,
consisting of a narrow median line of the ochraceous ground color flanked
on either side by a narrow line of black, and outside of these by two wider
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of the ground color. The hair of the outer ochraceous bands is
and more rigid than that of the three narrower middle bands, and
ed inward and close over and more or less conceals the three
e bands; the five bands collectively form the crest and fully occupy
ce between the broad black neck bands, present in most species
genus.  In “made-up” or “stuffed” skins the nuchal crest is not
‘eonspicuous but can be readily detected once attention has
directed to its presence, nor can its composite character be always
made out from such material. In soft-tanned skins its whole
ructure and relations are perfectly evident. While what looks like a
v nuchal crest is more or less obvious in most of the specimens, I did
at first give it serious attention, supposing it to be due to displace~
ment of the pelage in‘the preparation of the skin, or perhaps to a fold in
he skin, till my attention was especially directed to it by Mr. Lang as a
inctive feature of the species.

OssornIcTIs J. A. Allen!

Osbornictis J. A. ALLEN, 1919, Journ. Mammalogy, I, No. 1, November 28, p.

Type, by original designation, Osbornictis piscivora J. A. Allen.
* Skull long and lightly built; dentition of generally frailer appearance than in
Genetta victoriz (Figs. 23, 24), canines more curved and slender, greater diastemata
between premolars, pm 2 and 3 with high trenchant central cusps, molars greatly
Sagittal and lambdoid crests and postorbital processes highly developed
. 21A and C). Rhinarium small, without a median sulcus. Soles and palms
bare, not furred as in Genetta and allied genera. Color of upper side of body nearly
‘uniform chestnut-brown; head-markings white; tail black; wholly without the black
spots and bands so characteristic of the other Viverrine (Pl. XVIII). Habits

Ppiscivorous.

The type of Osbornictis agrees closely in size with Genetta victoriz, the largest of
the genets, with which the principal comparisons have been made.

The accompanying comparative figures of the skulls, rhinaria, and
*ﬁ- render easily appreciable the important morphological d:ﬂ'crcnces
Attention, however, may be called to some of the cranial peculiarities of
Osbornictis in comparison with Genetta, as: (1) the short extension of the
premaxille in front of the canines (Figs. 21, 22, 23); (2) the greater
lateral expansion of the braincase (Figs. 21C, 22C); (3) the great
“development of the postorbital processes; (4) the heavy structure and
high arching of the zygomata (Figs. 21A, 22A); (5) the extreme narrow-
ness of the palatal region (Figs. 21B, 22B); (6) the great reduction in size
of the teeth and compensating increase in length of the diastemata

INamed for Professor Henry Fairfield Oshorn, Pnddiut of The American Museum of Natural
, whose interest in the American Museum Congo ition contributed greatly toits success
field and later to the early publication of its u-iumﬁc results,
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Fig. 21. Osbornictis piscivora. Type skull, adult male (No. 51514). A, lateral
view; B, palatal view; C, dorsal view. Natural size.
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Fig. 22. Genetta victorie. Skull of adult male (No. 51430). A, lateral view; B
palatal view; C, dorsal view. Natural size.
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Fig. 23. A, lateral view of left mandible of Osbornictis piscivora (Type, No.
51514); B, crown view of left lower dentition of same; C, lateral view of left mandible
of Genetta victoriz (No. 51430); D, crown view of left lower dentition of same.
Natural size.

Fig. 24. Left half of dentition in occlusion. A, Oshornictis piscivora (Type
No. 51514); B, Genetta victoriz. Natural size.

Fig. 25. Rhinarium. A, Oshornictis piscivora (Type, No. 51514); B, Genelta
victoriz. Natural size.
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(Figs. 21A-B, 22A-B, 23, 24); (7) slenderness of mandible and reduced
size of coronoid process (Figs. 23A and C). Further may be noted (8)
the smnall size of the rhinarium and absence of a median suleus (Figs.
25A and B); (9) the naked palns and soles (Figs. 26 and 27); and (10)
the abbreviated rostrum—adaptive characters correlated with piscivorous
habits, further specialized in the Lutrinz.

Fig. 28. Comparative views of right caleaneum of: A, Osbornictis piscivora (a,
external lateral view; a’, plantar surface; a’’, dorsal surface); and B, Genetla vic-
toriz (b, external lateral view; b’, plantar surface; b/, dorsal surface). Comparative
views of dorsal surface of right astragalus of: C, Osbornictis piscivera; and D,
Genetta victoriz. X3%.

fa, facet for articulation with astragalus; h, head;lp, lesser process; n, neck.

Osbornictis piscivora J. A. Allen

Plates XVIII, XIX; and Text Figures 21, 23A and B, 24A, 25A, 26, 28A and C,
29A and C, 304, 31A, 324, 33A
Osbornictis piscivora J. A. ALLEN, 1919, Journ, Mammalogy, I, No. 1, November
28, p. 35. .
Type, No. 51514, & adult, Niapu, Belgian Congo, December 1, 1913; Herbert
Lang and James P. Chapin, American Museum Congo Expedition. Orig. No. 2147.
Skin and complete skeleton.
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~ External measurements about as in Genetta victoriz Thomas, but soles and palms
(Fig. 26), and coloration radically different; skull lighter built, dentition
, but generally sharper-edged (Figs. 214, 23).

W&s of body uniform dark chestnut-brown (Pl. XVIII), with much darker
dorsal stripe; the chestnut-brown, in reduced intensity, extends over the
from the pectoral region to the base of the tail, lightening to dull red
wﬂl slight mixture of whitish hairs along the midline of abdomen; head

Fig. 20. A, Anterior view of distal portion of right humerus of Osbornictis pisci-
vora (Type, No. 51514); B, the same of Genetta victoriz (No. 51406); C, external view
of right radius and ulna of 0. piscivora; D, the same of G. victoriz. Natural sizc.

external condyle; enc, entepicondylar foramen; er, ectocondylar ridge; ic, internal condyle;
ine, a_tu\dyl. foramen; ra, radius; lr.’t?oehlen; ul, ulna.

from 1nuzzle posteriorly, and laterally to the eyes, pale fuscous brown with a tinge of
reddish, broken by a pair of elongated spots of clear white between the cyes divided
by a narrow fuscous band, and a narrower, more indistinet posterior pair between the
anterior base of the ears; a narrow dark eye-ring; front and sides of muzzle and sides
of bead below eyes whitish, intensified to a clear white spot just below the anterior
two-thirds of each eye; ears exteriorly blackish, which color extends mesad over the
lateral third on each side of the crown; ears nearly naked internally and edged with
long whitish hairs; chin and throat white, passing into brownish posteriorly with
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Fig. 30. External view of right scapula of: A, Osbornictis piscivora (Type, No.
51514; terrestrial; piscivorous); B, Genelta victoriz (No. 51406; partly terrestrial,
partly arboreal; carnivorous); and C, Nandinia binotata (No. 51469; chiefly arboreal,
excellent elimber; carnivorous and partly vegetable feeder). Natural size.

ac. acromion; ¢, coracoid; f, fenestra; m, metacromion; pr, prescapular fossa; ps, postscapular
fossa; sb, suprascapular border.

Fig. 31.  Left lateral view of axis. A, Osbornictis piscivora (Type, No. 51514);
and B, Genetta vmictorie (No. 51406). Natural size.

ca, caudal articular surface; cea, cepbalic articular surface; o, odontoid process; pz, postzygapo-
physis; s, spinous process; t, transverse process; r, vertebrarterial canal.

Fig. 32. Left lateral view of first three dorsal vertebrae. A, Osbornictis piscivora
(Type, No. 51514); B, Genetta victoriz (No. 51406). Natural size.
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hairs on i.he foreneck; tail entirely without annulations, heavily
th long black hairs, 45-50 mm. in length, the heavy underfur pale brownish

. 25-30 mm. in length; fore and hind limbs dark, slightly rufescent brown,
g into blackish brewn on upper surface of feet.

;!1‘. 33. Left lateral view of pelvic region with the last lumbar, the sacral and
the first caudal vertebrm in place. A, Osbornictis piscivora (Type, No. 51514);
B, Genetta victoriz (No. 51406). Natural size.

@, acetabulum; ab, bular border; ca, firnt caudal vertebra; i, iliac surface; is, ischial region;
w vertebrm; pus, pubic symphysis; sa, saeral vertebrm; si, suprailiac border; i, tuberosity

Rhinarium (Fig 25A) similar in contour to that of Genetta victoriz (Fig. 25B),
‘but about one-half smaller. Soles and palms (Fig. 26) naked, the pads not enclosed
nar separated by dense fur, as in Genetta (Fig, 27) and Civettictis (Fig. 15), with the
carpal pad greatly elongated as in Viverricula, Pelage long and dense, that of the
thil especially so, its tail equal in size to that of the most heavy-tailed examples of
G. victorix,
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Represented by the adult male type (skin and complete skeleton) and an imper-
fect native-made skin (without skull, feet, or tail), from neighborhood of Bafwabaka,
similar to the type in coloration, length of body, and in head-markings, except that
the latter are yellowish through staining instead of white.

Collectors’ measurements : Total length, 910 mm. (about the aver-
age for G, victoriz); head and body, 495; tail vertebrz, 415; hind foot,
90; ear, 41.

Skull, greatest length, 108.8 (113.7)!; condyloincisive length, 105 (110); palatal
length, 51.9 (52.9); maxillary toothrow (p'-m?), 36.8 (36.0); zygomatie breadth, 54.5
(56.8); least interorbital breadth, 15.4 (18.2); least postorbital breadth, 13.1 (14.2);
across postorbital processes, 30.6 (24.8); breadth of braincase, 35 (33.8); palatal
breadth (outside to outside of posterior edge of p*), 28.6 (32.9); breadth of rostruin
at p', 16.2(17.9); breadth of mesopterygoid fossa, outside, 8.1 (12); incisive breadth
(base of incisors), 8.0 (10.2); breadth at base of canines, 16.8 (19); greatest (oblique)
length of p4, 10.1 (10.7); greatest breadth of pt, 5.2 (6.2); greatest breadth (trans-
verse) of m?, 7.1 (8.9); m?, 2.3X1.1 (5.0X3.1); length of mandibular ramus {(sym-
physis to postertor border of condyle), 75 (75); angle to coronoid, 25.4 (28.8); length
of toothrow pi;-ms, 40.3 (39); ms, length 2.7 X width 2.4 (5.1 X3.9).

It is similar in skeletal characters to Genelta victoriz, except that the
bones are slenderer. The linear ineasurements of the limb bones are practi-
cally the same in Osbornictis and G. victoriz in adult male skeletons of com-
parable ages, but the bones are far more massive in the latter, or about
one-third heavier (Fig. 29). The same is true of the ribs and vertebre
(Figs. 31, 32, 33). The scapula (Fig. 30), atlas and pelvis (Fig. 33) are
especially weak in Osbornictis in comparison with G. victoriz. The
scapula of Osbornictis is light and thin with large vacuities in both the
pre- and postscapular fossee, with translucent adjoining areas due to the
thinness of the bone. The zygapophyses of the atlas also have similar
translucent areas. Osbornictis has twelve pairs of ribs and twenty-five
caudal vertebre, G. vicloriz thirteen pairs of ribs and twenty-six caudal
vertebree. The number might vary, however, in other individuals of
either species.

Poiana Gray

Poiana Gray, 1864, Proc. Zool. Soe. London, p. 520, figs. (p. 521, skull).
Type, by monotypy, Linsang richardsoni Gerrard.

Poiana richardsoni ochracea Thomas and Wroughton
Plates XVII, Figure 2; XX, Figure 1; and Text Figures 20C, 34, 35
Poiana richardsoni ochracea Tuomas axp WrouGnToN, 1907, Ann. Mag. Nat.
Hist., (7) X1X, May, p. 372. Type locality, near Yambuya, Aruwimi River, Belgian
Congo. Type a flat skin without skull.,

'The measurements in parentheses are of a large male of corresponding age (No. 51432) of
Genetta victoria, for comparison.



Fig. 34. Poiana richardsoni ochracea. Skull of subadult male (No. 51439). A,
lateral view; B, palatal view; C, dorsal view; D, lateral view of left mandible; E,
erown view of left lower dentition. X %,
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Represented by four males, taken as follows:

Akenge, 1; October 25, 1913.

Niapu, 1; November 11, 1914.

Medje, 2; March 8§, 1910; April 3, 1914.

The Niapu specimen is young, still retaining the entire milk denti-
tion, but the crown of the first molar is breaking through the gum. One
of the Medje specimens is fully adult; the other has acquired the perma-
nent dentition, but the canines are only half-grown, and the milk canines
are still present at the posterior base of their successors. The skull of the
Akenge specimen is figured (Fig. 34).

Collectors’ measurements of the 4 specimens:

Sex and Total Head and Hind

Cat. No, Age Locality Length Body Tail Foot Ear
51438 & adult Medje 712 332 380 64 36
51441 & juvenile! e 685 330 355 61 36
51440 . & juvenile® Niapu 588 2588 300 53 31
51439 & juvenile® Akenge 695 321 374 62 33

Fig. 35. Poiana richardsoni ochracea (No. 51439). A, palmar surface of left fore
foot; B, plantar surface of left hind foot. Natural size.

The two skulls from Medje measure as follows: Condyloincisive
length, & adult 65.2, & subadult 62.7; palatal length, 31.7, 28.7;

1Full permanent dentition present, but milk canines not shed.

3Milk dentition fully present, first molar breaking through the gum.
*Subadult
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xill pothrow (p'-m’), 19.4, 19.2; palatal breadth (outside to out-
of pY), 18.5, 18.0; zygomatic breadth, 34.1, 31.3; least interorbital
adth, 10.3, 8.4; least postorbital breadth, 13.9, 11.3; greatest breadth
aincase, 24.5, 23.7.
four specimens agree well in coloration with the description
he type of ochracea, a flat skin without skull, from Yambuya, Aruwimi
-1 stated by Pocock? in 1907 to be the only known specimen of the
cies. They vary somewhat in coloration, the two from Medje
he Niapu specimen having the ground color much deeper and more

NaxpiNia Gray
Nandinia Gray, 1843, ‘List of Specimens Mamm. Brit. Mus.,’ pp. xx, 54; 1864,
IN Soc. London, p. 529. Type, by monotypy, Viverra binotata Gray.

i
Nandinia binotata (Gray)

Plates XX, Figure 2; XXI; and Text Figures 30C, 36-38

Viverra binotata Gray (ex Reinwardt, Ms.), 1830, ‘Spic. Zodl.,’ 11, p. 9. Type

¥, Ashanti, Africa.

~ Nandinia binotata Gray, 1843, ‘List of Specimens Mamm. Brit. Mus.,” p. 54;

1864, Proc. Zodl. Soc. London, p. 530.

 Nandinia binotata Tromas, 1915, Ann. Mag. Nat. Hist,, (8) XVI, December, p.

472. Medje (2), Poko (9 specimens).
I Represented by 73 specimens (30 &, 43 @, of which 59 are adult
and 14 juvenile), collected as follows:
Niangara, 6 (1 &, 5 2), November 9-21, December 8, 9, 1910;
May 14, 1913.
Poko, 1 (2 adult), August 29, 1913.
Akenge, 15 (7 &, 8 ), September 30, October 3-31, 1913.
Niapu, 30 (13 &, 17 Q), November 1-30, December 1-28, 1913;
January 2, 22, 1914.
Medje, 20 (8 5", 12 @), January 24, March 9, 17, April 1, May 1-19,
June 8, August 19, 22, September 10, 15, 23, 29, 1910.
Boyulu? 1'(g" adult), September 22, 1909.

flat skin, obtained from s native who was wearing it on a belt and was going to make s pouch
tht aldh('plw and tobaceo. We noticed that it wu a new skin to un nnd exchanged it for & few
ote by R. B. Woosnam, the collector of the and W roughton .

mmals of the Ruwenzori Lxpedition (1910, Tum Zobl Soc London, X1X, pt.

'Q'“)
+ Proc. Zobl. S8oc. London, 11, Hny p. 1044,
¢ 45 miles southwest of Avakubi
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Collectors’ measurements of 18 adult specimens (7 males, 11 females)
from Niapu:
Total Length Head and Body Tail Vertebre Hind Foot Ear

& 1081(1035-1110) 510(475-570) 570(535-610) 92(S4-100) 38.4(37—-0)
Q 1014( 965-1092) 480(440-515) 544(520-500) 8S(82- 96) 36.4(35-39)

Collectors’ measurements of 12 adult specimens from Akenge and of
11 from Medje:

Total Length Head and Body Tail Vertebre  Hind Foot

7 o, Akenge: 1026( 920-1135) 483(450-530) 542(465-617) 95.3(90-102)

5 9, ¥ 1024( 980-1100) 491(465-537) 529(494~-563) 93.6(8S- 97)

3 &, Medje: 1051(1032-1060) 492(467-515) 562(545-575) 92.7(90- 98)

& e, 4 1038( 970-1100) 481(440-510) 556(530-600) 92.0(90- 95)

Measurements of Eight Adult Male and Ten Adult Female Skulls of
Nandinia binotata from Niapu

—5§E i 2 Ej
CaNo. | Sexantrwe | 225 | 5o Fre M 5|5 %g
g =5z Be S Sob .

Iad |41 e B aF | A

51487 & old 100.9 | 46.4 [ 32.6 | 20.4 | 60.0 | 28.0 | 33.8
51491 g 96.7 |44.7 204|282 | 52.8 | 23.2 | 32.8
51497 g« 100.5 | 45.7 | 30.0 | 30.0 | 56.0 | 27.6 | 33.3
51504 g “ 07.4 | 45.7 [ 28.7 | 27.9 | 53.6 | 30.2 | 81.5
51506 & ad. 94.6 |45.4 | 27.7 | 28.5 | 53.8 | 26.7 | 81.9
51507 & old 105.1 | 48.7 | 32.1 | 30.6 | 50.8 | 28.2 | 32.2
51508 & ad. 97.6 | 43.9 [ 30.6 | 27.8 | 58.7 | — ! 82.1
51512 & old 100.0 | 45.0 | 31.6 | 28.8 | 55.6 | 30.8 | 31.7
Average 8 & 991461 201 289668 275|324
Minimum “ 94.6 | 43.9 | 27.7 | 27.8 [ 52.8 | 23.2 | 81,5
Maximum 2 105.1 | 48.7 | 32.6 | 30.6 | 60.0 | 30.8 | 33.8
51492 ¢ ad. 99.4 | 42.2 [ 28.0 [ 26.5 | 50.5 | 24.4 | 81.0
51493 ¢ old 92.0 | 41.6 [ 20.7 [ 27.5 | 50.8 | 25.7 | 80.4
51404 e 96.5 | 45.7 [ 29.2 | 20.3 | 53.7 | 30.4 | 20.6
51495 g « 91.3 [ 43.1 [30.6 | 27.0 |52.3|25.7 | 81.8
51500 ¢ ad. 93.5 | 43.4 [ 20.3 | 27.5[50.0 | 23.1 | 30.4
51501 ¢ old 98.7 {47.3 [ 30.5 | 20.0 [ 52,9 | 27.3 | 20.8
51505 ¢ ad. 97.4.043.9 | 29.5 [ 27.0 [ 51.9 | 26.9 | 32.0
51509 p - 95.7 | 45.2 | 27.8 | 28.0 | — 30.8
51510 g « 91 2|41.5(30.2]2.7 529289825
51513 ¢ old 93.7 | 43.7 | 20.0 | 28.1 [ 54.2 | 25.0 | 318
Average 10 ¢ 950 438 294 280 522 27.0 310
Minimum “ o 91.2 | 41.5 | 27.8 | 26.5 | 50.0 | 23.1 | 206
Maximum | “ 99.4 | 47.3 | 30.6 | 30.0 | 54.2 | 30.4 | 32.5




Fig. 36. Nandinia binotata. Skull of adult male (No. 51512). A, lateral view;
B, palatal view; C, dorsal view, Natural size.
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Measurements of ten adult skulls from Akenge and of six from
Medje:
Condylobasal Length  Zygomatic Breadth

4 &, Akenge: 97.1 (93.5-102.5)  55.9 (50.7-62.6)
6o, - 095.8 (92.6- 98.7)  51.2 (47.2-56.2)
2 &, Medje: 101.3 (94.9-107.6)  55.3 (54.9-55.7
CMCIE 03.2 (90.6- 94.7)  56.5 (49.0-53.9)

Males average slightly larger than females but, as the range of
individual variation is twice that of the average sexual difference, size
cannot be taken as diagnostic of sex.

Fig. 37. Nandinia binotata. Adult male (No. 51512). A, lateral view of left
mandible; B, crown view of left lower dentition. Natural size.

The small peg-like m? is often absent in specimens past middle age,
one or both (usually both) having been lost in about 50 per cent of the
older skulls, in most instances leaving no indication of its former presence.

A series of ten young skulls shows that the first premolars do not
appear above the gums till the milk teeth are fully mature, and have no
successors, being permanent teeth. Quite an interval elapses after the
maturity of the deciduous dentition before the first molar shows any
indication of breaking the alveolus. The postorbital processes, and coin-
cidently of course the postorbital constriction, take form before any of
the deciduous premolars are through the gum, whereas in Genetta these
features are not indicated till about the time the milk teeth have reached
full development.

Skulls in which only mature milk teeth are present have a total
length of about 67 to 70 mm., a zygomatic breadth of 36 to 38 mm., and
a breadth of braincase of 29 to 30 mm. Those in which the first milk
premolars are piercing the gum have a total length of about 10 mm. less
(56-58 mn1.), with other dimensions proportionate, while those in which
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e

> first l;n-ohm (ml my) are breaking through the gum are about 10 mm.
onger than the first mentioned, the skull length increasing from about
min. to about 80 mm. during the development of the milk teeth.
The present collection of nearly seventy-five specimens, representing
localities by series of fifteen, twenty and thirty each, shows that
e is a wide range of individual variation in coloration in Nandinia
ell as in the genets, especially among adults.  Young in the nursling
in the woolly first coat with the milk teeth still enclosed in the
indicate less difference in coloration between the first and later
ges than is the case mt.h some of the genets The p'Lttern is like that

ground color is much paler, being grizzled pale brown varied conspicu-
psly with whitish-tipped hairs above and with pale fulvous below—not
ull, dingy gray, as in the Genetta pardina group. The light tail-rings,
however, are not very unlike those in adults, being pale rusty-buff, and
“are similarly variable in number and character. The pair of light
shoulder spots is present but less prominent and paler than in older
specimens (Pls. XX fig. 2 and XXI, fig. 2). The series of fourteen
young, ranging in age from nurslings to subadult, present a very uniform
general tone of coloration, the underparts being yellowish-washed and
the ground color of the upperparts varying from grayish brown to
pale reddish brown or “wood brown.” The range of variation is, in
general effect, much less than among adults.  They merge in coloration
into the series of adults without break in the transition at any stage.

The extreme phases in adults are, for the ground color of the upper-
parts, gray faintly suffused with pale buff to ochraceous tawny, and for
the underparts from pale ochraceous buff to dull tawny olive. In the
former the light shoulder spots are pale yellowish white, in the latter
rich ochraceous buff. The black neck-bands vary greatly in breadth and
distinctness; the median one is usually broad and heavy, much broader
than the lateral ones, but sometines is reduced to a narrow line; the
lateral bands are sometines nearly as broad and heavy as the median
band, but often are very narrow, irregular or more or less broken, and
inconspicuons (Pl. XXI, fig. 1). In none are the neck-bands wholly
absent, as in N. gerrardi Thomas.

The black annulations on the tail are exceedingly unstable as to
wumber, the completeness of the rings, and distances apart. For the
proximal fourth of the tail they are often reduced to pairs of lateral spots,
but oceasionally these spots are joined dorsally and ventrally and thus
form complete rings. On the middle of the tail the rings are usually
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complete but vary in width, sometimes being more than half as broad as
the brown interspaces; often they have the character of partly coalesced
double or even triple rings. Rarely they are rather evenly distributed
from the base to near the tip of the tail, and vary in number in different
specimens from about twelve to fifteen. On the apical third of the tail
the rings are usually nearly obsolete or very irregular and lose their

{
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Fig. 38. Nandinia binotata (No. 51504). A, palmar surface of left fore foot;
B, plantar surface of left hind foot. Natural size.

distinctness as rings, forming irregular spots and blotches rather than
annulations. The irregularities are so great that their number and char-
acter fail to be of diagnostic value.

Nandinia binotata arborea Heller proves on comparison with the
Congo series to be surprisingly different, through its pale general colora-
tion, both above and below, the relative indistinetness and reduced size
of the dark markings and much heavier tail. It seems to form a distinetly
intermediate stage between N. binotata and N. gerrardi, but not inti-
mately related to cither.
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i Herpestins!
The Herpestinz are represented in the present Congo Collection by
genera (Herpestes, Galerella, Helogale, Mungos, Crossarchus, Ichneu-
Xenogale, Atilax and Bdeogale) and ten species. Of these, one genus
three forms are new. The total number of specimens is 169.
On taking up the study of the large collection of mongooses obtained
‘The American Museum Congo Expedition, it soon became evident
a number of complicated questions of nomenclature required careful
ideration, as well as others of a taxonomic character. As in some
s several generic groups are involved in a single inquiry, it has
| better to present the results collectively as introductory matter
to seatter them at intervals through the systematic list of the
It has also seemed desirable to present not only the results, but
indieate rather fully the premises on which the conclusions rest, even
the risk of incurring the charge of prolixity. Heretofore results of
“such investigations have often been given without much information as
to how they were obtained. A notable case is that of the substitution,
‘a decade since, of Mungos for Herpestes, and the abrupt relegation
of the latter to synonymy.
Our most serious nomenclatural problems usually have their origin
~in the methods and imperfect knowledge of the pioneers in natural
history, and the carelessness of subsequent compilers, striking examples
of which are shown below, notably in the confusion of the two totally
different Vansires, the first described by Buffon and Daubenton (1765),
~ the second by F. Cuvier (1826). The genera especially considered below,
from a nomenclatural point of view, are Mungos, Herpestes, Atilax, and
Ariela; from a taxonomic point, Crossarchus and Galerella. Also the
‘specific names mungo and fasciatus, and the notorious composite known
in the literature of mammalogy as  Mustela galera Erxl.”

tPocock, in 1916, in a paper entitled *On the External Characters of the Mongooses (Mungotida)®

the nonfoon group to the rank of a fainily, Mungotida (1918, P’roc. Zool. Soc. London, 1. pp.

4, Figs. 1-10) without giving his reasons for this action. 1n 1919, in his paper ' The Classification

the Ha:g:on- (Mungotide),’ he took oceasion (1919, Ann, Mag. Nat. Ilist., (9) 111, June, pp. 515~

1o do this, as well as for his giving generic rank to Atilax, Jehneumia, and Ariela in his former paper.

he may be quite justified in ing family rank to the mongooses, 1 prefler for the present to

them a strongly specialized subfamily of the Viverridw. There nevertheless remains a nomen-

elatural point to be considered. A few months after Pocock's last cited paper appeared 1 published my

ten some two years before, on ' The Generic Names Mungos and Fflerpestes (1019, Journ.

ogy. 1. No. 1, November 28, pp. 27-31), showing that both names were tenable, since although

gos was the earlier name it in 1o sense replaces Herpestes. Pocock, in defending his new family

name Mu idm say» (loc. eit., p. 515, footnote): " But since # ea, being preoccupied, no longer

for the \yxviul mongooses, Mungos is used instead. Similarly, Mungotine has taken the place

of Narpestine.'* For my t 1 cannot see why the name Herpestine, dating from Gray, 1500, should
give place to Mungotine, dating from Pocork, 1916.
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La Mangouste of Buffon and Daubenton!

The introduction of the name Mangouste into natural history litera-
ture dates from the publication of Volume XIII of Buffon’s ‘Histoire
naturelle, générale et particuliére, avec la description du Cabinet du
Roi,” in 1765. The generalities of the subject were written by Buffon and
the descriptions of the species by Daubenton, who doubtless was the
supervisor of the preparation of the plates. In the present instance all
the then known animals now called mongooses were included under
“La Mangouste”’ by Buffon,? who believed there was only one species,
and that the different kinds recognized by previous authors were merely
variceties of it. The name mangouste was invented by Buffon, who thus
explains its etymology in a footnote to the title of the article: “Man-
gouste, mot dérivé de Mangutia, nom de cet animal aux Indes.”
Buffon's contribution of ten pages of text is a summary and eriticism of
what had been written by previous authors about these animals;
Daubenton’s two pages contain a very good description of the banded
mongoose of Africa, based on a stuffed skin; the accompanying plate,
he states, was made from a living specimen received from M. le Chevalier
d’Arcy, but no indication is given as to where this or any of the several
other specimens he mentions having seen were obtained. On Dauben-
ton’s contribution hinges the settlement of various important questions
of nomenclature.

Linnweus, in the 1758 edition of his ‘Systema Naturae’ (I, p. 43)
instituted the genus Viverra, with five species, belonging to the two
families Viverride and Mustelide of later authors, of which three species
pertain to the former and two to the latter. All the five species were
composite, but they have since been resolved into their specific elements
and the original names in each case conserved for one of them. All the
references to mongooses were originally placed under the first species,
Viverra ichneumon, based primarily on the ichneumon of Egypt, for which
this specific name is properly retained. No material change was made
in the 1766 edition of this work (I, p. 63), all the citations being the same
as in the 1758 edition, except that the question was raised as to whether
the mungo of India might not be a different species from the Egyptian
ichnewmon.?

The next work of nomenclatural iinportance in this connection is
Gmelin’s edition of the Linnean ‘Systema Nature,’” the first volume of

"ﬂns discussion was published in part under the caption The Generic Names Mungos and Her-
pestes,’ 1919, Journ. Mammalogy. 1, No. I, November 28, p ? 27-31
I . cit., X111, pp. 150-159 (b) Buffon), pp. 160-162, P1. xi1x (by Daubenton).
lunxoﬂnm:lhma minor, glauca; an specie diversa? "
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containing the mammals, was published in 1788, in which
86) five species of mongoose were recognized, the second of which,
erra mungo, is the only one especially related to the present discus-
Viverra mungo, although composite, was primarily based on the
led mongoose of Africa, although its habitat is given as India,! and
ces to various Asiatic species are included in the citations of
under this name. As no diagnosis is given by which the species
recognized it must be determined by the first identifiable reference.
rst, it happens, is “Schreber Siugthiere, III. p. 430. t. CXVI. A.
Schreber’s plate cxvr is an accredited copy of Buffon’s
of “La Mangouste.”? Buffon and Daubenton supposed that their
ns came from India, but as already stated, no definite place of
in ig given for any of the several specimens mentioned by them.
e for many vears Buffon’s “ La Mangouste” was believed to be an
n species. For nearly a century, however, it has been recognized
ubenton’s plate and description were really based on the banded
ongoose of Africa, currently known in technieal literature as Cross-
us fasciatus (Desmarest).
In 1803 E. Geoffroy, in his ‘Catalogue des Mammiféres du Museum
0 d'Histoire naturelle’ (Paris), redeseribed ““La Mangouste”
iffon and Daubenton from the specimen which served as the basis of the
‘ d'ucrfpk'on under the designation ‘“La Mangouste de 1'Inde.
hnewmon mungo,” giving the distinctive characters as “Pelage varié
. Mx et de noir, par zones transversales; queue pointue; pieds
| tyles.””  Among his citations are “ La Mangouste, Buff. Daub.
t ll pp. 150-160, pl. 19”"; ‘““Viverra mungo, Schreber, tabl. 116";
Viverra mungo, Lin. Gmel., p. 84, pl. 7.”* Then follows a detailed
deseription, the “patrie” (“Les indes orientales’”), the number of the
seimen in the eatalogue of the Museumn (““No. CCXXIV"), followed
the remark: “Individu qui a servi de sujet pour la descript. pré-
dente, et celle de Buffon.”” The identity of the original La Mangouste
thus thoroughly established.
~ Desmarest (1820, ‘Mammalogie,” I, p. 211) gave o«sentiall) the
same description, based doubtless on the original type-specimen, under
» names ‘‘ Mangouste A bandes, Herpestes mungo.” Three years later
, ‘Diet. Sei. Nat.,” XXIX, p. 58) he changed the technical name to
Sasciatus, hﬂca&m the name mungo was not ““classical.’”” He

tat in Bengala, Pernia, al lo;;m Aun ealidioribus plagis.**
tngu-h Tab. CXV1. CX The firat reference is ** Virerra Ichneumon 8. Linn. syst.
Kd. 12] p.63." DPlate cxvi is aceredited in the list of plates (p. 587) as from ** Buffon X111. ¢. 19"
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repeats the geographical error: ‘ La mangouste & bandes est particuliére
A PInde.” Fischer (1829, ‘Syn. Mamm.,” p. 163), six years later, under
Mangusta mungo, says: ‘“Hab. in India orientali.”” In fact, the real
habitat of La Mangouste, alias Mangouste & bandes, was first made
known by Ogilby in 1835, when in an account of a collection of mammals
collected in Gambia (1835, Proc. Zodl. Soc. London, p. 101), he says:
“Mr. Rendall has brought over specimens of two Herpestes, one of which,
the Herpestes Mongos of Linngeus, very well figured and deseribed by
Buffon (Hist. Nat., tom. xiii. tab.’19), deserves to be noticed, for
the purpose of correcting the habitat of the species, which, upon Buffon’s
authority, has hitherto been given as India, but which Mr. Rendall’s
specimens clearly show to be the west coast of Africa. The mistake
originally arose from Buffon's having identified the Mangouste @ bandes,
the species at present under consideration, with the Mongos of Kempfer,
unquestionably an Indian species (the Herpestes griseus of authors),
and still commonly called by that name in Upper India, where many
natives and Europeans keep it in a semidomestic state, for the purpose
of destroying vermin. . . .”

Thomas, in 1882, in his important paper ‘On the African Mungooses’
(Proc. Zool. Soc. London, pp: 59-93, Pl 1) said, under Crossarchus
fasciatus (loc. cit., p. 91): ‘“This species by its locality, and not C. zebra,
no doubt represents the early-known ‘ Viverra mungo,” which was said
to come from the ¢ East Indies.” No cross-striped Mungooses, however,
are known from India, and the original specimens must have been ob-
tained from the Cape. All the specimens with exact localities that I
have seen come from the eastern parts of the Colony, and none from the
western; so that we may suppose that its true range is very similar to
that of Herpestes pulverulentus. Probably, however, tame examples were
sometimes brought down to Capetown, where they would be seen by
the earlier travelers.” Thomas was so fully convinced that the
Viverra mungo Gmelin is the Crossarchus fasciatus of later writers that he
felt called upon to explain in a footnote his reason for ignoring the rule of
priority in this ease and accepting fasciatus instead of mungo, as follows:
“This name [mungo] is so utterly barbarous, and that of H. fasciatus so
well known, that I think we are justified in ignoring it and using Des-
marest’s classical and appropriate term” (loc. cit., footnote to p. 90).

The status of Viverra mungo (=La Mangouste of Buffon and
Daubenton) has a vital bearing on the correct application of the generie
name Mungos, revived by Wroughton' in 1907 to replace Herpestes

11907, Ann. Mag. Nat. Hist., (7) XX, pp. 110-121.
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(1811), and for this reason has been presented in perhaps needlessly
historie detail. It also has an equally important bearing on the
name of the “Common Mongoose’ of India. Wroughton used
for a group of small African mongooses to which I have applied
a Gray (p. 175).

The Generic Name Mungos Geoffroy and Cuvier
Tlle genus Mungos, like many of the early genera of post-Linnean
was introduced rather informally and without much detail by
Geoffroy and G. Cuvier in their ‘Mémoire sur une nouvelle division
des Mammiféres’ in the ‘Magasin Encyclopédique’ in 1795 (I1). This
memoir is stated by the authors to be merely a sketch or outline to be
amplified later, with some of the genera presented provisionally. The
higher groups are only briefly characterized, and their content indicated
by an enumeration of the genera, designated only by vernacular names,
followed by technical names in parentheses, of the species respectively
referred to them. The following are examples from the Plantigrades
(loc. cit., p. 184): “. . . les ours (ursus, L.); les ratons (ursus lotor,
L.); les coatis (viverrae nasua, narica, tetradactila et vulpecula, 1.); les
blaireaux (ursus meles, ete.); . . . les mangoustes (viverra ichneu-
mion et mungos); . .7 This is followed by a tabular classification
~of the orders and genera. The classification of the Plantigrades (p. 187)
is as follows:

“QOrdre HI. PLANTIGRADES. Deigts onguiculés; trois sortes de dents;
point de pouees séparés; plante entiére appuyée.”’

The ten genera referred to this order follow in a single column, the
vernacular name standing first and the technical equivalent following it
in parenthesis, thus:

“Qurs (Ursus). Coati (Nasua).
Raton (Lotor). Kincajou (Potos).
Glouton (Gulo). Taupe (Talpa).
Blaireaux (T'axus). Musaraigne (Sorex).
Mangouste (Mungos). Hérisson (Erinaceus).”

In the preceding enumeration four of these genera are credited to
Linn@us; two (Gulo, Nasua) date from Storr (1780); the other four
(Lotor, Taxus, Mungos, Potos) first appear here, but two of them are
antedated by names given by Storr (Lotor by Procyon, Taxus by Meles),
leaving two, Mungos and Potos, both in current use. Potos was mouo-
typic, with ‘ Viverra caudivolvula, 1..” as type. Mungos contained two
species, Viverra ichneumon Linnwus and Viverra mungo Gmelin.  Viverra
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mungo is therefore automatically the genotye of Mungos. Furthermore,
Viverra mungo is not a species of Herpestes lliger (type, Viverra ichneu-
mon Linnaus, by several “subsequent designations”), it being noncon-
generic with the genotype of Herpestes.

As already shown in the discussion of ‘“La Mangouste” of Buffon
and Daubenton, it is the banded mongoose of Africa, the Crossarchus
fasciatus of current nomenclature, which should henceforth bear the
name Mungos mungo (Gmelin). Ariela Gray (1864) is a synonym of
Mungos, having been especially founded for the South Afriean banded
mongoose (Ichneumon tenionotus A. Smith) under a misapprehension of
its real characters. Mungos of Gray (1864, Proc. Zoél. Soe. London,
pp. 575-577), it singularly happens, is essentially the Mungos of Geoff-
roy and Cuvier, although Gray evidently knew nothing of the Mungos
of these earlier French authors, this agreement being apparently a
coincidence. Under his Mungos fasciatus Gray placed Herpestes mungo
Desmarest, thus rendering this species, under modern rules, automati-
cally the genotype of his genus Mungos.

The restoration of Mungos to its proper place in nomeneclature need
not in the least disturb the stability of Crossarchus F. Cuvier (1825),
which has, by monotypy, Crossarchus obscurus F. Cuvier as its genotype,
for which and later described allied forms it should be retained. As
thus restricted Crossarchus forins a group very different from the banded
mongooses for which Mungos is available and to which it should be
restricted. Gray showed good judgment in separating the two groups
generically.  Attention has recently been called to the generie distinet-
ness of these groups by Pocock, he adopting for the banded mongooses
Gray’s unavailable namne Ariela.! He also calls attention to the faet
that the inclusion of the two groups under Crossarchus was due to errone-
ous information concerning the structure of the anal glands. Before
meeting with Pocock’s paper I had become strongly impressed with their
incongruity and their evident generic distinetness.

The Generic Naine Herpestes Tlliger
Herpestes Illiger (1811), type,® Viverra ichnewmon Linnsus, after
almost universal employ for three-fourths of a century, was hastily and,
as it now appears, needlessly displaced in 19073 by Mungos Geoffroy and

'On the severance of Ariela Gray (=Mungos, s. a ) from Crossarchus see Pocock, 1916, Proc. Zodl.
Soc. London, p. 350 and figures on pp. 353, 356, 360, 369.

By suhe«i;xem dellmauon (Anderson, 1878, *Anat. Zool. Res. Exped. Yunnan,' 1, p. 171
Thomas, 1882 Soe¢. London, p. 63

'Cf. Thomas, Ann, \hz Nat. Hist., (7) X1X, p. 119, footnote.



Fig. 39. Calogale nyula. Skull of aduilt male (No. 10431; Jumaiea). A, Iateral
view; B, palatal view; C, dorsal view; D, lateral view of left mandible; E, crown
view of left lower dentition. X %.
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Cuvier and immediately the latter became current for the greater part
of the mongooses of both Africa and Asia. It should now be returned to
its time-honored place in nomenclature, through the allocation of Mungos
to its proper station.

The Teclinical Name of the “Common Mongoose of India”
Text Figures 39 and 40

J. E. Gray in 1864 (Proe. Zoél. Soc. London, pp. 560-565) removed
most of the small mongooses of both Africa and Asia from the genus
Herpestes and divided them into several new generie groups that require
consideration in connection with the determination of the proper specific,
as well as the geueric, name of the so-called “Common Mongoose of
India.”  These genera, in the order of page precedence, are Calogale
(p. 560), Galerella (p. 564), and Calictis (p. 564). The last two are mono-
typic, rendering the genotype of cach automatically determinable, that
for Galerella being Herpestes ochraceus Gray (1848), and that of Calictis
being Herpestes smithi Gray (1837). Galerella is therefore available for
the weasel-like mongooses of Africa, and has 1o bearing on the nomen-
clatural status of the ‘“‘common mongoose” group of India. Calogale is a
heterogeneous association of both African and Indian species, the former
belonging in Galerella. Of the fourteen species originally included in
Calogale, four are Indian, nine African, the other from an unknown
locality. The genotype of Calogale is Herpestes nepalensis Gray, by
designation of Thomas in 1882 (Proe. Zodl. Soc. London, p. 63). As
Calogole has precedence of four pages over Calictis, and as their geno-
tvpes are congeneric, Calogale is the generic name available for the
“comimon mongoose "’ group of India.

As already shown (supra, pp. 157, 158), not only is Mungos un-
tenable as a genus name for any Indian mongoose, but also the species
name mungo is equally a misnomer when applied in the same connection,
it belonging unquestionably to the banded mongoose group of Afriea.

Prior to 1915 the species name griseus' was usually applied to the
“common mongoose’’ of India, in which year mungo (ex Gmelin) was
adopted in its place by Wroughton? in an article entitled ‘ The Common
Indian Mongoose,” in which he says: “The oldest specific name for this
animal is ‘mungo.” In Report No. 1.2 I erroneously stated that Gmelin
gave no type-locality for the species, but this was a mistake, for in his

'Ex Ichneumon griseus E. Geoffroy, 1813, ' Descrip. de I'Egypte, Hist. Nat.,’ II, p. 138. Also of
Desmarest (1818, ex Geoffroy). and of later authors generally.

21915 Juurn Bombay Nat. Hist. Soc., XXIV, No. 1, Scptember"() pp. 50-54.

'lﬂl" *Mammal Survey of India,’ Journ. Bomhny Nat. Hist. Soe., XXI, p. 401,
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Nat., p. 84, 1787, he writes ‘Habitat in Bengala, Persia, aliisque
iae callidioribus plagis.’” The specimens in the Bengal, Bihar, Orissa
sction of the Mammal Survey are therefore topotypes, and at last
» have a firm foundation for dealing with the species.” In view of the

ry of the case as set forth in the preceding pages of this article, this
ent is, to put it mildly, a bit surprising, especially in view of
w8’ admissions in 1882 (see above p. 156), and the fact that the
Viverra mungo had been correctly assigned to the banded mon-
e group of Africa for over a century, and the error in its originally
“habitat’” had been known for three-fourths of a century. As
- shown (supra, p. 156), the barbarous character of the name
o alone prevented Thomas, in 1882, from giving the name its right-
| priority over fasciatus.
In commenting on the case Wroughton adds: “The names nems,
edwardst, and griseus are supported by deseriptions too vague to indi-
‘eate more than that the animal was the large mongoose of India.”” In
his synonymy of Viverra mungo Gmelin, Wroughton included four names,
of one of which (Mangusta nyula Hodgson, April 1836) he says: “Three
cotypes of M. nyula are in the National Collection and agree entirely
- with these specimens fromn Bihar, Orissa.” M. nyula is the only species
among the four cited under Mungos mungo that is not rated as either
indeterminable or as a synonym of nyula; hence logically nyula should
replace mungo as the earliest identifiable specific name for the group,
which should stand as Calogale (or Herpestes) nyula (Hodgson). This
does not conflict with the recognition of Herpestes nepalensis Gray, of
later date (October 1837), as genotype of Calogale unless the two species
should prove to be the same, in which ease of course the genotype will
bear the earlier name of nyula! It may be noted that Thomas has
nominated a lectotype for Viverra (Mangusta) nyula (Hodgson) from the
cotypes of this species in the British Museum (cf. 1918, Journ. Bombay
‘Nat. Hist. Soc., XXV, January 15, p. 370.
When Gray published his revision of the mongooses in 1864 he was
evidently greatly handicapped by the scantiness of his material and by
_ its poor quality, no mention being made in many cases of the skull of
the forms he recognized. This may also explain his singular allocations
of some of the siall mongooses of Africa and India, particularly of those
he associated under Calogale, and his retention of Herpestes griseus (auct.)
and other allied forms in Herpestes. Under Calogale he noted, however,
the close resemblance of both nywula and nepalensis to “ griseus.”

’lﬂpoch the status of Herpeates nepalensis Gray, see Wroughton, 1917, Journ. Bombay Nat.
{{' Mareh 30, p. 68, : 3 ‘
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Neither Calogale nor Galerella was recognized by subsequent authors
until Matschie adopted Calogale as a full genus, without discussion or
explanation, in 1914! for the African group referred below to Galerella
(pp. 175, 182). In this paper Matschie not only reinstated nearly all
of the previously described forms of this group which had been rejected
by Wroughton and Thomas as synonyms but added thirteen new ones,
many of them based on single specimens, and apparently with little regard
for geographical considerations, and quite in agreement with his adop-
tion of Calogale instead of Galerella for the African group.

Calogale, as here restricted, is much more nearly related to Herpestes
than to Galerella, the “common’’ mongooses of India being a reduced
type of the ichneumons of Africa, resembling them in pelage, which is

Fig. 40. Calogale nyula (No. 10431). A, palmar surface of left fore foot; B,
plantar surface of left hind foot; C, rhinarium. Natural size.

long and coarse in both, and also in external form, but differing in impor-
tant details of eranial structure (Figs. 39, 41, 42, 45), especially of the
postpalatal region and in the form of the bulle. Taxonomers will differ
respecting the rank that should be assigned to Calogale. For those who
give it generic value, the proper name for the Indian mongoose formerly
known as Herpestes griseus should be Calogale nyula (Hodgson), and for
those who reject Calogale as a full genus, it should be Herpestes nyula
(Hodgson), with of course trinominals for the various subspecies of the
group.

1914, ‘Einige Hermelin-Mangusten von Ost- und Mittelafrika,” von Paul Matschie. Sitzungsh.
Ges. Naturf. Freunde Berlin, No. 10, December, pp. 435-457.
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The V_&n;il-'e of Buffon and the Mustela galera of Schreber and Erxleben

The “Vansire’’ of Buffon and Daubenton (1765, ‘Hist. Nat.,” XIII,
pp. 167-170, Pl. xx1) and the technical name Mustela galera of Schreber
(1777, ‘Sdugthiere,” ITI, Pl. cxxxv, and Erxleben (1777, ‘Syst. Reg.
Anim.,” p. 453) have primarily the same basis.! The animal described
as the Vansire is said to have been brought from Madagascar, and was
identified by Buffon and Daubenton with the ““Vondsira” of Flacourt,
mentioned briefly in his ‘ Histoire de la grande ile de Madagasecar’ about
a century before. The name ‘“Vohang-sira” transmitted by Poivre to
these authors was modified by them to “Vansire” for greater facility of
pronunciation. Later I. Geoffroy Saint-Hilaire (1839, Mag. de Zool.,
Mamm., pp. 28, 29 of the text to Pls. x1v and xviI) gave a satisfactory
explanation of the several forms of this word as used by the natives of the
environs of Tamatave, who applied it to species of the old Galidictis
group. Besides this, the description of the Vansire by Buffon and
Daubenton suggests this application of the name, especially in respect to °
size, coloration, and the number of cheek-tecth, namely six on each side
in the upper jaw and five on each side in the lower jaw, making a total of
thirty-eight tecth in all. As said by Mivart in 1882 (Proc. Zoél. Soc.
London, p. 189): ‘It appears that it is a species of this genus [Hemi-
galidia Mivart = Salanoia Gray] which is the Vansire of Buffon (Hist.
Nat. xiii. p. 167, pl. 21), as had it been Galidia the black-ringed tail
would surely have been indicated.”

Yet the name Vansire of Buffon and the technical name Mustela
galera of Erxleben were early transferred exclusively to an African mon-
goose, under the belief that while the animal originally described by
Buffon and Daubenton as the Vansire may have been brought, as stated
by them, from Madagascar,? it came originally from Africa and that in
reality it was an African species. This is the so-called Water Mongoose,
or Marsh Mongoose, of West and South Africa (Herpestes paludinosus
G. Cuvier), for which the name Viverra (or more commonly Herpestes)
galera was in nearly universal use down to about 1908. In 1882 Thomas
expressed the then prevalent belief respecting the Vondsira of Flacourt
and the Vansire of Buffon as follows: “. . . . Its reputed occur-

iErxleben cites Schreber's Plate cxxxv, which preceded the text in publication, while Schreber, in
text, cites Erxieben's Mustela gulera. The apecific name palers is therefore to be eredited to Schreber.
hile Sehreber's for Plate cxxxv is ** Muatela galera'lirown,’ Schreber, in his Ust of the plates of
Volume 111 of the *Saugthiere’ credita it to Buffon (" Buff. X111.t.21").
'Eleven years later, however, Buffon (1776, * Hist. Nat.,’ S8uppl., 111, pp. 173, 174) made the follow-
ing reference to the Vansire: " Le Vansire est, comme nous I'avons dit, un animal de M-dapxu a
de Vintérieur de PAfrique. . . ." It was also probably on this banis that Erxleben gave: “‘Habitat
in Guinea ot Madagascar'’ for his Mustela galera. Desmarest, in 1828 (' Dict des Sei. Nat.,' LVI, p.
7), however, defined Vansire as: * Nom specifique d'une mangouste de Madagascar et de I'lale-de-
rance.’
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rence in Madagascar caused Dr. Gray and others to believe that there
were two species, the one in Africa being naturally supposed to be
distinet; but now, as no other specimens have since occurred in Mada-
gascar, we are justified in concluding that Flacourt only saw an in-
troduced specimen, and that it is not indigenous to that island’ (1882,
Proc. Zool. Soe. London, p. 73). In a footnote to a preceding page (p.
60) of the same paper, he had already said: “Prof. Milne-Edwards in-
forms me that, in his opinion, ‘Le Vansire’ (Herpestes galera), usually
sald to have originally come from Madagascar, was certainly not ob-
tained there, no other collectors having met with it in that island since.”

A quarter of a century later (in 1908) Thomas had abandoned this
earlier view respecting the pertinency of the name galera to the “ Marsh-
Mungoose.” In a joint paper with Wroughton on a collection of mammals
from Portuguese South Africa' these authors (loc. cit., p. 167) say: “The
name galera has hitherto been supposed to date from Erxleben,® whose
. primary basis for the name was the ‘Galera’ of Brown’s ‘Jamaica,’3
which is no doubt the Marsh-Mungoose. But unfortunately Schreber’s
plate* of ‘ Mustela galera Brown,’ is one year earlier, and instead of being
really based on Brown’s Mungoose, is a tnere coloured copy of Buffon’s
figure® of the ‘ Vansire’ of Madagascar, which, as Gray suggested in 1864,°
is certainly the animal usually known as Galidia elegans 1. Geoff. Con-
sequently this latter must bear the name of Galidia galera Schreber, and
another name be found for the Marsh-Mungoose.” After discussing
various other names with reference to their possible application to the
Marsh Mongoose these authors say: “Then follows the ‘Vansire’
(Atilax vansire) of Geoffroy and F. Cuvier,” which is undoubtedly the
Marsh-Mungoose, but though the figure and description {also the generie
name Atilax] date from 1826, the technical name [Atilax vansire] was
only given to the animal on the appearance of the General Index in
1842. Before this latter date there was published G. Cuvier’s name
Herpestes paludinosus,® which antedated Smith’s Mangusta wurinatriz®
by one month, and appears to be the tenable title of the animal under
consideration.”

11908, ' List of Mammals obtained by Mr. Grant on the Gorongoza Mountains, Portuguese S. E.
Afm-a ' By Oldfield Thomas nnd R. C. Wroughton. Proc. Zodl. Soc. London, 1, pp. 164-173.

*'Syst. R. A, p. 453, 1777."

» P, 485, Pl xLIx, 1756."

4" Sikug. 1ii. pl. 135, 1776 (quoted by I‘rxleben) ¥

+** Hist. Nat. X111, p. 167 Pl XX

P Z. S. 1864 52

. N. Mamm. lll p. 198, 1826 **

** Régne Anim. (2) i, p. 158, April H’Q

"' Zobl. Journ., IV, p. 437, May 1829."
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Although Thomas and Wroughton so positively identify the Vansire
of Mon with Galidia elegans 1. Geoffroy, there seems good reason to
this assignment of Buffon’s Vansire. Geoffroy himself, in his
of the names Vondsira of Flacourt, Vounsira and Vontsira
to him by his collectors Bernier and Goudot in Madagascar, ad-
1 their practical identity, as applied by the natives to small viver-
ine carnivores, with the name Vohang-sira transmitted to Buffon by
ivre, from which (as stated above) the describers formed the name
Vansire, Geoffroy adding: “Cette identité de noms confirme 1'opinion

e j’ai émise plus haut sur les rapports intimes du Vansire de Buffon et
Daubenton (mais non des auteurs modernes) avec les Galidies.””
- But he does not affirm that he believes the Vansire to be identical with his
‘Galidia elegans, which Thomas and Wroughton so positively state should
be called Galidia galera.
~ The Vansire was evidently described with particularity by Dauben-
‘ton, and the figure of the animal agrees with the description. Galidia
elegans, as noted by Mivart in 18822 has the tail conspicuously ringed
with black, while no such feature is indicated in the figure or the deserip-
‘tion of the Vansire. Galidia elegans has the general coloration of the
body “d’un rouge marron foneé,” and the tail ¢ colorée par grands an-
neaux alternativement noirs et de la couleur générale du pelage.”” The
Vansire is said to have all parts of the body uniform dark brown, and the
accompanying figure shows no indication of rings on the tail. There are
said to be twelve cheek-teeth in the upper jaw and ten in the lower, the
whole number of teeth being 3S. This conforms numerically with the
dentition of Galidia elegans. It also agrees with that of Salanoia (=
Hemigalidia Mivart). The Vansire further agrees with the Salanoia
group in having the tail non-annulated and uniform in color with the
back; it is also much shorter than the head and body? instead of nearly
as long, as is the case in Galidia elegans.

Recently Pocock® has protested vigorously against the assumption
that the Vansire of Buffon and Daubenton was later described as Galidia
elegans by Geoffroy, and that the name of the type-species of Galidia
must be changed to Galidia galera (Schreber). He concludes: *“The
familiar specific name of this animal [Geoffroy’s Galidia elegans] must,
therefore, in my opinion, be allowed to stand, and the Vansire of Buffon,

11839, Mag. de Zool., Mamm., p. 29, Pls. xvii-x1x.
'lm Proc. Zod). Soe. London P, 189
Ioosth of the head nud body is given by Daubenton for the Vansire as 13 inches, and the length
of the tail

ooo(k k. E 1015 Note on the Specific Name of the Type-species of Galidia.'" Ann. Mag. Nat.
. (8) XV1, Aumnt pp. 123-124.
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with galera attached to it, be relegated to the limbo of mammalian species
unidentifiable at the present time.” With this conclusion I am heartily
in accord, the main facts of the case being as follows:

(1) The Vansire of Buffon and Daubenton was based on a stuffed
skin, containing the bones of the feet and the skull, received, as stated
by the authors, from Madagascar.

(2) The animal was of small size (length of head and body 13 inches, .

of the tail 7 inches).

(3) Although so small, it was evidently adult; the premolar-molar
formula was 4:8 =11, and the whole number of teeth 38.

(4) The name (Vohang-sira) under which it was received (modified
to Vansire by its describers) indicates the correctness of the alleged
origin of the animal, Vohang-sira having been shown by Geoffroy (loc.
cit.) to be applied (with slight variations of the name) by the natives of
Tamatave, Madagascar, to several small viverrine mammals of that
region. '

(5) The general characters of the Vansire, as given by the deseribers,
indicate that it cannot be properly identified as Galidia elegans, but, on
the other hand, agrees closely with members of the nearly allied genus
Salanoia.

(6) Hence it has no near relationship to any form of African mon-
goose, and especially not with the large, heavily-built Marsh Mongoose,
which has a premolar-molar formula of $=%, and only 36 teeth, the proper
specific designation of which is paludinosus of G. Cuvier (1829) and not
galera of Schreber (1776).

(7) The technical name Mustela galera, based on the Vansire of
Buffon and Daubenton, is specifically unidentifiable, and hence nomen-
clatorially unavailable.

It may be added further that the genus Galera of Browne (1756 and
1789, ‘Civil and Nat. Hist. Jamaica,’ p. 485), aside from other grounds
of untenability previously stated by me,! is not available under Opinion
5 of the “International Commission on Zodlogical Nomenclature,” the
1789 edition being a literal reprint, so far as the text is concerned, of the
edition of 1756.

11908, 'The Generic Name Galera Browne,” Bull. Amer. Mus. Nat. Hist., XX1V, September 11,

pp. 586-589.

In this note several misprints may be here corrected as follows: Pnga 588, line 6 from top, for
Browne's read Buffon's; same page, last line, for p, 154 read p. 73. Also t sentence, in view
of the above summary change to the effect ‘that * Galera Brow: ne, 1759’ Jlu.atda galera Erxl.)"™

s unavailable and cannot supersede either Atilaz F. Cuvier or Horputa ll iger, as there implied.
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The Vansire of F. Cuvier

Va.natre of F. Cuvier (1826, ‘Hist. Nat. Mamm.,’ livr. 54, June)

minable from the original description. He begms his account of

h the assumption that it is the same animal as the Vansire of

and Daubenton, which, as shown above, is now conceded to be

indeterminate viverrid of Madagascar, from which country the

| specimen was correctly said to have come. His article is, in
nce, as follows.

m heretofore have had a very imperfect knowledge of this species.
gave us the first account of it; and he had only a stuffed skin, in which he
he skull and the bones of the feet. It is this skin that he has figured, and no
of the Vansire has been given as we do not agree with Buffon that the
ured by Seba under the name Mustela javanica (1, p. 77, No. 4, tab. 48, fig.
1e Vansire. M. Geoffroi [sic] Saint-Hilaire has also spoken of the Vansire,
ym individuals that had lived in the Paris menagerie, but only to show its rela-
o the Ichneumon, from which it had before been separated and placed with the
. Nevertheless we find in the observations of Buffon and of Geoffroi

each other than do well characterized species of Ichneumons. Indeed d’Auben-
informed us that the Vansire has a less number of cheek-teeth (“‘macheliéres”)

and wider, and that the jugal and orbital processes are shorter and do not
o complete the orbit. Now, the form of the head (“‘dela téte ) of the individual
we havebeforeus (‘‘sous les yeux”) isentirely inagreement with theseindications,
an be seen by the figure we give [4 plate of the animal, not of the skull] in compari-
with those we have already given of different species of Ichneumon. As to the
‘these animals differ only in the organs of the senses (““ces animaux ne différent
par les organes des sens”); but the digits (“doigts”), which in the Ichneu-
are joined together by a membrane, are on the contrary entirely free in the
and in walking they spread apart. As to the organs of generation, the male
‘we describe has the testicles free, we perceive near these parts no trace of a
("‘nodn '), and the penis, of which the gland appears to form two hemispheres,
forward.

Al parts of the body are clothed with a pelage of brown, nearly black, which
takes a slight vellowish tint on & small part of the sides of the lower jaw. This
pelage is comnposed of woolly hairs, very thick and brown, and of silky hairs, rather
few in comparison with the first and entirely black except on the muzzle and neck,
whaere they bave an apical ring of whitish or brown. The nose (“mufle”) is flesh
color and the eves are clear chestnut. It has a length of eighteen inches from the end
of the nose to the base of the tail, which has a length of twelve inches.

The Vansire is then sufficiently provided with characters of more than specific
huu to diﬂ.mguﬂx it from the Ichneumons. It consequently presents the type of a
new group in this family, so natural and already so rich, and which was so small
when, under the name Viverra, it conrprised all those carnivores whose relationships
were not determined. We would give to this group the name Atylace, Atilar, in
consideration of the entire absence of an anal pouch.



168 Bulletin American Museum of Natural History [Vol. XLVII

From the above translation of F. Cuvier’s account of his Vansire
the following points may be noted:

(1) Cuvier believed that his Vansire was unquestionably the same
species as the Vansire deseribed and figured by Buffon and Daubenton,
which he supposed he was redescribing and refiguring.

(2) In all probability his specimen, the type of his Vansire, was a
menagerie specimen still in the flesh.

(3) No information was given as to its ‘“patrie” or probable
geographie origin.

(4) The external characters given are insufficient for its specific
identification.

(5) It must have been a rather small specimen' (he says it was a
male). if, as subsequent authors have supposed, it be referable to the
Marsh Mongoose of South Africa.

(6) His statement about the absence of the anal pouch (*‘toute ab-
sence de poche & Panus”’), is evidently due to oversight, as this character
is developed in the entire group and especially so in the Marsh Mongoose
(see footnote, p. 169).

(7) No reference whatever is made to the dentition of the type
specimen; it is possible to infer, from his allusion to Daubenton’s
statement to the effect that the Vansire had fewer cheek-teeth than are
found in the Ichneumons, that his Vansire also had fewer.

(S) He cites Geoffroy to the effect that the skull of the Vansire is
broader than that of Ichneumons, and that the orbit is not a complete
ring of bone as in Ichneumons. This statement does not apparently
have any necessary relation to the type specimen of his Vansire, the skull
of which he gives no intimation of having examined.

(9) Digits free, or unconnécted by a membrane, a character of the
Marsh Mongoose group, and the only one which renders it certain that
Cuvier’s Vansire is referable to that group.?

(10) No other characters are indicated (the size and coloration not
being diagnostic) by which Cuvier’'s Vansire can be identified, and
the species is therefore specifically indeterminable from the original
description.

Head and body *dix-huit pouces,’ tail *douze pouces,’ or approximately 457 mm. and 305 mm.,
making a total length of 762 mm., or a little more than one-half that of an adult Marsh Mongoose.
Selater (1900, ' The Fauna of South Africa,” Mamm. I, p. 64) gives for head and body (mounted speci-
men) 24 inches, tail 13 inches, or 610 mm. and 330 mn. respectively, and therefore a total length of 940

mm. .

*Pocock (1916, Proc. Zodl. Soc. London, p. 363) says: " The absence of the interdigital webs in this
[_.\hnh] Mongoose constitute, in my opinion, a valid reason for resuscitating the genus Atilar (text-fig.
5, C, D).”" Pocock consistently recognized Atilar as a full genus throughout his important paper here
cited on the external characters of the mongooses.
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':(:Ll) It is to be further noted that the original account contains no
1) specific name for the Vansire, although the group name Atilazx
] on it.

The Genus Atilax I. Cuvier

m'mue Atilax, as explained above, was proposed by F. Cuvier

B, at the end of the description of his Vansire, which is the only
he referred to it, and which is therefore the genotype. The
ription of the Vansire includes only two tangible characters, (1)
‘unconnected by a membrane, and (2) absence of the anal glands
all other species of Mongoose. Thelatter, however, proves to be
it foundation,! so that the unwebbed condition of the toes is the
¢ character furnished by the original description. This, however, is a
itive character of high importance, and serves to identify beyond
the group to which the name Atilax belongs. Three years later,
er, the author formally introduced the genus Atidar into his
of classification, in his article ‘Zoologie = Mammalogie’ (1829,
Bl Nat.,” LIX, pp. 357-519) as Genus 21 of his Order I1II, “Les
es ! (loc cit., p. 456), separating it from “Les Mangoustes”
tes Illiger) by ¥ Les Genettes’’ (Genetta G. Cuvier). His diagnosis
s all the essential characters of the group, plus the original error
the absence of the anal glands, as follows:

21.* GexRE
Les Atilax; Atilaz, Fréd. Cuv.

Ces animaux, qui ont toujours été réunis aux mangoustes, ont pour caractéres
m molaires de moins que ces derniers aux deux michoires; des doigts
nt libres, la verge dirigée en avant, et enfin ils sont privés de toute poche

s sont en outre remarquables par la grande largeur de leur botte cérébrale ct la
bridveté de leur museau.

On n’en connolt encore qu'une espéce, qui est de 'ancien monde.

The valid characters of the group are (1) premolars §=4, instead of
$:1 as in Herpestes; (2) toes entirely free or unwebbed which is not the
case in any other closely allied genus; (3) the great breadth of the
braincase and the shortness of the rostrum.

. in & recent paper 'On the External Characters of the \loux«xm (Mungotide),*

Soe. London, ﬁ.w-ﬂ 4, Hp 1-10), says (loc. et , p. 368): sresence of a

(nl sac in i‘nﬂcooul beea ki nown; but. ita invariable occurrolwe m in the group
1 have found it without exception in all the specimens 1 have examined, even in

to Mnﬂ- in which its existence has n denied. Cuvier, for example, said that the
Atilaz ransire (St, 1lilaire & Cuvier, Hist, Nat Mamm. 1, pt

) is ;hhgu-t it. 1t happens, on the contrary, to be rather exceptionally well dev elop«l
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Atilax is still monotypic, has no definite geographic area of distribu-
tion, and the genotype is without a technical specific name. Yet this
Vansire became, through erroneous citation by later authors, “Atilax
vansire . Cuv., Mamm. livr. 54, 1826 cited in the literature for
three-fourths of a century without challenge, usually as a synonym of the
composite and techmically intangible “Mustela galera Erxleben.” It
has been stated,! however, that the author supplied no technieal name for
the species till it was entered in the general index to the ‘Histoire nat-
urelle des Manmmiféres,” issued on the completion of the work in 1842,
where it is said to appear as Atilaz vansire. 1find an earlier citation
of the name, however, by J. B. Fischer in his ‘Synop. Mamm.,” 1829,
p. 166, where he gives this reference: ““ Atilaxr Vansire Planch. du Diet.
des Sc. nat. fase. 517 which would imply a still earher date of publi-
cation, 1828 or earlier. But Fischer’s reference is not to the Vansire
of I. Cuvier but to the Vansire of Buffon. It is given under his Mustela
galera, the reference in full being “Atilar Vansire Planch. du Diect. des
Se. nat. fase. 51. Voang shira Madagase.” As, however, the name Atilax
vansire was not adopted by Fischer, it has no nomeneclatural status.?

Notwithstanding IF. Cuvier’s clear definition of Atillax in 1829, the
genus failed to receive further recognition till formally adopted by J. E.
Gray in 1864 (Proe. Zool. Soc. London, pp. 508 and 556-560) in his ‘A
Revision of the Genera and Species of Viverrine Animals (Viverride),’
under the emended form Athylax. References to it (as Athylax) during
the previous thirty years were merely incidental, and often display sur-
prising ignorance of its real characters and relationships.?

De Blainville, in his ‘Ostéographie des Mammiféres,” I1, Des
Viverras, Pl. v (1842), figured two skulls of Mangusta (= Herpestes),
one with the legend “ Mangusta paludinosa’ (= Herpestes paludinosus
G. Cuvier), the other with the legend “Mangusta (Athylax) galera.”’

1" Then follows the * Vansire* (Atilax ransire) of Geoffroy and F. Cuvier, which is undoubtedly the
Marsh-Mungoose, but though the figure and description date fromn 1826, the technical nanie was only
given to the animal on the appearance of the General Index in 1842." Thomas and Wroughton, 1908,
Proc. Zool. Soc, London, p. 167.

1 am unable to consult the plates of the * Dict. des Sei. Nat.,' for verification of the reference giv:
by Fischer, but Dr. T. 8. Palmer has kindly furnished me with the desired information regarding it. Ile
writes that the plate is unmarked, " but according to the Table in Introduction it is No. 40, to accompany
text iu Vol. 29 88231, ». 62. Cahier 51."° The article on page 62, Vol. 29, is by Desmarest and not by F.
Cuvier, and refers exrluxsi\'ol)’ to the Vansire of Buffon and not to the Vansire of Cuvier, which was not
published till 1826. Dr. Palmer adds: * Vansire is not a specifie nane in this volurne.**

*Thus, 1n 1839, L. Geoffroy St. Ililaire, in his notice of two new gencra of carnivorous mammals
(1539, Mag. de Zool.. Mamm.. p. 24 of text to Pls. xvi-x1x), in referring to “Cryptocropta [sic}
Bennett and Athylar ¥. Cuvier,” says: “Ces deux genres, en eflet, sont indiqués comme étant de
Madagasear, et ils sont incomplétement eonnus.”” This reference to Athylar shows that the vansire of
F. Cuvier was here confused with the vansire of Buffon.

In 1828, Desmarest, in Vol. LV1 of the ‘Dict. Sei. Nat.,' p. 487, thus defines vansire: ' Vansire.
(Mamm.). Nom spécifique d'une mangouste de Madagascar et de I'lsle-de-France. (Desm.).”" The
vansire of F. Cuvier is the later described mangouste “° grande des marais du Cap. (/1. paludinoeus)’" of
G. Cuvier (1529), while the vansire described and figured by Buffon and Daubenton is the banded mon=
goose, the Crossarchus faseiatuz of current nomenclature. (See above, p. 155.)
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ter i1s mentioned in the accompanying text (p. 49) as “Un trés-
ndividu du M. galera, type du genre Athylax,” and subsequent
| .Ihﬂ! accepted the statement as authoritative. I came to the
on that the two skulls figured by De Blainville were not con-

as referable to the Marsh Mongoose. Further research,
, made it clear that the type specimen of Cuvier’s Vansire prob-
s not full grown, and that its skull could not have been the skull
ocd by De Blainville as “type du genre Athylaxr’— a very old, heavily
S I' skull that had apparently lost the molars of both jaws through
A a first premolar was present in both jaws, giving a premolar
ula of {4, and consequently 40 teeth instead of 36. The general
f the skull is different from that of the figure of the skull of
sta paludinosa on the same plate. It seemed to me certain that
kull figured as that of the type of ““ Athylar” must have been a very
1l of some species of Ichneumia, and that therefore Atilaxr was
istrued as a synonym of that genus. A subsequent study of the
ion of Cuvier’s Vansire at once showed that an animal of the
: specimen described could not have had a skull of the magni-
f one figured by De Blainville.
hile the description of the Vansire contains nothing by which the
can be identified specifically, and while the main character of Atilax
th, enough can be gathered from the description as a whole to
vince one that the type speciinen, and consequently Atilax, would
‘its reference to the Marsh Mongoose group. The author’s
mal diagnosis of Atilax renders it certain that it can be referred

several forms of Atilax (whether species or merely subspecies)
:.5 n essentials with G. Cuvier’s Herpestes paludinosus (1829), the
et formn to receive a technical specific designation, and this may be
the genotype, since various writers have identified the Cuvierian
with this speecies; or, more techuically expressed: Atilar F.
ier, genotype (by monotypy), Vansire F. Cuvier = [ erpestes paludino-
Q. Cuvier. The dental formula and the unwebbed feet, aside from
‘external and cranial characters, seem sufficiently to separate it from
(as represented by the type form). In its general character
I of Atilax resembles that of Ichnewmia, from which it differs

Proe. Zobl, Soc. London, p. 557) says, under his .uh;la: vansire: *" The skull of the
d m‘ Cuvier is engraved in I';e Blainv. Ostéogr. t. 5. He further says: ' According to
s e, the skull is more salid and stronger than that of A. paludinosus.”



Fig. 41. Herpestes ichneumon parvidens. Skull of adult male (No. 51580). A
lateral view; B, palatal view; C, dorsal view. Natural size. 1
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i its dental formula and in the naked instead of furred palmar
ar surfaces of its unwebbed feet.

Herrestes lliger
Yme'l, 1811, ‘Prodr. Syst. Mamm. et Avium,’ p. 135, here spelled

ted in list of errata (p. 302) to Herpestes. Type, by subsequent
derson, 1878), Viverra ichneumon Linnacus.

Herpestes ichneumon parvidens (Lonnberg)

Text Figures 41, 42, 44A

. ichnewmon parvidens LONNBERG, 1908, Arkiv . Zool., IV, No. 16,
I. Type locality, Mukimbungu, Belgian Congo.

A single specimen, an old male, collected at Niangara, Bc]gmn
go, Novemnber 29, 1910, is provisionally referred to this form.

. Herpestes ichneumon parvidens. Adult male (No. 51590). A, lateral
mandible; B, crown view of left lower dentition. Natural size.

tors’ measurements: Total length, 990 mm.; head and body,
vertebra, 435; hind foot, 100.
eondylobasal length, 97.0; zygomatic breadth, 49.0; least
breadth, 15.3; postorbital breadth, 15.2; breadth across
bullee, 36.6; length of auditory bulle, 19.5; greatest breadth of
ory bulle, 11.8; depth from plane of basisphenoid, 10.5; palatal
‘at base of ineisors, 9.7; palatal breadth at base of canines, 16.7;
th at outer base of p!, 20.0; least breadth of palatal tube,
th of palatal tube, 17.2; front of canine to posterior border of
; upper premolar-molar series (p'-mn?), 20.7; oblique length of
), transverse breadth at front border, 6.2; mandible (symplrysis
of angular process, 67.4; height at condyle, 20.0; height at
d, 13.2; lower toothrow, 39.5; premolar-molar series, 32.5. The
tht o'f an old male, mt.h t.he sutures closed, the orbit closed,
sagi and lambdoid crests strongly developed.
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This specimen is provisionally referred as above. Compared with
an old female from Medje the pelage and coloration are similar in both,
but the skull of the Niangara specimen (Figs. 41 and 42) is narrower and
slenderer throughout, being less robust, with correspondingly weaker
dentition, the palatal tube about one-fourth narrower, while the bulle
are more inflated, being about one-third larger than in the Medje speci-

men, referred provisionally below to Herpestes ichneumon funestus
(Osgood).

Fig. 43. Herpestes ichneumon funestus (No. 51591). A, palmar surface of left
fore foot; B, plautar surface of left hind foot. Natural size.

Herpestes ichneumon funestus (Osgood)
Plates XXII; XXI1I, Figure 1; and Text Figure 43
Mungos ichneumon funestus Oscoop, 1910, Field Mus. Nat. Hist., Zool. Ser.
X, No. 3, April 7, p. 17. Type locality, Naivasha, British East Africa.
Represented by 7 specimens (5 of which are immature), collected
as follows:
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dje, 2 (1 & adult, native skin without skull, 1 @ juvenile),
arch 9, 1912; January 14, 1913.

M 1 (9 juvenile), October 25, 1913.
Medje, 3 (1 & subadult, 1 ? adult, 1 @ juvenile), January 11, 21,
:huﬂs 1914.
ville, 1 (& juvenile), August 27, 1909.

ctors’ measurements of an old female (No. 51588) from Medje:
m 960 mm.; head and body, 510; tail vertebree, 450; hind

(same specimen), condylobasal length, 97.2; zygomatic
h, 47.6; postorbital breadth, 16.1; length of palatal tube, 14.3;
st breadth of palatal tube, 18.6; palatal breadth at base of incisors,
tal breadth at outer base of p*, 10.5; oblique length of p*, 10.2,

of p* at front border, 6.1.
. e specitnens represent two phases of coloration, a dark and a
; both are represented by adult and half-grown specimens (Pls. XXI1
(111, fig. 1), taken at Medje. The two specimens from Faradje
very light colored, much lighter even than the light one from
It is quite probable that a larger amount of material would
1“ two forms are represented in the present series, a light one in
. veldt region, a dark one in the rain forest. For the present the
« as a whole is provisionally referred as above, as all of the 7 speci-
cept 2 are immature, with only the milk dentition, and the skull

ﬁ the adults is lacking.

GaLEreLLA Gray
a Gray, 1864, Proc. Zodl, Soc. London, p. 564. Type, by menotypy,
~ochraceus Gray.
It seems surprising that in spite of well-marked morphological differ-
nees the Herpestes sanguineus-melanurus-ochraceus groups and their
ear allies have so long failed of due recognition, and have been almost
) sally referred to Herpestes (=Mongos of recent authors), not-
tanding their many divergences from that group (genotype, fHer-
es ichneumon). The inconsistency of the inclusion of Galerella in
has recently been noted by Pocock (1916, Proe. Zodl. Soc.
n, I, p. 350, footnote), but he failed to give Galerella generic rank,
although he mentioned some of its distinctive features, and its resem-
ance in certain characters to Cynictis. In his later paper' Galerella

WB‘ of the Mongooses (Mungotide),’ 1919, Ann. Mag. Nat. Hist., (9) 111, June,
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is not mentioned, but in a footnote under Mungos (p. 523) he says: ‘I
suspect this genus will prove to be divisible into three or more genera
when better known.”

In 1907, R. C. Wroughton, iu his paper ‘On the African Mungooses
usually referred to the Herpestes gracilis Group’ (Aun. Mag. Nat. Hist.,
(7) XX, pp. 110-121) gave ‘“a list of the names already given to members
of this section,” twenty-three in number. In his revision of the group
eleven of these were relegated to synonymy, leaving twelve which
he considered entitled to recognition, to which he added four forms
as new subspecies, making sixteen forms. During the period 1908-
1916, or in the nine years following the publication of Wroughton’s
review of the group, ten uew forms were added (some as full species,
others as subspecies), increasing the total number of forms to twenty-
six. It is still, however, a compact group, all the forms being narrowly
restricted to a common standard as regards size, details of structure,
character of pelage and pattern of coloration. The geographic range of
this, the Galerella, group extends from Abyssinia, Somaliland and south-
ern Sudan southward over eastern and central Africa to the Cape region,
and thence northward in western Africa to Nigeria and the Gold Coast.!

In general features Herpestes and Galerella are about as diverse as
two genera can well be aund be referable to the same subfamily. Com-
pared with mongooses of the H. ichnewmon type (Pl. XXIII, fig. 1), the
species of Galerella (Pl. XXIII, figs. 2-4) are diminutive in size, slender
in structure, with short, fine, close-lying pelage, a uarrow tail, only
slightly broader proximally than toward the tip; the premolars are
4=4, and the number of teeth 38, as against premolars 44 and 40
teeth iu [erpestes. There are also other important cranial differ-
ences, particularly in the form of the auditory bullee. In typical species
of Herpestes the general size is near the maximum of the Herpestini?;
the overhair is long, coarse and harsh; the tail is very thick, full proxi-
mally and tapering to a thin point. In Galerella the limbs are short and
the feet small and comparatively weak, the pollex and hallux greatly
reduced, the nails short and weak, the soles furred for nearly the proxi-
mal half (Fig. 46), and the tail is narrow and distichous. In Herpestes
these conditions are reversed, the linbs being long and strong, the
soles entirely naked (Fig. 43). In Galerella (Fig. 45 A and B) the
auditory bullee have the chambers subequally developed, the posterior

1Does not oceur in the Western Forest Province.—H., L.

TThe linear measurements of /1. ichkneumon are nearly twice greater than in Galerella, and its mass
about five times larger. 1In this connection see the present author on size as a group character in the
American Sciuride (1915, Bull. Amer. Mus. Nat. Hist.,, XXXIV, pp. 160-166, Figs. 1-10).
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g but little larger than the anterior, while in Herpestes (Fig. 41 A and
anterior chamber is small and the posterior enormously expanded,
hese two genera presenting nearly the extreme phases of divergence of
among the mongooses. Yet no one appears to have hitherto
temerity to give Gray’s genus Galerella even subgeneric

T

There is a superficial resemblance in certain characters between
rella (Pl. XXIII, figs. 2-4) and Helogale (Pl. XXIV, fig. 1), but
the latter is far more herpestine than the former. The members of
both are of small size in comparison with the forms of Herpestes, Ich-
wmia, Atilax, Xenogale, and Bdeogale, but the general size is much
s in Helogale than in Galerella, and the tail is also relatively much
thicker, shorter and rounded at the base. Helogale has short but
limbs, broad feet, the toes all heavily developed and armed with
‘powerful elaws (Fig. 48), as well befits a burrowing type, which Helo-
e cs. The skull characters, however, are quite similar except
Me (Fig. 47) has lost the first premolar in both jaws while
a (Fig. 45) retains the first upper premolar.
It has been customary since early days to consider the presence or
nce of the first premolar, in one or even in both jaws, as of no taxo-
icimportance, and when absent in adults to presume it may have
esent in the milk dentition. In my own experience I have almost
bly found that its presence or absence in nearly allied groups is
inied by other features of differentiation of more or less impor-
~ Also that when the first premolar is absent in the permanent denti-
h it is also absent in the preceding milk dentition. In the case of
s (auet.) the premolar formula has usually been given as 4=,
indication that there are normal departures therefrom, even
on Herpestes included Atilaz (premolars uniformly 3=3) and Galerella
rs uniformly 4=4). In the descriptions of the forms of these
ps there is rarely any reference to the number of premolars. For
, in the preparation of the present paper I have had occasion to
o] Ip the original descriptions of every species and subspecies of the
- a group, and have found no reference to the number of premolars.
1naterial I chanced to have at hand at the outset of this investiga-
represented only a single species (the type of the genus) of which I
ad nine skulls, only one of which had four lower premolars. Later I
further material, representing four additional species and sub-
Of thirty skulls now in hand twenty-eight have three lower
only, one has p, on both sides of the lower jaw, and one other has
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p: on the left side only, and it stands internal to the toothrow at the
antero-internal border of p,. This material represents one-fifth of the
forms currently recognized. There is therefore some significance in the
practically uniform absence of p, in the Galerella group.

As bearing on size as a character in Galerella the following statistics
are presented. The first series is a compilation of the measurements
of the type specimen as given in the original descriptions of the currently

Fig. 44. Rhinarium. A, Herpestes ichneumon parvidens (No. 51590); B,
Crossarchus alexandri (No. 51667); C, Galerella ochracea ochracea (No. 51108);
D, Helogale hirtula robusta (No. 51101); E, Mungos gothneh (No. 51112). Natural
size,

recognized species and subspecies. Then follow measurements of small
series of specimens of G. ochracea, G. sanguinea rendilis, G. s. orestes, and
G. s. ibex which have passed through my hands. Of these, the external
measurements were made by the collectors from specimens in the flesh;
the skull measurements were made by me. The measurements of Helo-
gale hirtula robusta and of Herpestes ichneumon are added for convenient
comparison with those of the Galerella forms.

Measurements of twenty-four species and subspecies of Galerella,
compiled from the original descriptions:

Head and Body Tail Vertebree Hind Foot (mostly s. u.) Skull (Condylobasal

Length)
308(250-350) 269(240-325) 56(46-64) 64(57-68)

These external measurements were in many cases (doubtless in the
majority) based on dry skins; in a few instances they are stated to have
been taken from specimens in the flesh. The wide range between ex-
tremes of the external measurements is largely due to this cause, and
to some extent discredits the averages. The extremes in the skull
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re much less and should be taken as a more nearly correct
1 of the range in size in the forms of Galerella, which on this
n to be small.

' s of Galerella ochracea, G. sanguinea rendilis, G. s. orestes,
8. ibew, Helogale hirtula robusta, and Herpestes ichneumon

External Measurements
No. of
Speci- | Head and Body Tail Vertebre Hind Foot (c. u.)
mens
: 270(245-290) | 245(228-270) | 55.4(50~ 57)
3 311(285-333) | 293(280-315) | 57.3(55— 60)
csle 5 335(312-340) | 291(277-300) | 65.0(62- 71)
P 4 335(320-330) | 318(303-326) | 62.0(58- 65)
gale hirtula robusta 7 265(248-286) | 175(160-220) | 57.0(52- 61)
tchnewmon group! 6 545(533-570) | 463(435-489) | 97.0(91-100)
Skull
No. of Condylobasal
Specimens
chracea 6 s (°56.6— 90.5)
dilis 4 64.0 ( 60.0- 67.5)
oresles 6 64.3 ( 62.0- 67.0)
. tbex 8 65.2 ( 64.0- 67.9)
. robusta 7 55.9 ( 53.4- 58.1)
ichneumon group 6 105.4 (100.0-110.0)

Galerella ochracea ochracea (Gray)

Plate XXII1, Figures 2—4; and Text Figures 44C—6
ochraceus Gray, 1848, Proc. Zool. Soc. London, p. 138. Type locality»
Rep nted by 9 specimens, 7 of which are adult and 2 nurslings,

1 as follows:

Niangara, 1 (5" adult), November 10, 1910.

Faradje, 8 (4 & adults, 2 ¢ adults, 2 nurslings), February 20, 28,
19, October 9, 1911; August 19, 1912; January 9, February 7,

The seven adult specimens (including one alcoholic and one skeleton)
to a general type of a mmut.ely grizzled pattern of coloration,

“they vary greatly individually in the resulting tone, ranging in
eral effect from isabella to tawny. The extremes are represented by
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Fig. 45. Galerella ochracea ochracea. Skull of adult male (No. 51108). A, lateral
view; B, palatal view; C, dorsal view; D, lateral view of left mandible; E, crown
view of left lower dentition. X ¥.
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pecimens from Faradje, both old males, one of which was taken
h 19, the other October 9. The March specimen is pale ochraceous
¥ ;Pﬂ.d with dusky, the hairs individually of the upperparts
ulated subapically with pale yellowish and black and tipped
le yellowish; the soft underfur is ochraceous slightly darkened at
‘extreme base. The ochraceous underfur shows strongly through the

ort, close-lying, fine, soft overhair, whose subapical black ring forms
ntrasting dusky surface grizzle. The head is slightly darker than

the light tips of the hairs are whitish, giving a grayish effect,

I r
lu 46. Galerella ochracea ochracea (No. 51108). A, palmar surface of left fore
oot; B, plantar surface of left hind foot. Natural size.

e tail above is like the back, with a broad, intensely black tip, preceded
a broad subapical zone of ochraceous only slightly grizzled with black.
under surface of the tail, from about the basal third to the black tip,
ep tawny ochraceous, increasing in intensity apically. The under-
are uniforin deep ochraceous from the throat posteriorly, and the
airs are without annulations. The October specimen is dusky above,
‘hairs individually with annulations of black and pale buff and minute
ritish tips. The underfur is less in quantity, pale brownish buff, darker
at the extreme base, and scarcely shows at the surface of the overhair.
he underparts are darker and duller and more dingy in tone. The tail
ws increased intensity of ochraceous subapically. These two phases
to be, at least in part, seasonal, as the October specimen has a
er and more worn pelage. This supposition is strengthened by the
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pelage condition and coloration of other specimens taken respectively
at corresponding dates.

The darkest specimen of all was taken at Niangara in November.
In this the head is conspicuously gray, particularly on the sides and
throat. The underfur of the upperparts is plumbeous for the basal
half, pale buffy apically, and is not visible through the overhair. The
tail subapically shows very little increase of fulvous, while the midline
of the tail below is scarcely different in color from its lateral borders.
The other specimens are variously intermediate between the above
described extremes.

The two nurslings, in soft woolly pelage, have the same color pattern
as the adults, and are practically indistinguishable in coloration, aside
from the different effect imparted by the softness of the juvenile pelage.

Measurements of Seven Adults of Galerella ochracea ochracea

External Measurements Skull
' .| 5l 3 ¢ o | S5 | Ble
Cat. No, |Sex | Locality | o | &> | .k = =% | E% Eoe
% |22 | 2% il S8 | 58 |®2d
£§ faa2 £ = g FE8 | B | £83
| - | = I = = = |0 = zE
| | | |
51106 o | Niangara | 480 | 245 | 235 { 50 25 57.7 | .0 178
51108 " | Faradje 40 | 285 | 255 | 57 27 59.2 | 80.% | 17.5
51100 | @ | & 405 | 255 | 240 | 54 24 | 56.6'| 27.6 | 17.2
51184 d | “ | 532 | 289 | 243 | 54 '22
SIMNQ - fud [l 560 | 290 | 270 | 54 |23 | 60.5| 30.1 [ 18.2
51107 Q 4 524 | 277 ) 247 | .64 22 58.7 4 210 IS
51176 Q | * | 507 | 279 | 228 | 56 21 57.4' 1,278 | A
Average 7 adults (56‘,29)} 520 | 274 | 246 | 64.4 | 23.4 | 568.5 | 28.83 | 17.7
Minimum 480 | 245 r 22§ || 50 21 56.6 | 27.05 17 i
Maximum {560 | 200 | 270 | 57 |27 | 60.5|80.518.2

The subjoined table of measurements indicates the range of varia-
tion in external measurements and in the principal measurements of the
skull. Those of the skull agree closely with the measurements given by
Pocock (1907, Ann. Mag. Nat. Hist., (7) XX, pp. 112, 113) for the
Herpestes ochraceus group; the external measurements, taken from speci-
mens in the flesh by the collectors, greatly exceed those given by Pocock
from dry skins.

The variation in coloration, usually present in series of specimens of
any of the forms of Galerella, leads one to suspect that when adequate
material of each of the score or more forms now recognized is brought
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eritical revision, many of them will be found to have no
|

The olar formula in eight of the nine skulls available for
wation is §=4; in the other skull, 124, there being a minute p,
1 sides in the lower jaw (Figs. 45 D, E).

HerocaLe Gray

Gray, 1861, Proc. Zodl. Soc. London, p. 308 (skull figured). Type, by
oy, Herpestes pahruluc Sundevall.

. Helogale hirtula robusta, new subspecies

! Plate XXIV, Figure 1; and Text Figures 44D, 47, 48

‘No. 51104, & adult, Faradje, Belgian Congo, March 9, 1911; Herbert
d James P. Chapin. American Museum Congo Expedition. Orig. No.

form of the Helogale hirtula group.

k brown above, finely grizzled with yellowish gray; head distinetly
back, the hairs minutely tipped with whitish; posterior half of back
fulvous, due to the broad apieal zone of the underfur showing more or
th the stiff overhair, the long hairs banded subapieally with one or two zones
l xtreme tips pale buff; tail above uniform with back; underparts nearly
sepia (varying in different specimens from bister to sayal brown), the
Liw ‘of the hairs lighter, on the throat tending to grayish; under surface of
sad median fulvous band, extending fromn the base for the proximal half
(in some specimens nearly to the tip, in others alinost obsolete); digits
re and hind feet black (varying in different specimens from brownish black

_,Li'

3 ' measurements of the type: Total length, 460 mm.; head and body,
vertebre, 209; hind foot, 59; ear, 23. (See subjoined table for measure-
dditional specimens.)
(type): Condylobasal length, 56.4; zygomatic breadth, 28.7; interorbital
.8; postorbital breadtl, 10.4; breadth of brainease, 25.6; length of nasals,
brow (p*m?), 15.2 (with canine, 19.6); length of p* (inner side), 5.5,
breadth, 3.6; transverse breadth of m!, 4.4; length of palate,
al breadth (at outer edge of junction of p* and m), 18.
«l by 10 specimens (S males, 2 females), taken as follows:

(old ), Deceniber 20, 1911,
adje, o, including 1 skeleton (5 & adults, 1 @ subadult), February 25-
5. 111,
, 1 {ald Q), April 20, 1913,
re enville, 1 (very old "), August 4, 1911,

] are adult except a female from Faradje, in which the dentition is
lly developed (upper canines just in sight and milk canines still
The Aba and Vankerckhovenville specimens are very old,

iith greatly worn teeth, and the largest of the series. As indicated in
1}
I



Fig. 47. Helogale hirtula robusta. Skull of adult male (No. 51101). A, lateral
view; B, palatal view; C, dorsal view; D, lateral view of left mandible; I, erown
view of left lower dentition. X ¥%.
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iption of the type, the series presents a considerable range
. variation in color, some being darker than others with
\ny fulvous suffusion of the underfur, while the fulvous suffusion
rong in others, forming a striking feature of the coloration. The

Prwer, completely intergrade, and are represented by speci-
n at the same locality at practically the same date.

_ 48, Helogale hirtula robusta (No. 51101). A, palmar surface of left fore foot;
itar surface of left hind foot. Natural size.

Helogale hirtula robusta is of course nearly allied (particularly the
us phase) to /. hirtula lutescens Thomas, from Lake Rudolph, and
(the dark phase) to H. hirtula ahlselli Lonnberg, from the Guaso
district. A compilation of the measurements of the seventeen
deseribed forms of Helogale indicates that robusta is the
of all thus far described, in both external and cranial measure-
dthough the type of H. hirtula powelli (skull length 54.5 mm.),
ian Somaliland, approaches the average of robusta (55.9, with a
nof 58.1). The subjoined table gives the range of the measure-
of the robusta series, in which, while all are adult, the smaller
ecimens have the teeth unworn but in the larger ones the teeth are
ly worn down to the roots.
is worthy of note that one of the Faradje specimens (No. 51090)
188 & supernumerary premolar, p' being fully developed on both sides,
ut py is absent in the lower jaw, as usual.
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Measurements of Nine Adults of Helogale hirtula robusta

External Measurements Skull
RK : ﬁﬁl ¢
- " | 8
Cat. No. ls“:.‘e"d Locality l Ef‘i _;%- ?‘::7 g 53? gz
E|&° |F3 |8 & g.g ce
3 I ! — o] - oot N
51090 ‘ d ad. [Faradje l —_— | — | — | — | — |53.4(28.0i15.5
51101 | & « | 420 | 248 [ 181 | 52 | 23 |53.5(28.7(13.6
51102 > ] | 483 | 286 | 197 | 55 | 23
51103 l & « “ 432 | 249 | 183 | 54 | 23 [53.8/28 2114.0
51104' R B 460 | 251 | 209 | 59 | 23 |56.3 (28 7|14.8
51105 o old {Vankerckhoven-
ville 422 | 262 | 160 | 56 | 23 |56.8| — |14.5
51118 | J “ |Aba 505 | 285 | 220 | 61 | 25 |57.8(31.5(14.5
51789 g o« |« — == —f —" =i e
51608, [ o Niangara 400 | 278 | 212 | 60 | 22
Average | 460 | 265 | 195 | 57 | 23 |55.9/29.6/14.6
Minimmum 422 | 248 | 160 | 52 | 22 |1 53.425.0]13.6
Maximum | 505 | 286 | 220 | 61 | 25 | 58.1/32.6{15.5

Muncos Geoffroy and Cuvier

Mungos Georrroy axp Cuvien, 1795, ‘Mag. Eucyelop.,’ IT, pp. 184, 187. Type,
by tautonymy, Virerra mungo Gmelin.

Mungos Gray, 1864, Proc. Zodl. Soc. London, p. 575. Type, by tautonymy,
Herpestes mungo Desmarest = Mungos fasciatus Gray. Not Mungos Ogilby, 1835.

Crossarchus (part), of most recent authors, not of I. Cuvier.

Ariela Gray, 1864, Proe. Zool. Soc. London, p. 565. “Type, by monotypy,
Herpestes tanionotus A. Smith.

Ariela Pocock, 1916, Proc. Zodl. Soe. London, p. 349; 1919, Ann. Mag. Nat.
Hist., (9) II1, p. 523.

Mungos® gothneh (Heuglin and Fitzinger)
Plate XXIV, Figures 2—4; and Text Figures 44E, 49-51

Herpestes gothneh HEUGLIN AND FirziNGer, 1866, Sitzungsb. Math. Naturw.
Cl. Ak. Wiss. Wien, LIV, 1, p. 560. Kordofan.

Crossarchus gothneh Tuomas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
p. 472. Poko (4 specimens).

Represented by 22 specimens, mostly immature, collected as
follows:

Niangara, 2 (adult, & and ?), November 30, December 16, 1910.

'Type. .
*The reasons for using Mungos in place of Crossarchus in the present connection are given in a
preceding article (pp. 157, 158).




:__, 49. Mungos gothneh. Skull of adult female (No. 51112). A, lateral view;
o et view; C, dorsal view. X ¥.
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Faradje, 19 (2 ¢ adult, 2 Q adult, 2 juvenile with fully developed
milk dentition, 2 juvenile with partly developed milk dentition, 11 nurs-
lings), February 11-24, March 4-18, May §, 1911; January 19, 1912,

Akenge, 1 (o adult, skin and skeleton), October 3, 1913.

Collectors’ measurements of 5 adults (2 ", 3 2): Total length,
519 mm. (490-553); head and body, 316 (305-333); tail vertebrs, 200
(173-228); hind foot, 68 (61-73); car, 23 (21-25).

Measurements of 6 adult skulls (3 &, 3 9): Condyloincisive length,
62.5 (61.4-64.3); zygomatic breadth, 35.2 (32.2-37.0); maxillary tooth-
row (p*m?), 16.8 (16.1-17.7).

Fig. 50. Mungos gothneh. Adult female (No. 51112). A, lateral view of left
mandible; B, crown view of left lower dentition. X %.

Only about one-third of the specimens are adult; fully one-half are
nurslings. The adults are all quite similar in coloration; the young
specimens resemble them in pattern but the tones are much duller and
the dorsal bands less sharply defined. Three of the immature specimens
are marked with white below; in two there is a small oval pateh on the
middle of the breast, in the other a short median streak on the belly,
suggesting near relationship to Mungos zebra of Abyssinia.

The present small series of adults seems to indicate that Mungos
gothneh (Pl. XXI1V, fig. 4) is much smaller than any of the more east-
ern members of the Mungos group, from Natal to the Red Sea, judg-
ing by the statistics of size I have been able to glean from published
descriptions. The South African and East African forms, north to
northern British East Africa, have an average condylobasal length of
skull of 73 mm. against 62.5 mm. for the present series from north-
eastern Belgian Congo (maxima, respectively, 75.5 and 64.3); and a
zygomatic breadth of 40 mm. against 35 mm. (maxima, respectively,
43 and 37), with corresponding differences in external measurements.
Abyssinian and Somaliland forms appear to be intermediate in size be-
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g. 51. Mungos gothneh (No. 51112). A, palmar surface of left fore foot; B,
irface of left hind foot. Natural size.

East African and Northeast Congo specimens, the latter here
onally referred to Heuglin and Fitzinger’s Herpestes gothneh.

h Crossarcrus F. Cuvier

Mdnu F. Cuvier, 1825, ‘Hist. Nat. Mamm.,’ V, livr. 47, February. Type,
otypy, Crossarchus obscurus F. Cuvier.

Crossarchus alexandri Thomas and Wroughton
Plate XXV; and Text Figures 44B, 52-54
sarchus alexandri THoMAs AXD WRouGHTON, 1907, Ann. Mag. Nat. Hist.,
May, p. 373. Type locality, Banzyville, Ubangi, Belgian Congo. Five

alexandri Tromas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
'2. Mawambi (2), Moera (1), Poko (1 specimen).

Represented by 66 specimens (48 adult, 18 immature), collected as

Poko, 1 (&), August 23, 1910.

~ Akenge, 17 (2 6", 5 9, 4 subadults, 6 nurslings), September 16,

ber 1-30, 1913.

~ Niapu, 44 (19 &, 25 9, all adult but 6), November 14-27, December
, 1913; January 3, 15, 1914.

- Medje, 1 (9 adult), July 15, 1910.

~ Gamangui, 3 (& all adult), February 8, 16, 22, 1910.



Fig. 52. Crossarchus alexandri. Skull of adult male (No. 51696). A, lateral
view; B, palatal view; C, dorsal view. X¥%.
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'imy'-gight specimens of this series of sixty-six are fully adult (Pl.
). Of the eighteen more or less immature four are subadult (perma-
dentition fully developed but unworn, but skull and general size of
pal show immaturity); in three others all the permanent teeth are pre-
but the canines are only about one-half to two-thirds grown; in five
ire milk dentition only is present, none of the permanent teeth being
sight; while in two others, in addition to the milk teeth, the first,
- both first and second molars are in sight; thése last are nurslings, in
~ hich the incisors are only half-way up and the points only of the larger
d of the cheek-teeth are visible in the cleaned skull, but probably
“had not pierced the gum.

Fig. 53. Crossarchus alexandri. Adult male (No. 51696). A, lateral view of
left mandible; B, crown view of left lower dentition. X %.

No. 51095, a male, is the only specimen in which the first phase of
the natal pelage is shown. In this the incisors are about half up and the
canines and highest cusps of the cheek-teeth are breaking the alveoli.
This is the youngest specimen of the series, and the entire upperparts,
from the shoulders posteriorly, including the outer border of the ventral
area and the proximal half of the tail, are thinly veiled by long silvery
white hairs, through which the short brown underfur is more or less
visible; the underparts, from the throat posteriorly, are dark brown with
a faint reddish tone; the edge of the lips from below the eyes posteriorly,
and the chin and fore part of the throat, are yellowish white, as in adults;
the top of the head is faintly grayish. The occipito-nuchal crest, so
eonspicuous a feature in most adults, is already prominent, forming a
tuft of lengthened hairs, those of the nape directed forward, and those
of the erown inward.

No. 51099, a young male with the entire milk dentition well devel-
oped but with no permanent teeth in sight, is still in the brown woolly
first coat, but the pelage, especially of the upperparts, has greatly in-
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creased in length from the earlier stage, and the veil of white hairs
has disappeared. The underfur is yellowish gray basally, and annulated
subapically with black and tipped with yellowish. The face-and-head
pattern remains unchanged. This stage is represented by a series of five
specimens, all approximately of the same age.

Fig. 54. Crossarchus alexandri (No. 51667). A, palmar surface of left fore foot;
B, plantar surface of left hind foot. Natural size.

In the next stage represented, consisting of eight specimens, the
natal woolly coat has been replaced by the mature pelage of adults,
although some of the series are less than half-grown. No. 51660 has still
the entire milk dentition, with no permanent teeth in sight, but the pelage
differs in no way in texture or coloration from that of adults. The top
of the head is marked by a whirl of lengthened brown hair, which passes
into a conspicuous, erect nuchal crest extending to the shoulders, the
hairs of which are about 50 mm. in length, or twice the length of the
adjoining neck hairs on either side. They only about equal, however, the
length of the pelage of the dorsal area, the coarseness and length of which
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of Thirty Adult Specimens of Crossarchus alexandri

Collectors’ Measurements Skull

[ 1S ] S = %‘5 ,

ol band A A A NRE R AT
~ s - E ! DS >3 °'=§

e8| 2 | & |& {O & |90

& | Niapu | 666 | 376 1 290 | 83 | 25 | — | — | —
& “« 672 | 387 | 285 | 85 | 27 | 81.6 | 40.8 | 21.0
& “« 705 | 410 [ 205 | 89 | 26 | 83.4 | 43.4 | 21.8
) “« 675 | 408 | 267 [ 82|27 | — | — | —
=5 “ 715 | 415 | 800 |90 | 27 | — | —— | 20.8
S 3 660 | 390 | 270 [ 82 | — | 81.0 | 38.4 | 20.8
J O 2 410 | 200 | 86 | 25 | 82.6 | 42.6 | 21.6
prs “ 680 | 415 | 265 | S5 | 26 | 81.6 | 41.0 | 20.5
e i 656 | 399 | 287 | 87 [ 28 [ S4.9 | 41.8 | 21.2
s o 755 | 437 | 318 | 86 | 26 [ 81.2 | 41.0 | 21.4
g o 690 | 410 [ 280 | 85 | 24 | 83.6 | 40.7 | 21.8
F i« 690 | 425 | 265 | 80 | 25 | 83.3 | 40.5 | 20.8
e “ 690 | 430 | 260 | 87 | 25 | 80.1 | 41.5 | 20.8
J “ 663 | 420 | 243 [ 91 | 25 | 85.1 | 38.2 | 22.1
145 695 | 409 | 280 ( 85 | 26 | 82.6 | 40.9 | 21.2
" 660 | 376 | 243 | 80 | 24 | 80.1 | 38.2 | 20.5
* 755 | 437 | 318 | 91 | 28 | 85.1 | 43.4 | 22.1
¢ | Niapu | 7 412 1203 |87 | — | — | — | —
Q i 72 7 | 285 | 85 | 27 | 81.6 | 40.8 | 21.0
Q “ 690 | 423 | 267 | 89 | 27 | 83.4 | 42.2 | 21.7
Q “ 695 [ 395 | 300 | 85| 27 | — —_—
Q 5 725 | 415 | 310 | 90 | 27 | 86.8 | 41.8 | 21.8
Q “ |660)|390|270|82|—|81.0]38.4]20.8
Q ¢ 630 | 395 | 285 | 85 | 25 | 78.9 | 89.7 | 20.6
Q . 645 | 375 | 270 | 86 | 26 | 81.5 | 38.6 | 21.8
e - 705 | 420 | 285 (88 |27 | — | — | —
Q “ — |} — |~} —|—|[83.4]|39.0}21.8
Q - 685 | 390 | 205 | 85 | 27 | 83.0 | 40.7 | 21.6
Q | ;) 410 | 295 | 85 | 28 | 82.9 | 40.6 | 21.4
Q ¢ 675 | 380 | 205 | 84 | 27 | 79.8 { 38.0 | 20.5
Q " 7 415 | 285 | 87 | 30 | 81.8 | 40.5 | 21.8
Q - 680 | 435 | 245 | S5 | 26 | 82.3 | 41.0 | 20.0
Q v 680 | 400 | 280 | 84 | 26 —
16 ¢ 687 | 403 | 284 | 86 | 27 | 82.7 [ 40.83 [ 21.2
. 645 | 375 | 245 | 82 | 25 | 78.9 | 88.0 | 20.0
] 725 | 435 | 310 | 90 | 30 | 86.8 | 42.2 | 21.8
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are striking features of the species. This crest, Mr. Lang informs me, is a
conspicuous feature of the animnal in life.

Messrs. Thomas and Wroughton, in their description of this fine
species, refer to the variability of the animal, “both in colour and in the
condition of its pelage, though this latter may be a question of season.”
They cite a young example which is “absolutely without the long hairs
characteristic of two of the Alexander-Gosling specimens, while a third
is in an intermediate condition.”” Thus three of the five specimens
examined by these authors were in abnormal pelage. In the present
series of nearly sixty specimens old enough to be in adult pelage only
one is in abnormal pelage, in which the animal is clad only in its coat of
underfur, as in the young specimen cited by Thomas and Wroughton.
The adults are exceptionally uniform in coloration and in condition of
pelage. A few specimens differ from the average in darker coloration, in
consequence of the extreme shortness of the light hair-tips above and
their almost entire absence on the midline below. They are fully con-
nected by intermediates with the average condition. The darker general
tone thus imparted is a purely individual feature, unconnected with
season. Nearly all were taken during the months of October, November,
and December.

The preceding table of measurements of exclusively fully adult
specimens indicates the range of variation to be expected in a large
series from a single loeality.

Icaneumia 1. Geoffroy

Lasiopus 1. GEorrroy, 1835, in Gervais, ‘Résumé des legons de Mammalogie,
professées au Museumn de Paris, 'année 1835," I, p. 37. Type, by monotypy, Herpestes
albicaudus G. Cuvier. Preoccupied by Lasiopus Dejean (1833) in Coleoptera.

Ichneumia 1. GEoFFroY, 1837, Ann. Sei. Nat., Paris, (2) VIII, October, p. 251;
1839, Mag. de Zool., pp. 3and 13 of text to Pls. x1-xvi. New name to replace Lasio-
pus, preoecupied. 3

Similar in size, eharacter of pelage, and most cranial characters to typieal forms
of Herpestes, and with the same dental formula (teeth 40), but soles of feet furred
instead of bare, frontal region of skull more elevated and expanded, the dentition
much heavier, especially p* and the molars of both jaws.

Ichneumia leucura ibeana (Thomas)
Plate XXVI; and Text Figures 55-57

Herpestes albicaudus ibeanus Tuomas, 1904, Ann. Mag. Nat. Hist., (7) XIII,
June, p. 409. Type locality, Athi-ya-Maui, Mombasa-Uganda Railway, British
East Africa.
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. 2 Mungos albicauda Tromas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December,
. 3 Poko (1 specimen).
aﬂncauda theana HoLLISTER, 1918, U. S. Nat. Mus. Bull. 99, pt. 1,

I.Bqn‘eae.-nt.ed by 8 specimens (5 adult, 3 immature), collected as

M}Q, 5 (2 skins with skulls, 3 skins without skulls, all adult),
15, December 31, 1911; I‘ebruaxj 17, 1913.

Nim.gara 3¢ subadult 1 nursling), April 19, June 5, 1913.
Collectors’ measurements of 3 adult males from Faradje:

Total Head and Tail
Cat. No. Length Body Vertebr  Hind Foot Ear
51504 960 560 400 120 40
51505 990 580 410 120 43
51596 1080 620 460 130 40

~ Only two of the skulls of these specimens are available for measure-

ment—Nos. 51594 and 51595. No. 51594 is very old, with the teeth

worn, the orbits closed, and the cranial sutures wholly obliterated;

No. 51595 (Figs. 55 and 56) the teeth are unworn, the orbits not fully
m and all the cranial sutures open except the median frontal and
b-huL Greatest length (No. 51594) 111.2, (No. 51595) 106.0; condylo-
basal length, 110.8, 107.8; palatal length, 62.0, 63.0; zygomatic breadth,
57.5, 55.5; breadth at p4, 36.5, 33.0; least interorbital breadth, 21.3,
20.0; postorbital constriction, 22.2, 21.0; breadth of braincase, 36.3,
33.9; upper cheek-teeth (c-m?), 43.3, 39.0; p'-m?, 35.2, 32.5; length of

p*, 10.0, 9.6; greatest transverse breadth of p4, 7.0, 6.8; m!, 5.8X9.0,

BOC8S; m?, 4.3X7.6, 4.3X7.3.

Although the five Faradje specimens are all adult and the three from
Niangara are all immature, they seem unquestionably referable to the
same form, although not satisfactorily comparable, owing to difference
in age. The five Faradje specimens vary greatly individually in the
amount of white in the tail. In one the apiecal half is white; in another
only the apical third is white; in a third the tail is merely grizzled with
white; in the other two the tail is superficially blackish, the hairs
having only narrow subapical and subbasal zones of white, not evident
at the surface except ventrally. The two semi-adult Niangara speci-

- mens have the apical half of the tail elear white (P1. XXVI, fig. 1).

One of the Niangara specimens is a nursling (probably about two
or three weeks old) in first pelage. The ventral surface is thinly clothed
and dark brown; the rest of the body, the limbs (except the toes), and
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Fig. 55. Ichneumia leucura ibeana. Skull of adult male (No. 51595). A, lateral ~
view; B, palatal view; C, dorsal view. Natural size.
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i

ail (except the tip) are pale buff, the hairs dusky at base, the dusky
on showing at the surface on the middle of the back, thus giving in
a dingy effect; the nose is blackish, passing into dark brown on
shead and sides of the head; the toes and tip of the tail are also

skulls of the specimens from Faradje agree in all essential
itha series of four skulls from the Athidistrict, British East Africa.
coloration both the Faradje and Niangara specimens are

I
Fig. 56. Ichneumia leucura ibeana. Adult male (No. 51595). A, lateral view of
~ left mandible; B, crown view of left lower dentition. Natural size.

‘much darker than the series of Herpestes albicaudus ibeanus Thomas, to

- which subspecies they are referred with much reservation, as not only

‘are they much darker but the geographieal conditions of the two regions

to their probable subspeeific differentiation. As, however, the

loeality of 1. Geoffroy’s Ichneumon albescens is Sennar, the Faradje

{ may be referable to albescens, a point indeterminable without Sen-
nar specimens for eomparison.

Geoffroy’s 1. albescens has usually been synonymized with the
Abyssinian leucurus of Ehrenberg, and the latter with albicaudus of G.
Cuvier from Senegal. As it does not appear to me probable, on geo-

raphie as well as on other grounds, that leucurus and albicaudus can be
speeifically identical, I prefer to employ leucurus for the castern group.
It may be noted that, with few exceptions, it has been customary hereto-
fore to refer all forms of Ichneumia, from Cape Colony to Abyssinia,
Sudan, northern Angola and Senegal, to Cuvier’s albicaudus.

Xexooare J. A. Allen
Xenogale J. A. ArLLEN, 1919, Journ. Mammalogy, I, No. 1, November 28, p. 20.
‘Type, by original designation, Xenogale microdon.
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Toes 5-5; soles and palms furred; dental formula, relative size and general
structure of the teeth as in Herpestes (s.5.); skull relatively short and broad, post-
palatal region especially so; postorbital constriction deep and close behind the post-
orbital processes; braincase short, proportioned about as in Ichneumia, very different
in form from the braincase of Herpestes; tail short and thick, as in Ichneumia and
Atilaz, in contrast with the long slender tail of Herpestes, in which the heavily haired
portion is restricted to the basal third.

Fig. 57. Ichneumia leucura ibeana (No. 51595). A, palmar surface of left fore
foot; B, plantar surface of left hind foot; C, rhinarium. Natural size.

Xenogale presents a singular combination of characters. Iixternally
it strongly resembles Atilax, particularly in the texture and coloration of
the pelage, and in the field was mistaken for Atilax macrodon, but in
cranial characters and in dentition the two forms present little similarity.
It resembles Ichneumia in external form, in its long heavy overhair,
and in having the palms and soles furred, thus differing in this latter
respect from both Herpestes and Atilaz. 1t has the light and rather weak
dentition of Herpestes, but the skull is relatively much shorter, broader
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__ aviel t}_la.n in the latter, with the postpalatal region corre-
ly shorter and wider (Figs. 41, 58). The short, thick tail
trasts strongly with the attenuate tail of Herpestes.

Xenogale microdon J. A. Allen
Plate XXVII; and Text Figures 58-60, 61A-B
microdon J. A. ALLEN, 1919, Journ. Mammalogy, I, No. 1, Novem be

- Type, No. 51625, & adult, Niapu, Belgian Congo, December 4, 1913; Herbert
ﬂhns P. Chapin, American Museum Congo Expedition. Orig. No. 2194.
I-toothed form with a general external resemblance to the Atilaz group.
v s of body with the overhair black broadly annulated with rufous,
—.uhd effect of deep black and ochraceous orange; the individual hairs are
base passing into black, the outer half blaek ringed and tipped with ochraceous
black; underfur pale buff, darker at extreme base; tail like the back at
ing lighter apically without distinctive change (either to black or w hite)
hairs individually buff at base, broadly ringed with black near the middle
ically ringed with whitish; limbs uniformn brownish black to intense black
individuals); head distinetly lighter than body, the hairs short and

¢ tipped with whitish, giving a grizzled, grayish effect; ventral area
ar to the back but more suffused with rufous which prevails over the black;
ck from the axillar line to lower part of the throat blackish, the hairs conspicu-
tipped with whitish, giving a grizzled effect; chin, sides of head and top of
e with a brownish tone, the hairs extremely short; palms and soles! as in Ichneumia.
Collectors’ mncasurements of type: Total length, 895 mm.; head and body, 510;

bree, 385; hind foot, 105; ear, 36.
Skull of type, greatest length, 107.0; condylobasal length, 105.0; basal length,
zygomatic breadth, 59.0; postorbital constriction, 18.9; width of braincase,
‘mastoid breadth, 41.0; across p-p*, 34.5; palatal length, 60.0; upper toothrow
, 38.2; length of p* outside, 10.7.
[he type is an old male with strongly developed sagittal and lambdoidal crests
worn teeth (Figs. 58 and 59).  The tail appears to have been slightly
' at the tip in life, and thus the total length and tail length given above are
the normal.
species is represented by 16 specimens (9 adults, 7 nurslings), collected in
. Forest region, as follows:
h 4 (all &, 3 adult, 1 subadult), October 14, 22, 1913.
4 (1 &, 3 9, all adult), November 10, December 4, 1913; January 17,

- g

~ Medje, 6 (1 9 adult, 5 nurslings), March 10, October 5, 1910,
Avakubi, 2 (nurslings), November 27, 1909.

hm description (lsc. eit., p. 27, third line from bottom of the technical deseription),
re as h lobum ng )d read " palma and soles as in Jchneumia.”



Fig. 58. Xenogale microdon. Type skull, adult male (No. 51625). A, lateral
view; B, palatal view; C, dorsal view. Natural size.
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‘seven nurslings (two from Avakubi, a locality otherwise un-
d in this series, and five from Medje, represented also by an
e) differ markedly in coloration from the Niangara Iehneumia
g, being very much darker throughout.  They are also all several

der, with the soft juvenile pelage considerably more developed.
due allowance for the difference in age and the consequent
hﬂn of the pelage, the present series obviously represents a
arker form, the pelage being everywhere dull drab-brown with
e tips of the hairs light buffy, scantily veiling and lightening
ly the general dark tone. The front of the head to somewhat
to the eyes is blackish, as are the feet except for a few light-

*.,a. Xenogale microdon. Type, adult male (No. 51625). A, lateral view of
ble; B, crown view of left lower dentition. Natural size.

upperparts lies smoothly and is all directed backward, being thus
y normal in position. In another the hair posterior to the shoulders
‘normal in position except for a conspicuous hair-whirl at the left
The other has the hair of the whole dorsal area abnormally dis-
ed from the head posteriorly. Anteriorly is a semicircular whirl,
ex posteriorly, extending from the base of the right ear to the base
he left ear, the hairs forming a crest, those of the right side of the
and across the front of the shoulders being reversed, or directed
ird and to the left over a broad area. From this broad transverse
or erest, a median spinal crest extends down the back to the hips
d then turns sharply to the left and ends at the base of the tail. There
third and very large transverse crest over the left scapula region
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External Measurements of Xenogale microdon

Cat. No. i Sex l Locality &:’:‘lh "'ﬁfd';“d Ve::grn {.{:,g? Far
51621 & | Akenge | 1010 | 585 | 425 100 | 38
51625 J Niapu 895 510 | 385 105 36
51624 0 “ 90 | 565 | 425 | 100 | 34
51637 9 “ 813 | 443 | 370 | 100 | 38
Average ! | ear | 52 | 401 | 101 | 366

Measurements of Five Skulls of Xenogale microdon

éﬁ s | 234|381,
Cat. No. Sc;;:d Locality | §£ ::;5 35 | £% E‘gi £E :ig gg—
i |2~ |5F |8 55533
; 1&2 [ S 28 |2 |27 |8 |AE |8
51616 | o | Akenge | 97.5] 96.5 52.046.2/17.7 19.7/36.332.0
51621 : J ad. } > 114.61110.G|63.7i56.8 16.6/35.0,34.7
51624 L e | npu 1107.0/105.9 56.5‘54.4 20.7 {15.7;37.6/31.6
51625! cf‘ 5 107.0/105.0,60.0 59.0| 20.6 {18.9/3S.5/34.5
51637 105.7 102.6,54.4|53.4 22.3]18.3|36.2|32.8
Average 4 ad. (2d‘ 29) 106.4/106.4 58.4/66.4 21.2 17.5637.633.4
Measurements of Upper Teeth of Xenogale microdon
Cat. No. ‘ Sex and Age ¢-m? ‘ pl-m? Pt m! m?
|
51616 1 36.4 | 20.2 | 10.6X6.5 | 4.7X 9.7 | 3.2X6.0
51621 | o = ad. 40.6 | 33.1 9.5X5.7 5.0x10.2 3.1X6.4
51624 | g 38.8 | 30.9 9.8X5.9 52X 9.0 2.8%6.0
51625 | N 88.2 | 31.1 | 10.7X%6.4 5.6X 9.5 3.0X6.4
51637 e W 36.0 | 30.1 10.1X5.6 5.0 8.9 8.0X5.7
Average4ad. (25,29) 38.4 | 31.3 10.0x5.9 5.2X 9.4 3.0x6.1
Measurements of Lower Teeth of Xenogale microdon
Cat. No. iSex and Age| c-m2 F pr-m2 ‘ P4 m ms m;‘,
1
51616 | ae 40.8 [ 34.4 | 7.1X3.9 | 9.4X4.8 ] 5.6X3.8 15.4
51621 o ad. [46.5 | 36.8 | 7.5%X3.8 | 9.5%X4.7 | 5.8X4.0 15.7
51624 ¢ ¥ 43.9 | 85.7 | 7.5X3.8 | 9.4X4.5 | 5.4X3.8 14.7
51625! o “ 1488 85.9 ! 7.7%X3.6 | 9.2X4.816.1X4.0 15.1
51637 Q | 437111 85.0 j 7.5X%37 19. 1 X4.6:) 5.458N0 14.5
Aver&ge4td 22, 2¢) 45.8 | 36.8 | 7.6X8.7 46| 56.7%8.8 15.0

1Type

’qutures of skull still distinet, but ﬁ)em)uncnt.leelh all fully develo except canines, ““b::
whhu-h are excluded for 2 to 4 mm., ‘but the milk canines are still functional and firmly lmphntod
their successors.
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by the reversed or anteriorly directed hairs behind the shoulder.
s a faint duplication of this on the right shoulder where the hairs
also directed forward. It is evident that this arrangement of
‘hair of the upperparts could not have been produced by any
ion of the skin inits preparation as a specimen, and I am assured
. Lang, who kept the specimens alive for observation, that this
ng arrangement of the hair was the same in life as it is in the

specimens.

_ Fig. 60. Xenogale microdon (No. 51637). A, palmar surface of left fore foot; B,
‘plantar surface of left hind foot. Natural size.

I Atirax F. Cuvier
Herpestes (part) of most earlier authors; Mungos (part) of most authors since1907.!
Atilaz F. Cuvier, 1826, ‘Hist. Nat. Mamm.,’ livr. 54, June. (Cf. antea, pp. 169,
LE Type, by monotypy, the Vansire of F. Cuvier = Herpestes paludinosus G.

~ Atilaz Pocock, 1916, Proc. Zodl. Soc. London, p. 350, and pp. 349-374, passim,
text figs. of ear, vibrissse, rhinarium, feet and anal glands. HowurisTER, 1018,
l_.Naat. Mus. Bull. 99, pt. 1, August 16, p. 126.

ICf. Thomas, 1907, Ann. Mag. Nat. Hist , (7) XIX, January, p. 119, footnote.
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Athylar Guay, 1864, Proc. Zool. Soc. London, p. 556.

Genotype (by monotypy), Vansire, F. Cuvier (not of Buffon and Daubenton)
=% Atilax vansire ¥, Cuvier”’ auct. = Herpestes paludinosus G. Cuvier. (Seeabove, pp.
167, 173, for a historical account of F. Cuvier’s Vansire and the genus Atilaz.)

Skull relatively broad, short and heavily ossified; zygomatic breadth about 60
per cent of the condylobasal length; frontal region elevated and expanded (as in
Ichneumid); postorbital constriction deep; palatal tube long and narrow, its width
about 65 per cent of the length (about 86 per cent in Herpestes and Ichneumia);
teeth heavily developed; premolars §=§, teeth 36 (premolars $=4 and teeth 40 in
Herpestes and Ichneumia). Pelage soft, thick and long; palmar and plantar surfaces
of feet naked as in Herpestes (furred in Ichneumia and Bdeogale). Toes free (not
joined by membranes as in Herpestes, Ichnewmia and Bdeogale).

Fig. 61. Rhinarium. A, dorsal view of Xenogale microdon (No. 51637); B,
front view of same; C, dorsal view of Atilax macrodon (type, No. 51629); D, front
view of same. Natural size.

Atilaz is the proper generic designation of the Herpestes paludinosus
group of mongooses, which ranges throughout the greater part of Africa
south of the Sahara. The half dozen forms at present recognized have
heretofore usually been referred to Ferpestes (= Mungos auct. recent.,
not Mungos Geoffroy and G. Cuvier), mnost of them as subspecies of H.
paludinosus G. Cuvier. The forms of Atilaz appear to vary but little
in size, the condylobasal length of the skull, according to descriptions,
ranging from 102 to 115 mm. The number of premolars appears to be
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S
constant; in a series of twenty-one skulls in the present

ollection there is not an exception to the premolar formula of

Atilax robustus Gray
Plate XXVIII, Figure 1
ax rol GRray, 1864, Proc. Zodl. Soe. London, pp. 538-560, text figs. of
(b..hn.l and lateral views). Type locality, White Nile, Africa.
ferpeste galera var. robustus Tnomas, 1882, Proc. Zodl. Soc. London, pp. 72-
(part). Gray’s type of robustus only.

T epresented by 4 specimens, an adult male (P1. XXVIII, fig. 1) and
a half-grown male, and a nursling, all taken at Faradje, April
911; March 8, December 26, 1912; January 23, 1913.

- These specimens agree well with the original description of the type
(“brown, very minutely punctured”), being nearly uniform
hown both above and below, passing into grayish brown on
i neck, and slightly darker on the middle of the back than on the
d underparts. The long overhair is subapically annulated
with black and white, with conspicuously long reddish tips,
!’htbe p!'cvallmg reddish brown tone to the pelage.
‘Collectors’ measurcments of the two adults: Total length, &' 870,
ha.d and body, 530, 520; tail vertebre, 340, 340; hind foot,
] .'H! ear, 34, 33.
l, total length, & 102.2; zygomatic breadth, 62; upper tooth-
, 29.
‘h t‘ype locality of Athylax robustus Gray is ‘“ White Nile,” with-
m specification. Famd;e is near the border of the White
drainage, and this species was the only Atilax there taken. On the
r hand, no individuals of this species were found at the Ituri localities
e the dark form deseribed below was common (Pl. XXIX).

e

Atilax macrodon, new species
XXVIII, Figure 2; XXIX; and Text Figures 61C-D, 62-64
No. 51629, " adult, Niapu, Belgian Congo, December 15, 1913; Herbert
d James P. Chapin. American Museum Congo Expedition. Orig. No. 2294,
color above blackish brown, darkest along middle of back; tail black;
d underparts browner, with a faint rufous tone; head lighter, thh a more or
rayish tone, due to the extreme tips of the hairs being whitish or pale yellowish.
overhair of the middle of the back, from the shoulders to the base of the tail,
also the tail hairs are long, stiff, and entirely black; on the head, sides of the
d the foreneck the hairs are short, rigid, and minutely tipped with pale rufous,
a general brownish effect, as is also the case with the long hairs of the flanks



7 T 2isAN

Fig. 62. Atilax macrodon. Type skull, adult male (No. 51629). A, lateral view;
B, palatal view; C, dorsal view. Natural size.
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v area. L’nderf'ur thick; brownish gray. In many specimens the minute
z dﬁn hairs is much lighter on the head and sides of the neck, producing a

rather than rufous effect. Fore limbs dark brown; hind limbs darker, be-

- black on the feet.

a little distance or in a dull light the general color effect is dull brownish

in some specimens to black; on close inspection or in strong direct

te rufous tipping of the hairs gives a slight rufous tone to the flanks and

and in exceptional specimens also to the back.

Jollectors’ measurements of the type: Total length, 855 mm.; head and body,
il vertebre, 330; hind foot (e. u.), 112 (s. u. 107); ear, 34.

1
I k 63. Atilax macrodon. Type, adult male (No. 51629). A, lateral view of
mandible; B, crown view of left lower dentition; C, lingual view of first lower
molar. Natural size.
Skull (type; Figs. 62 and 63), total length, 116.S; condylobasal length, 108.8;
&h(&h, 66.1; zygomatic breadth, 60; breadth at base of canines, 26.4;
h at base of incisors, 14.6; interorbital breadth, 21.7; tip to tip of postorbital
37.4; postorbital constriction, 15.0; breadth of braincase, 38.4; nastoid
' 41.8; outside breadth of palatal tube, 10.5; length of palatal tube (to tip of
ygoids), 26.5; upper toothrow (including canine), 40.7; upper toothrow (p*m?)
.2; p¢, outside length, 10.2, oblique inside length, 12.2, greatest transverse diameter,
B; length of mandible (symphysis to tip of angular process), 75.8; height, angle to
ndyle, 14.6; height of coronoid process (at posterior border) 36.4; length of tooth-
w (ps-mg), 35.4; toothrow (including canine), 47.1; mj, 9.8X6.3; g, 6.1X5.5.
~ Represented by 17 specimens (9 males, 12 females, all but 3 adult), collected as
follows:
Akenge, 2 (17, 1 ¢, both adult), October 15, 29, 1913.
Medje, 2 (& juvenile), August 31, October 10, 1910.
1 . Niapu, 13 (4 &, 9 ¢, all adult but 1), December 6-30, 1913; January 3, March
, 1914,
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Measurements of Twelve Adult Specimens of Atilax macrodon

’ Colleetors' Measurements Skull
= ' . -
Cat. No. Sex | Locahty | s -%,?; =_g E -é"-'f %5 3
8% |32 1 22 | = ciF =
|CE | 2% |F8 | & (|85 | 88 |°
‘ - = ~ - I| = = o N
51619 & |Akenge | 850 | 500 } 350 | 115 | 35 | 105.4 | 58.5 | 20.8
51625 & INiapu | 895 | 510 | 385 | 105 | 36 | 105.6 | 59.3 | 29.1
51626 gl o« | 845 | 510 [ 335|108 | 36 | 106.5 | 60.6 | 29.7
51627 N I [ 855 | 510 | 345 [ 118 | 34 | 104.5 | 61.7 | 29.3
516201 gl o« | 855 | 525 | 330 | 112 { 34 | 108.3 | 59.9 | 31.4
51630 g = 845 | 490 | 355 | 115 | 35 | —— ——
Average 6 & 858 508 | 350 | 112 | 35 | 106.1 | 60.0 | 29.9
Minimum “ 845 | 400 | 330 | 105 | 34 | 104.5 | 58.5 | 20.1
Maximum = S95 ! 525|385 | 11S | 36 { 108.3 | 61.7 | 31.4
51623 | o |Akenge | 790 | 485 | 305 | 105 | 82 | — | — | —
51631 l @ Niapu | 850 | 450 | 400 | 115 | 33 | 103.0 | 59.4 | 28.5
51633 e | « 830 | 510 | 320 { 109 | 38 | 104.1 | 59.1 | 28.9
51634 Q| « 860 | 493 | 367 | 112 | 38 | 103.8 | 61.7 | 28.3
51635 ol _« 800 | 525 | 875 | 115 | 32 | 107.6 | 61.8 | 29.8
51636 o “ 870 | 488 | 3882 | 122 | 35 | 109.6 | 61.5 | 29.0
Average 6 ¢ 848 | 492 | 368 | 113 | 34 | 106.6 | 60.7 | 28.9
Minimum @ | 790 [ 450 | 305 | 105 | 32 | 103.0 | 59.1 | 28.3
Maximum | “ | 1890 | 525 | 400 | 122 | 38 | 100.6 | 61.8 | 20.8

The adult specimens arc very uniform in coloration; immature
specimens (Pl. XXVIII, fig. 2) are usually darker than adults. The
cranial differences present nothing noteworthy; in none is there a trace
of p'. In three very young skulls the milk dentition is still present.
The orbital ring is complete in one skull and nearly closed in another;
usually the posterior third is open. The soles of the hind feet are uni-
formly naked to the heel, not “sometimes with the posterior third
hairy,” as has been said to be the case in some specimens of A. robus-
tus (Fig. 641B).

Thomas has listed® a single specimen from Poko (near Niapu), in
the Christy collection, as Mungos paludinosus G. Cuvier, which should
probably be referred to the present species, as no other species was met
with west of Faradje by the American Museum Congo Expedition.

Atillax macrodon belongs unquestionably to the Herpestes paludinosus
group, but it is much larger and darker than typical paludinosus.

Type. .
21915, Ann. Mag. Nat, Hist., (8) XVI, December, p. 472,
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-

: inosus mordaz Thomas, from near Lake Nyasa, based on a
. ﬂ:mously much larger (condylobasal length of skull 115 mm.,
werage for macrodon being about 105 mm.).  Mungos paludmosus
us Thomas and Wroughton, from Portuguese East Africa, and M.
cens Hollister, from German and British East Africa, are
lndler and both are red forms. Athylax robustus Gray,

~ Fig. 64. Atilar macrodon (Type, No. 51629). A, palmar surface of left fore foot;
plantar surface of left hind foot. Natural size.

from the “White Nile’’ region is also much larger than macrodon, the
condyloincisive length, as given by Thomas,! being 114.8 mm. (4.55
inches=length from premaxille to most posterior point of occipital
condyles), and apparently much different in coloration, although two
quite distinet forms are evidently covered by the description, which says:
“General colour either grizzled reddish brown and white, or dark

11882, Proc. Zodl. Soe. Loadon, p, 73.
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Fig. 65. Bdeogale nigripes. Skull of adult female (No. 51582). A, lateral view;
B, palatal view; C, dorsal view. Natural size.
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mfbrown without annulations.” The first alternative seems to
best with Gray’s original description, and also with the specimens
m Faradje referred above to robustus. That the Faradje specimens
radically from the Niapu series seems beyond question, the
r specimens being nearly uniform reddish brown, including the

with all the long hairs broadly tipped with red, and broadly annu-
with white about midway their length, while in macrodon the long
of the back and tail are usually entirely black (some of them
‘minutely tipped with rufous in exceptional specimens), with the general
‘effect of blackish instead of rufous. 1

Fig. 66. Bdeogale nigripes. Adult female (No. 51582). A, lateral view of left
mandible; B, crown view of left lower dentition. Natural size.

BpeoaaLe Peters
Bdeogale Prrers, 1852, Monatsb. K. Preuss. Ak. Wiss. Berlin, p. 81; 1852,
‘Reise nach Mossambique,’ Zool. I, p. 119, Pls. xxvii-xxviir. Type, by subsequent
designation (Thomas, 1852), Bdeogale crassicauda Peters.

Bdeogale nigripes Pucheran
Plates XXX, XXXI; and Text Figures 65-67

Bdeogale nigripes Pucurrax, 1855, Rev. Mag. Zool., (2) VII, p. 111; 1838,
Arch. Mus. Hist. Nat. Paris, X, pp. 120-124. Gaboon, West Africa.

Bdeogale nigripes Povsarcues, 1897, Bull. Mus. Hist. Nat., III, pp. 202-205
(skull figured).

Bdeogale nigripes Tuosmas, 1915, Ann. Mag. Nat. Hist., (8) XVI, December, p.
472. Zambo, Belgian Congo (1 specimen).

Represented by 9 specimens, collected as follows:

Akenge, 2 (1 & adult, 1 ? juvenile), September 30, October §, 1913.

Niapu, 7 (1 & adult, 1 & juvenile, 3 ¢ adult, 2 Q@ subadult),
November 20-26, December 12, 17, 1913.
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These specimens show considerable variation in color regardless of
age, and a much greater range due to age, as the adults and subadults
when laid out in series might well be taken for different species. The
younger specimens, except one, have acquired the permanent dentition,

Fig. 67. Bdeogale nigripes (No. 51581). A, palmar surface of left fore foot; B,
plantar surface of left hind foot; C, rhinarium. Natural size.

but the permanent canines are not fully up and the milk canines are still
in place behind them; the skull sutures are still distinct. In other words,
three of the four young specimens are ‘“ young adults,” of nearly mature
size. Just such specimens as these, as regards maturity, are often
utilized as types of “new species’” when older material is not available.
They are, however, about one-eighth smaller than old adults, have uni-
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y whiter tails, much lighter coloration both above and below, and
longer and softer pelage, the white tips of the overhair being
h longer than in adults, yet the coat is not in the least suggestive

1e soft woolly first pelage. The adults have in every instance a very
ort close-lying coat, only about half the length of the pelage of the
Y series. The dark areas below are also much paler and much
e restricted in area in the young adults than in the older specimens
). XXX).
The color variation in adults consists in a lighter or darker tone of
 upperparts in different individuals, while below the darker ones are

nish black from the lower foreneck to the base of the tail, except for
e light pre-anal patch of lengthened yellowish hair; those with the

rts lighter have the dark color of the lower surfaces restricted
to the lower foreneck and pectoral region and more posteriorly
.0 a narrow median band.
" The subjoined table of measurements illustrates the variation in
*ﬂ especially its relation to age, while the photographs reproduced
tes XXX and XXXI indicate the difference in color and texture

Measurements of Bdeogale nigripes

External Measurements Skull
- < 5
h E 8 4 25 | 8¢
el R A AR AR R
33 $= 1F5 | £ | 5 | 858 | B | TF
&S | = =| B |&|d S 5
& ad. |Akenge! 1015 | 630 | 385 [ 112 | 35 | 112.3 | 62.0 [ 35.5
@ “ [Niapu | 950 | 605 | 345 | 115 | 37 | ——
@ “ |« 990 | 615 | 375 | 103 | 36 | 115.5 | 59.1 | 32.2
e~ LI 967 | 507 | 370 | 108 | 33 | 118.1 | — | 32.6
e “ | “ 935 | 565 | 370 | 105 | 37 | 112.6 | 57.7 | 32.5
5ad. |
(25,89) 975 | 600 369 | 107 36.6 114 6  659.6 | 33.2
935 | 565 | 345 | 103 | 83 | 112.3 | 57.7 | 32.2
1015 | 630 | 385 | 115 | 37 | 118.1 | 62.0 | 85.5
9 subad./Akenge | 820 | 480 | 340 | 105 | 32 | 103.7 | 50.0 | 30.1
9 “ |[Niapu | $85 | 530|355 | 110 | 83 | 106.5 | 51.7 | 32.0
9 4 826 | 500 | 826 | 100 | 33 | —— |
& juv. | ¢ 505 | 385 {280 | 85| 88 | — | — | —
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HYyZNIDZE

Thirteen specimens of Crocuta, all collected at a single locality, are
the only examples of this family obtained by The American Museum
Congo Expedition.

Crocuta Kaup

Crocuta Kaup, 1828, Oken’s Isis, XXI, Heft 11, p. 1145. Type, by tautonymy
and monotypy, Hyzna crocuta (Erxleben), the only species definitely mentioned.

Crocotta Kaup, 1829, Ent. Gesch. u. Natiirl. Syst. Europ. Thierwelt, I, p. 74.
An emendation of Crocuta Kaup, 1828S.

Crocuta crocuta fortis, new subspecies
Plates XXXII-XXXIV; XXXV, Figures 1, 3; XXXVI, Figure 1

Type, No. 52068, ¢ adult, Faradje, northeastern Belgian Congo, February 5,
1913; Herbert Lang and James P. Chapin. American Museum Congo Expedition.
Orig. No. 1222,

Coloration exceedingly variable and hence not diagnostic; size much larger than
in any hitherto described form of Crocuta. Condylobasal length of skull (average
of nine specimens) 250 mm., as against an average of 232 inm. in both C. ¢. germinans
(twenty-six specimensfrom western British East Africa) and C. c. fisi (twelve specimens
from castern British East Africa); zygomatic breadth (average of same series) 181 mm.,
as against 162 and 163, respectively, for germinans and fisi. This difference appears
to hold good for all other described forms of C. erocuta, so far as the few published
cranial measurements indicate. All the other cranial measurements are proportion-
ately greater, the minimum for fortis being often only a little less than the maximum
for germinans and fisi. (For comparative average, minimum, and maximum cranial
measurements of these three forms, see table on p. 219.) The few available
external measurements of fortis taken from animals in the flesh are consistent with
the cranial measurements, as shown by the following:

Comparative External Measurements of Crocuta crocuta fortis, C. c.
germinans, and C. c. fisi

Number of| Total Head and Thail Hind
Specimens | Length Body Vertebrae Foot
C. c. fortis 29 1665 1340 325 257
C. c. germinans 125,99 1501 1209 292 230
C. c. fisi 55,2¢ | 1475 | 1191 284 230

Crocuta c. fortis is represented by thirteen specimens, all collected at Faradje,
May 10, 1911 to February 5, 1913. There are six skins, taken as follows: two in
February, two in August, and one each in September and December. The series
includes five adult skins with skulls, one adult skin without skull, one complete
skeleton, and six skulls without skins, of which three are immature.
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‘The six adult skins vary greatly individually in color and markings.
1 two of them the ground color is grayish in general effect, in two others
1, while the other two are intermediate between the grayish and
phases. No. 52062, a slightly immature male, is pale buffy white
dedly gray in general effect in certain lights); the spots are large
1 deep black (Pl. XXXII, fig. 2). In No. 52061 (sex net indicated)
‘general tone is slightly more buffy than in 52062, and the spots are
1 smaller and more numerous, but also deep black. No. 52068
vpe of fortis, an adult female) is slightly buffy in general tone, and
e gpots on the body are small and brownish black; those on the shoul-
and thighs are smaller, more sharply defined and deep black, in
rast with those of the sides and back. No. 52063 (sex not indicated)
eous buff, the body spots of medium size and dull black, those of
1lders and thighs deep black. No. 52064 (adult female) is pale ferru-
1s in general tone; the body spots are large and black (Pl. XXXII,
No. 52059 (adult male) has the ground color strongly reddish;
pots are brown, pale, and not sharply defined on the sides and shoul-

s, much darker on the thighs and lower back.
The individual color variations in this series of fortis agreé closely
db those of germinans from British East Africa as recorded by

osevelt and Heller,! and later by Hollister.?
The table of measurements (p. 219) shows that nine adult skulls of
Sortis (the sex of four of them is not known) vary as much individually
as do the twenty-six skulls of germinans, listed by Hollister (loc. cit.,
pp- 146-149), from Sotik, Loita Plains, Guaso Ngishu Plateau, and the
nt Kenia region. They average, however, considerably larger in
nearly all dimensions. They also differ from skulls of germinans, as
by specimens from Kabalolot Hill (Sotik), Elmenteita, and
mth which they have been compared, in the shape and size of
the auditory bulle, which are relatively larger, much more swollen, and
very different in the anterior portion, which is much more expanded and
less tapering than in germinans (Pl. XXXYV). The posterior border
of the palatal fioor (Pl. XXXIII) is much more deeply incised and more
V-shaped than in germinans, in which the posterior border is less deeply
and more evenly convex forward. This feature is somewhat variable in
both series and thus would not always prove diagnostic. In six of the
nine adult skulls of fortis the palatal border is deeply incised, in two
moderately so, in the other shallow and evenly hollowed, as in germinans.

mx. yhghtori-ol.&fﬁuu Game Animals,' I, p
Mus. Bull. 99, pt. 1, August 16, pp 1(3-144.
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The difference in the size and shape of the auditory bulle between the
two forms is practically constant and strongly marked. Another differ-
ence is seen in the form of the braincase, and although slight appears to
be of great constaney. Infortis the sides of the braincase slope uniformnly
in an even plane from the upper border of the sagittal crest nearly to the
parieto-squamosal suture, while in germinans this surface of the brain-
case is distinetly convex (Pl. XXXVI, figs. 1 and 2).

The usual range of individual variation in other features of the skull
is present and calls for no special comment. The manner of insertion of
p? is, however, markedly variable. In six of the nine adult skulls of
fortis the long axis of this tooth scarcely deviates from the axis of the
toothrow (Pl. XXXIV, fig. 1); in two other skulls it is highly oblique
(Pl. XXXIV, fig. 2); in the other skull on the left side it is oblique to
the trend of the toothrow, while on the right side it is normal in
position. This sporadic obliquity of p? is so common in carnivores as
not to require particular mention except that it has sometimes been
considered as having diagnostic value. Whether it has the importance
aseribed to it by Hollister! in the case of Hyzna hyzna bergeri and H.
dubia seems uncertain. In his two skulls of dubia p? stands straight
with the axisof the toothrow,and in the eleven skulls of bergeri it has an
oblique position. As this feature is the chief alleged difference between
the skulls of the two forins, the examination of a larger series of skulls
of dubia from this point of view seems desirable.

The accompanying table of comparative cranial measurcments of
C.c.germinans, C. c. fist, and C. c. fortis is based, in the case of germinans
and fis7, on Hollister’s tables (loc. cit., pp. 146-149), and, in the case of
fortis, on the table here given (p. 219). The series of skulls of the three
forms are strietly comparable in respect to age and sex. The twenty-
six skulls of germinans include fourteen males and twelve females; of
the twelve skulls of fis7 eight are males and four are females; the nine of
fortis are probably about equally divided as to sex, although the sex is
not indicated for four of them. It is well known, however, that there is
no appreciable sexual difference in size in the spotted hyenas.

Not many published mmeasurements of skulls of the other deseribed
forms of Crocuta are available for comparison. Matschie, in his well-
known paper on the hyenas,? has given the basilar length of most of the
twenty-one skulls then in the Berlin Museun, but a considerable number
of the specimens were immature. Reducing his “Basilarlinge” to

11918, U, 8. Nat. Mus. Bull. 99, pt. 1. pp. 140, 143, P1. 111
11900, ‘ Geographische Formen der Hyaenen.’ Sitzungsb. Ges. Naturf, Freunde Berlin, pp. 18-58.
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condylobasal length,! ten of the eleven adult skulls give an average con-
dylobasal length of 238 mm., and a zygomatic breadth of 164 mm. These
results are within a few millimeters of the same measurements for twenty-
six skulls of germinans from British East Africa as published by Hollister
(loc. cit.). The range of variation in these ten skulls is more than covered
by Hollister’s series of germinans. The other (or eleventh) skull of the
Matschie series is his type of germinans from Lake Rukwa, of which the
basilar length is given as 236 mm., and the zygomatie breadth as 196
mim.; obviously the latter is a misprint, possibly for 169 mm. In this
case the type skull of germinans would be larger than the average of the
British East Africa series but within the range of normal individual
variation.

Before the large series of spotted hyenas brought together by the
Roosevelt and the Rainey African expeditions were assembled at the
United States National Museum, it was customary to regard marked
variations in color and markings in these animals as indicative of specific
diversity. During the period from 1900 to 1914, fourteen forms of the
genus Crocuta were described, thirteen of them being given the rank of
species. Nine forms are East African, the other five are from South-
west and West Africa, based often on single specimens, sometimes
immature examples. They were usually founded on features of colora-
tion or on slight variations in eranial characters, now known to have no
distinctive value. Some of them will doubtless prove to represent recog-
nizable geographic phases, but in most cases their real status and distine-
tive characters are yet to be established. These alleged forms, with their
type localities, follow.

The East African forms are:

1900. Hyana (Crocolla) germinans Matschie. Lake Rukwa, German East Africa.

1905. Hyama (Crocuta) leontiews Satunin.  ““ Abyssinia,”

190S. Crocotia kibonotensiz Lonnberg. Kibonoto steppe, Kilimanjaro.

1908. Crocotta panganensix Lonuberg. Kibonoto, Kilimanjaro.

1910.  Crocuta nyaxwe Cabrera. South Nyasaland.

1910. Crocuta thomasi Cabrera. Ankole, Uganda

1911.  Crocula nzoya Cabrera. Uasingishu, Nzoya River, British East Africa.

1911. Crocula rifopicta Cabrera. Odweina, British Somali

1914. Crocuta crocuta fisi Heller. Merelle Waterholes, Marsabit Road, British
East Africa.

The Southwest and West African species are:

1900. Hyama (Crocotta) gariepensis Matschic. Gariep, Orange River district (' Bam-
busbergen im Oranje-Gebiet '),

'In Faradie apecimena the condylobasal length is 12 to 15 mm, grealer than the basilar length as
defined by Matacliie.
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1900.  Hyana (Crocotta) wissmanni Matschie. Epukiro.

1900. Hyana (Crocotta) noltei Matschie. Yoko, Cameroon.

1000.  Hyana (Crocotta) thierryi Matschie. Sansanne Mangu, North Togo.
1900. Hyana (Crocotta) togoensis Matschie. Kratyi, Togo.

Hollister has already called attention to this unsatisfactory condi-
tion of affairs in the Crocuta group in no uncertain terms, as follows:

Numerous forms of the spotted hyena from many parts of Africa have been
named by various authors.  Most of these species have been based on color differences
observed in very small series, or even between single examples of two supposed races.
Great stress has been laid on the wide difference between gray, buff, and red examples,
and ou the color of the spots—Dblack, brown, or red. Minor differences in the skulls
have also been represented to be of speeific importance. The splendid series of
carefully sexed skins and skulls of these animals assembled in the United States
National Museum by the Smithsonian and the Rainey expeditions has made possible
a careful study of individual variation in a large number of specimens from the same
region, and a comparison of suitable series from different localities. The results
quite discredit many characters which have been considered as of primary importance
in distinguishing species.  Within a single series of speeimens from the Sotik region,
for example, are extremes of red and gray types, brown and black spotted types,
spotted and unspotted shouldered examples, and remarkable variations in shape and
size of the skull. Of more importance, however, are the numerous examples, showing
every degree of variation between extremes in all these characteristies.

Hollister has found reason to diseredit Cabrera’s Crocula nzoyee,
based on a single specimen, a series of topotypes having become available
for comparison with series collected in the Southern Guaso Nyiro and
Sotik, both series containing “specimens bridging in every particular all

rariations in color and markings between red and gray types, between
blackish and light brown spotted types, and between any extremes in
shape and size of skull and teeth.” Lénnberg's Crocotta kibonotensis and
Crocotta panganensis (both from slightly separated loealities in the Kili-
manjaro district) are diseredited, as is also Cabrera’s Crocuta thomasi
from Ankole.

While the kind of work here under stricture should not be too
severely condemned, in consideration of the faet that a decade or two
ago no large series of specimens from single localities of any of the larger
maminals of Afriea were available for study, and that there was con-
sequently no way of ascertaining the amount and character of the purely
individual variation to be expected and allowed for, it is certainly to be
hoped that broader views will prevail in the immediate future, so much
material from single localities is now available for careful examination.
The large series of specimens of many forms of Carnivora, and also of
other orders of mammals, collected at single localities by the Ameriean
Museum Congo Expedition, throw much light on the subject of
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individual variation, and the commment thereon in the present series of
papers on Congo mammals in relation to its bearing upon the concep-
tions of “‘species’ held in earlier days, should not be considered as unkind
or personal criticism of authors who had no other method of making
known their discoveries and of thus contributing, in a way, important
faunistic and morphological inforination.

FELIDZE

The cats obtained by The American Museuin Congo Expedition are
represented by one hundred and twenty specimens, referable to the
genera Leo, Panthera, Leptailurus, Profelis, and Felis; the cheetahs
(Acinonyr) and caracals (Caracal) are unrepresented. They were
mainly collected at or near Faradje in the veldt region of northeastern
Belgian Congo. In several instances single forms are represented by
fairly large series from thie same locality, as in the case of the lions,
leopards and servals. Thus considerable material is for the first time
available for the study of individual differentiation in African Felide.
While the collections from British East Africain the United States National
Museum at Washington include large series that are properly referable
to the same regional form they usually represent a number of loecalities.
Hollister’s report! on this rich material contains numerous tables of
detailed measurements, particularly of skulls and dentition, that have
proved of great assistance in connection with this study of the cats of the
Congo Collection. The accompanying large series of photographie illus-
trations of individual color variation, particularly in the leopards and
servals, it is hoped will prove of interest to specialists of these groups.

Leo Oken

Leo OKEN, 1816, ‘Lehrb. Naturg.,” Th. 3, Abth. 2, p. 1070. Type, by tautonymy,
Felis leo Linnweus.

The name Leo has been employed generically by various authors during the last
half century, independently of each other and probably in ignorance of Oken's
carlier use of the name, for the lion group exclusively, notably by J. E. Gray in 1867
and 1869,

The well-marked differences, both external and crauial, that char-
acterize the lion group in contradistinetion to all other cats are too well
known to require recapitulation. These differences are strongly marked
in comparison with the leopard group, with which some authors associate
the lions under the generic designation Panthera, while others still
adhere to the old method of grouping all cats under Felis, with the

11918, U. S. Nat. Mus, Bull. 99, pt. I, August 16, pp. 130-180, Pls. xvL1-Lv,
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domestic cat as genotype; others exclude from Felis only the cheetahs
and lynxes. This diversity of action is explainable only on the principle
of personal equation in judging how much differentiation is required as
basis of a generic group.

Type Locality of Felis leo Linnweus

No definite type locality appears to have been assigned for Felis
leo Linnzeus, the ‘“habitat’ of which was given by the author as ““ Afriea,”
the lions of Asia being thus not involved in the determination of a type
region. Thomas, in 1911, in his paper on ‘“The Mammals of the Tenth
Edition of Linn@us; an Attempt to fix the Types of the Genera and the
exact Bases and Localities of the Species,” says justly (p. 135): “No
type locality available” (that is, on the basis of the original description).
A type locality therefore must be determined on other grounds from con-
sideration of the dozen more or less currently recognized African forms
of the original Felis leo. Of first importance in such consideration is the
geographical area from which the lions known to pre-Linnean writers
would most naturally have come. This was evidently the Mediter-
ranean coast region of Africa, from the time of Pliny to Linnewus, and
even much later it was the main source of supply of lious for the
menageries of Europe, especially of France.?

Fortunately a definite locality is given for the specimens on which
the deseription and drawings of . Cuvier’s Lion de Barbarie were based.?
Their geographical origin is thus stated: “Ce Lion* fut pris dans un
piége, entre Constantine et Bonne, en 1795, dgé d’un an environ,
avec une femelle de la méme portée; et le bey de la premicre de
ces villes fit présent de ces deux animaux au gouvernement francais
d'alors.” From Lacépeéde we further learn: “C’est dans un bois voisin
de Constantine, prés de la cOte septentrionale d’Afrique, que commenga
la captivité de ces deux Lions. Un an aprés, le citoyen Félix Cassal,
I'un des gardiens de la ménagerie du Muséum, qui & cette époque
voyageait en Barbarie, par ordre du gouvernement, pour y acheter des
animaux rares et intéressants, parvint a les acquérir pour le Muséum,
et avant pen de mois il les conduisit & Paris.”’®

N'roe, Zool, Soe. london, 1, Mareh, pp. 120-158,

5CL. Cuvier and Geoffory. 1819, ‘Hist. Nat. Mawmm.,' 1, livr. 9, Aodt, p. 2 (at bottom)

F1819, ‘1list. Nat. Mamm.,’ 1, livr. 11, Octobre, p. 1. ‘

“The male, »o well delineated by Maréchal. Maréchal's drawing was first published (uncolored) by

le and G. Cuvier in the work entitled ‘' La Ménagerie du Muséum national d’histoire naturelle’
a Lionne, Y 5) in 1801 and republished by F. Cuvier (loc. cit.) In 1819. The other specimens figured
and deseribed are alao from the same source. )
$Lacépade, 1801, *L.a Ménagerie du Muséum national d*histoire naturelle,’ (La Lionue), p. &,
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Fitzinger in 1868, in the first part of his revision of the Felidam,
restricted Felis leo Linngeus to the Barbary lion (his Leo baibarus), the
only citation of Felis leo Linnzus being placed (loc. eil., pp. 432-436)
under this subspecies (Felis leo barbarus). The other citations given
by him under this race appear to be pertinent. The reference of pri-
mary importance is to F. Cuvier and Geoffroy’s Lion de Barbarie,
figured and described, as shown above, from specimens captured near
Constantine on the coast of Algeria. This regional form of the Afri-
can lion had become in 1829 the sole basis of J. B. Fischer’s Felis leo,
a barbarus,? and has since been recognized as a race or variety of Felis
leo Linnmus by various authors? It seems clear that it may be pro-
perly considered as the type form of Felis leo and stand as Leo leo leo
(Linngeus). On this basis I designate as type locality for the Linnean
Felis leo the Barbary coast region of Africa, or, more explicitly, Con-
stantine, Algeria. §

Aftican Forms of Lions

It is generally agreed by taxonomers that the hious of Asia and Africa
are merely geographic forms of a single specific type. This is an obvious
result of the absence of any marked physical barrier separating north-
eastern Africa from southwestern Asia.

About a dozen specific or subspecific names have been proposed for
the lions of Africa. Several of these are merely replacement names for
leo of Linnzus, bestowed without nomenclatural reason, as africanus
Jardine (1834), gambianus Gray (nom. nud., 1843), nobilis Gray (1867),
and do not require further consideration. The following additional
names were given to supposed subspecies. They are here listed in

'Fitzinger, L. J., 1868, ‘ Revision der aur natirlichen Familie der IKatzen (Feles) gehdrigen Formen. '
Sitzungsb. Ak. Wiss. Wien, LV111, Abth. 1, pp. 421-519.
21820, ‘Synop. Mamm.,‘ p. 107, )
*Hollister, in 1910 (Proc. Biol. Soc. Wuhin'gton. XXI111, September 2, p. 123) called attention to
three names given by J. N. von Mcyer to “races of lions in a thesis for the degree of doétor of medicine
at the University of Vienna in 1826. The title-page of Meyer's work isin latin, the text in German.
The title (in part) is: ‘Dissertatio /inauguralis anatomico-medica “de /Genere Felium,/ . . (=
11 lines| Joannes Nep. nobilis de Meyer. . . . “The date of presentation is August 5, 1826.
author's dedication to his father occupies three unpaged leaves, dated " Wien am 12. July 1826."
his is followed by the text of the thesis (pp. 1-62, with one plate and an ex) hnatotir text pq%_ A
**Naturhistorischer Theil'* oceupies pages I to 19, followed by the ".-\nnomiacger Theil,” pages 62.
Under the subheading " Lowen (Felis Leo) “ we find on page 6 the following:
**Nach der Verschiedenheit der Mahne und der Far‘l; setzte man drey fhcen fest:
. (I) Die Barbarische (barbaricus), bey welcher sich die Mihne lings der Mitte des Bauches bia an
HinterfOsse hinzieht.
(2) die Persische (persicus), welcher diese verlingerte Miahne fehlt; und
_ (83) die Senegalische (senegalensis), welche sich von der Persischen nur durch eine hohere Farbe und
die gleiehfarbige Italsmihne unterscheidet.”
here is no further reference to these races in this brochure. "
As stated by Hollister, the names of these races * have heretofore dated from Fischer's ‘Synopsis
Mammalium,’ 1829, except that Fiseher used barbarus instead of barbaricus for the Barbary lion.
Although Fischer's names have a_much better basis than Meyer's, they are three yecars later than
Meyer's. Fischer's dingnoses are short, but they are diagnostic, while Meyer's are not, and have further
a solid basis through citations of F. Cuvier’s Lion de Barbarie for barbarus and the same author's Lion
du Sénégal for aenegalensis, and of Temminck for persicus.



.. Allen, Congo Collection of Carnivora 223
ical sequence, with indication of their respective type localities

Most of them will doubtless prove available for regional
at several of the East African designations will probably be
b be superfluous.

leo leo (Linnmus). Felis leo Linneeus, ‘Syst. Nut.,” 10th Ed., I, p. 41.
“Africa.” Type locality, by subsequent designation (supra, p. 222),
Constantine, Algeria.

Felis leo, race 1, barbaricus Meyer, * Dissert. anatom.-med. de Genere Felium,’

I p- 6. Without definite type locality. (Supra, p. 222, footnote No. 3.)

Felix leo, a. barbarus Fischer, ‘Synop. Mamm.,” p. 197. Based on I'. Cuvier's

Lion de¢ Barbarie, from Constantine, Algeria. Henece = Felis leo (s.s.).

‘Leo leo senegalensis (Mecyer). Felis leo, race 3, senegalensis Mever, ‘Dissert.
anatom.-med. de Genere Felium,” p. 6. The ouly indication of the type
region is the name senegalensis.

‘Pelis leo, B. senegalensis Fischer, ‘Synop. Mamm.,” p. 197. Based on F.

~ Cuvier's Lion du Sénégal, without definite type locality. The name
Felis leo senegalensis preoccupies Felis senegalensis Lesson, 1839, for a
servaline cat.

Felis leo, €. capensis Fischer, ‘Synop. Mamm.,” addenda, p. 565. Based on
Felis leo, var. b, the “South African Lion” of Griffith’s ‘ Anim. Kingd.,’

- V, 1827, p. 163; idem, 11, Pl. facing p. 42S. The name Felis leo capensis
is preoccupied by Felis capensis Forster, 1781, for the South African
serval

Leo leo melanochaitus Ham. Swmith. Leo melanochaitus Ham. Smith,

‘Introd. to Mamm.,’ in Jardine's ‘Naturalists’ Library,” XV, 2d Ed., p.

177, PL. x. “The Black Maned Lion of the Cape . . . . figured in

Griffith’s Vertebrated Animals . . . . Habitat the Cape.” The

plate is a republication in color of the plate in Vol. II of Griffith's

‘Anim. Kingd.’ Hence Leo melanochaitus Smith has the same basis as

Felis leo capensis of Fischer, 1830, as cited above, and will thus be the

proper designation of the Cape race of the lion. (Cf. IHollister,

1910, Proc. Biol. Soc. Washington, XXIII, September 2, p. 123.)

Leo leo somaliensis (Noack). Felis leo var. somaliensis Noack, Jahrb, Ham-
burg. Wiss. Anst., I1X, Hiilft 1, p. 120. “Somaliland.” No definite type
locality indicated. Described from young animals in the Berlin Zoo-
logical Gardens. Its status as a regional form is not as yet satisfac-

i torily established.

Leo leo massaicus (Neumann). Felis leo massaicus Neumann, Zool. Jahrb.,
Syst., X1II, October, p. 550. Type locality, Kibaya, Massai Land,
German East Africa.

Leo leo kamptei (Maitschie). Fehs leo kamptzi Matschie, Sitzungsh. Ges.
Naturf. Freunde Berlin, p. 92. Type locality, Yoko, Sanaga, Caneroon.

Felis leo sabakiensis Lonnberg, in Sjostedt’s ‘Wiss. Ergelm. Schiwed. Zool.

Exped. Kilimandjaro-Meru, 1905-1906," p. 22. Type loenlity, Kib-

onoto, Kilimaujaro. Type an adult female. Considered by Hollister

(1918, U. 5. Nat. Mus. Bull. 99, pt. 1, p. 156) as not separable from

Felis leo massaicus Neumann.
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1013.  Felis leo roosevelti Heller, Smithsonian Mise. Coll., LX1, No. 19, November 8,
p. 2. ‘T'vpe locality, as given by Heller, “highlands of Abyssinia near
Addis Ababa.” Addis Ababa is discredited by Hollister (loc. cit., 1918,
p. 165) as the true type locality, and he considered the status of sub-
species roosevelti as “greatly in doubt.,” The type, a captive specimen,
was “presented by King Menelik of Abyssinia to President Roosevelt
in 1904,” and in March of that year was deposited in the National
Zodlogical Park in Washington, where it died November 14, 1906.
Hollister further states that “there is every chance that the lion was
brought to the Emperor as a kitten by some of his subjects living in
some far-distant corner of Abyssinia. . . . All the characters used in
separating the race. . . . are those conunon to specimens of mas-
saica reared in captivity, and it might be argued that since the type
specimen of roosevelti might well have originally been captured within
the habitat of massaica the name should be placed in the synonymy of
the latter form.” He appears, however, not to have been then ready to
make this assignment, as he gives roosevelti provisional recognition.

1913. Leo leo nyanzee (Heller). Felisleo nyanza Heller, Smithsonian Mise. Coll.,
LXI, No. 19, November 8§, p. 4. Type locality, Kampala, north shore
of Lake Victoria Nyanza, Uganda. Type, a flat skin, without skull.

1913. Leo Ieo bleyenberghi (Linnberg). Felisleo bleyenberghi Lonnberg, Rev. Zool.
Africaine, 111, fase. 2, December, p. 273. Type locality, Katanga,
Belgian Congo.

Leo leo azandicus, new subspecies
Plates XXXVI to XL

Type, No. 52084, &' adult, Vankerckhovenville, northeastern Belgian Congo,
April 18, 1912; Herbert Lang and James P. Chapin. American Museum Congo
Expedition. Orig. No. 1061.

Slightly larger in cranial and dental measurements than either L. l. nyanze or
L. l. massaicus, to which it is closely related, especially to nyanzz. General coloration
much as in nyanza but much paler, the general tone above varying from pale buff to
cream-buff instead of “ochraceous tawny,” and underparts correspondingly paler;
1t is strikingly different from the general grayish tone of typical massaicus.

Type.—Pelage very short, only about 8-10 mm. in length on most of the upper-
parts, or about asin typical massaicus from near Lake Nyanza. General
coloration above “warm buff” (Ridgway, 1912), darkening on sides of head
and neck to “cinnamon buff,”” and over the mid-dorsal area, from the shoulders
posteriorly, to “clay color,” paler on the flanks; underparts “light buff,” whitish
medially; fore limbs externally pale orange-yellow, much paler internally; hind
limbs (including thighs) externally grayish, with a slight buffy tone, gradually passing
into “pale buff " internally; tail proximally grayish slightly suffused with pale buff,
the hairs minutely tipped with blackish, the black tips increasing in length on the
middle third of the tail, passing thence gradually into a long terminal brownish-black
tuft; soles brownish black, the long dark hairs extending upward between the toes
and encirching the claws, proximal to which is a narrow band of pale buffly white;
dark ear spot of lengthened hair intense black. The mane is well developed, forming a
narrow median crest (longest hairs 120 to 150 mm. in length) extending from between
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the ears posteriorly to the shoulders, spreading laterally to the sides of the head and
neck to the foreneek, chest, and sides of shoulders (longest hairs on shoulders 150 to
200 mm. in length). The hairs of the median crest are pale buff grizzled with black-
ish, the latter prevailing; on sides of neck and foreneck entirely warm buff; lower
foreneck, chest and shoulders darkened with a profusion of blackish-tipped hairs.
There is no ventral crest. The type has a better developed mane (Pl. XXXVII)
than any of the five other male skins, in two of which it is reduced nearly to
obsolescence.

Two of these five adult males agree very closely in coloration with
the type; and two others are paler, one of them very much paler. Four
of the five adult females are indistinguishable in color features from the
male type, although the mid-region of the back is slightly darker than
in males through slightly greater length of the blackish tips of the hairs.
The other female is much paler than average males. Two of the three
young specimens are darker than the adults.

The smallest of three young specimens, a nursling in the first soft
coat (total length 650 mm., the teeth still enclosed in the gum), has the
pelage long and more or less woolly, with sparse long fine overhair. This
specimen is much paler than the other two, which are considerably older.
The coloration is much paler than in adults, the upperparts being pale
buff with a slight intermixture of long blackish hairs. The underparts
are pale buffy white, strongest on the foreneck, palest posteriorly. The
crown, from between the eyes to the nape, is blotched with small dusky
brown spots; there is a median dorsal line, from the shoulders to the
tail, formed of small disconnected blackish spots; the fore limbs are
externally thickly marked with small spots of dull brown; the hind limbs
are more heavily marked with still darker spots; the lower back and
proximal half of the tail are also obscurely spotted with pale brown.

Another young specimen (No. 52071, milk dentition fully developed
and four of the upper incisors and p* already replaced by permanent
teeth) is much larger and several months older. In this the pelage is
long and full; the upperparts are in general ochraceous buff, with many
of the hairs conspicuously tipped with black, especially along the median
line, and hence darker and more highly colored than any of the adults.
The hairs of the dorsal area are about 80 to 90 mun. in length, with a
narrow median crest in which the hairs have a length of 120 to 125 min.
The spotting on the head and limbs is similar to that of the nursling.

The third voung specimen (without skull) is intermediate in age and
size between the two above described, and is likewise intermediate in
features of coloration. The pelage is longer and softer, with much more
woolly underfur, the pelage of the upperparts averaging 225 to 250 mm.
in length.
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The two older of these three immature specimens are much more
richly colored than any of the adults, and darker in general effect in con-
sequence of the greater length of the black tipping of the hair.

The spotting of the limbs, crown and flanks, so eonspicuous in the
young, is scarcely distinguishable in adult males and usually redueed
almost to obsolescence in adult females, varying more or less individually
in both sexes.

Collectors’ measurements of type: Total length, 2860 mm.; head
and body, 1830; tail vertebrae, 1030; hind foot, 400.

Skull measurements of the type (Pls. XXXIX-XL): Greatest
length, 375; condylobasal length, 335; zygomatic breadth, 245; in-
terorbital breadth, 77.5; Dbreadth at base of canines, 99; breadth at
pt, 133.4; length of nasals (middle), 93.8; length of lower jaw, 243;
length of upper toothrow (including canine), 115.5; length of lower
toothrow (including canine), 135.4; upper carnassial, 40.5X20.1;
upper molar, 11.1X6.2. (For measurements see Tables D and I, pp.
237, 242.)

Represented by 15 specimens, all adult but 3, 14 of them from
Faradje, collected as follows:

Faradje, 14 (1 skin without skull and 1 skull without skin, 7 speci-
mens with flesh measurements), February 11, 1911-December 27, 1913.

Vankerckhovenville, 1 (skin, skull, and flesh measurements),
April 18, 1912,

Each mnonth of the year is represented by one or more specimens
except March and October.

As shown by the subjoined tables of the available external measure-
ments of Congo and East African wild-killed lions (Tables A, B, C, pp.
235-236) the Congo series is not distinguishable by size fromn Leo leonyanz,
nor is the latter separable on this basis from L. I. massaicus. The series
are too small to be fully satisfactory, but as they consist of specimens
strictly comparable as to age, and were all measured in the flesh by
trained collectors, they are assumed to be reasonably indicative.

Comparison of Cranial and Dental Characters of Congo and East African
Lions

CraxiaL.—The cranial measurements of these specimens (Tables

D, E, I, G, the latter a comparative summary of D, E, and F), ecom-
prising a larger number of individuals than are available for external
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measurements, especially of females,' are based exclusively on skulls of
old adults, in which the sphenoidal sutures are wholly obliterated, thus
eliminating the clement of immaturity. While the data thus obtained
are not distinctively diagnostic they possess especial interest from the
viewpoint of individuality. Unfortunately the series are, respectively,
too limited for establishing a norm for the three regional forms involved
as regards males, but this mnay be assumed as closely approximated in the
case of the females, particularly of nyanza and massaicus.

- The principal cranial measurements (see comparative summary,
Table G, p. 240) of seven old male skulls of azandicus indicate that the
greatest average length of the skull is 6 mm. more than in four compar-
able skulls of nyanze and 11 mm. more than in nine comparable skulls of
massaicus. The breadth of the skull is correspondingly greater in
azandicus, the zygomatic breadth being 7 mm. more than in nyanze and
8 mm. more than in massaicus; the mastoid breadth is 3 mm. more than
in nyanze and 4 mm. more than in massaicus. In five old female skulls
of azandicus the greatest length of the skull averages 1 mm. more than
in ten comparable female skulls of nyanze and 2 mm. more than in
thirteen comparable skulls of massaicus. While these differences are
small and of little diagnostic value, the extremes (maxima and minima)
are consistently in agreement with the averages. It is also to be noted
that one of the male skulls, and one of the female skulls of azandicus
are so far below the normal in size as to be properly considered as dwarfs,

- particularly the small female, and thus tend to reduce the average as
given above for this form.

The relative proportion of zygomatic breadth to greatest length of
skull in the males of the three forms differs only by a little less than one
per cent, and in the females the divergence is about as slight. In
azandicus (7 males, 5 females) the pereentage of zygomatic breadth to
greatest length is in males 67.2, in females 67.7; in nyanza (4 males, 10
females), for males 66.4, for females 66.2; in massaicus (9 males, 13
females), respectively 67.0 and 66.1. These statistics indicate a relatively
wider skull for azandicus, the difference between females of azandicus
and nyanza, its nearest geographical ally, being about 1.5 per cent and
between azandicus and massaicus about 1.6 per cent. The breadth at

!In this tabulation the measurementa given by Hollister (1018, U, 8. Nat. Mus. Bull. 99, pt. I, pp.
100) have been utilized, but only the skulls indicated in his tables as having the * basal suture
* have been admitted, in order that the measurements may be strictly comparable in age
the 0 seriea of twalve skulls, all of which are old adulta with the aphencidal sutures entirel
terated by ankylosia. Holliater's skulls of massaieus inelude four of individuals reared in eaptivity.
are ineludodvin my tables (Table F, b, p. 230) but are excluded from the averages and ex-
tremes because they are so obviously abnormal. For special comment on these skulls see p. 234.
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the interorbital constriction is also slightly greater in azandicus than in
either nyanza or massaicus.

DexTAL.—The teeth (Tables I-L, pp. 242-246), like the principal
measurements of the skull, present no differences by which specimens of
azandicus can be distinguished with certainty from those of nyanze or
massaicus. On the whole the dentition of azandicus is slightly heavier
than in either of the others, but not more so than would be expected
from the slightly greater size of the skull. The toothrows of both jaws,
however, are disproportionately longer in azandicus, and the upper
canine is a little heavier, in both males and females.! As in cranial
measurements, massaicus is also the smallest of the three forms in most
of the dental measurements.

Comparison of Leo leo azandicus with Uganda and British Iast Afriea
Lions

Leo leo azandicus is nearest geographically to Felis leo nyanza
Heller,? at present an imperfectly known form. The latter was based on
two specimens, the type, a flat skin of an adult male (without skull)
from Kampala, Uganda, and a paratype (skin and skull) from Mulema,
Uganda. Three other specimens are mentioned later by Heller® as
examined by him in the British Museum, namely, “two lionesses from
Mulema and one lioness from Ankole.” The male from Mulema is
stated by Heller to be ““quite identical with the type in color and may be
taken as representing the race [nyanze] here described.” The cranial
characters are based on this Mulema specimen. The range of the race
is given as “ Uganda and the Nile Valley from the German border north-
ward to the Sobat and the Bahr-el-Ghazal drainages, cast as far as Mount
Elgon and the western shore of the Victoria Nyanza, and west to the
Congo-Nile watershed; limits of range unknown’’ (Roosevelt and Heller,
loc. cit., p. 226). On the accompanying distribution map of the East
African races of lions (loc. cit., p. 227) the range of the Uganda lion is
depicted in accordance with this statement, obviously in large degree
hypothetical.

Hollister, in his ‘East African Mammals in the United States
National Museumn’ (1918, U. S. Nat. Mus. Bull. 99, part 1, August 16,
pp. 156 and 164), greatly extended its range to the eastward, he referring
to it part of the range of massaicus as defined by Roosevelt and Heller.
Hollister says (loc. cit., p. 156): “. . . . the excellent series of speci-

'If the dwarfish female (No. 52073) is excluded in compuung the average.
11913, Smithsonian Misc, Coll LXI, No. 19, November 8, pi

4-5.
11914, Roosevelt and Heller, Tife Histories of African Gnme Ammnh I, p. 228,
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now preserved in the United States National Museum proves that
lions of the Southern Guaso Nyiro and Sotik are separable from the
irobi, Kapiti Plains, and Kilimanjaro animals, and are better placed

the form described by Heller from the northern shore of Victoria
Felis leo nyanzz.” While agreeing with Hollister that these
are separable from massaicus, I would not assign them to the
‘nyanz form, for reasons presently to be given.

Through the kindness of Mr. Gerrit S. Miller, Jr., Curator of Mam-
ﬂ. at the United States National Museum, the type specimen of
‘ eand eleven of the specimens from British East Africa referred by

to nyanze, and listed under thisform in his tables of measure-

‘ments (namely, four males from Lime Springs, Sotik; three females from

Loita Plains; four females from South Guaso Nyiro River) have been sent

‘to me for examination. From these specimens it appears probable that

m‘s conception of nyanza was based not so much on the type

specimen of this form as upon the Sotik, Loita Plains, and Southern

Nyiro specimens. This is especially indicated by his reference to the

pelage, as he says: “The Uganda lion. . . .isadarker, richer colored,

 longer-haired animal than the lion of the Kapiti Plams and Kiliman-

regions”’ (loc. cit., p. 164). The type specimen of nyanze is short-

like the azandicus series and typical massaicus from the Kapiti

Plains and the Kilimanjaro district, while the Sotik, Loita Plains, and

Southern Guaso Nyiro River specimens are long-haired, the pelage being

‘not only twice the length of that of massaicus but much heavier in con-

of its greater lengthi. It therefore seems desirable to recognize

- .h Sotik, Loita Plains, and Southern Guaso Nyiro lions as a well-

race intermediate between the East African massaicus and the

w nyanza, characterized by the differences of pelage and coloration

out by Hollister as separating his “nyanze” from typical mas-

saicus. This race, in view of Hollister’s important researches on the
mammals of East Africa, may be fittingly named as follows.

Leo leo hollisteri, new subspecies
 Felis leo nyanzae Hovvister, 1018, U, 8. Nat. Mus. Bull. 99, part 1. August 16,
pp. 163164, 166-169 (part; not Felis leo nyanze Heller).
T'ype, U. 8. Nat. Mus. No. 181568, o* adult (skin and skull), Lime Springs, Sotik,
British Fiast Africa, April 18, 1911; E. Heller, Rainey African Expedition. Orig. No.

General coloration above paler, and pelage nuch longer and thicker, than in
‘#ither nyanza or massaicus; more buffy and less gray than in massaicus.  Ventral
surface and inside of limbs inuch lighter or more whitish (pale creamy white) than in
either massaicus, nyanzx, or azandicuas,

Range, as now known, the eastern drainage of Victoria Nyanza.
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As Hollister has stated (loc. cit., p. 156), there are ‘“‘no reliable char-
acters by which the skulls of the two races [massaicus and nyanze)
may be distinguished.” While there is a slight average difference in
size it is not diagnostic, the large amount of purely individual varia-
tion exceeding the average differences, not only in size but in details of
structure.

Hollister believed (loc. cil., p. 164) that the type skin of nyanzae had
been ““ considerably darkened by stain, apparently from red soil and also
from some native tanning process. This [he says] has reddened all the
lighter parts on the face, head, and limbs.” On a first hasty inspection
of the skin I accepted Hollister’s view that the reddened areas were the
result of staining, but a later, more careful, examination convineced me
that this assumption is not warranted, although it appears to have influ-
enced him in referring the Sotik and other British ISast Africa specimens
to nyanze. The redder markings on the limbs are perfectly symietrieal
in form, size and position, while there is no suggestion of similar redden-
ing on the lighter colored ventral edges of the skin, or elsewhere on the
body or on the head, as there most likely would be were these ruddy areas
of accidental or artificial production. Both hind feet present exactly the
same pattern of interdigital narrow streaks of intensified color extending
for several inches proximally from the junction of the toes, while the
thickened and slightly lengthened reddish hair on the “heel,” divided
mesially in skinning, fit together to form an elongated symmetrical
brownish patch on the posterior aspect of the tarsus, a differentiation of
color and texture common in the Felide. Incipient interdigital streaks of
deepened color on the hind feet are often present in other forms of lious,
but usually less developed than in the type skin of nyanze. The anterior
surface of the forefeet is considerably darkened in comparison with the
feet of the allied races (massaicus, hollisteri, azandicus), not by staining
or discoloration but as a normal condition. The same is true also of the
“darkened’’ areas of the face and head.

The four geographic races of lions it is here sought to establish
undoubtedly completely intergrade geographically. The extremes are
Leo leo azandicus of the savannah district of northeastern Belgian
Congo and L. l. massaicus of British and German East Afriea, east of
the Victoria Nyanza drainage system. They are not only widely
separated geographically and environmentally, but differ appreciably in
size and so strikingly in coloration that if one had to deal with them
separately, or without the connecting intermediates, it might seem
reasonable to consider thein as specifically separable.
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L. L. nyanza is at present imperfectly known as to its average char-
nd range. Its relatively intense coloration, combined with a
nvironment to which it seems obviously due, renders it neces-

] it recognition till material is available for a final determina-

wa.nd massaicus, but presents marked differences in char-
and in coloration from either. Its separation from mas-
s made by Hollister in his revision of the East African forms of

leading features of these four forms of lions may be presented in
“op- as follows:

&nl&rgut coloration pale buff. Savannah district of northeastern Belgian

T AT To v e e | azandicus.

~ Size medium (?); coloration “tawny ochraceous.” Northern and probably

western borders of Victoria Nyanza................... .. nyanz.

~ Size smallest; coloration decidedly grayish. British and German East Africa,

I eastward from the Victoria Nyanza drainage. . . ... .. .. .. massaicus.
‘much longer.

l Bize mediumn; coloration between that of azandicus and nyanzx.  Eastern

drainage of the Vietoria Nyanza basin. . ......... ... .. .. .. hollisteri.

a further distinction it may be noted that the ventral surface
e inside of limbs are creamy white in hollisteri, pale buff in
ndicus, deep buff in nyanze, and pale grayish buff in massaicus.

No material is available for a comparison of Leo l. azandicus with the
Vest African forms, to which it is probably more nearly related than to
1y hﬂ East African races. The West African forms are Leo leo

si8 of the coast region of Senegal and L. . kamptzi of the
On- coast myon On geographical grounds it is fair to assume
‘neither of them is racially identical with azandicus. L. l. bleyen-
hi,! of southeastern Belgian Congo, also requires comparison with

icus, although the type districts of the two are separated by nearly
thousand miles of latitude. No material, however, for such compari-
1 is at hand.

m‘” of Felis leo beyenberghi linnberg is Katanga, near the Rhodemia border of

elgis m K Zool, Africaine. 111, fase. 2, p. 278). Later Lonnberg (1917, l\unxl Sven.

i andl, Stockholm, LY 111, No. 2, April, pp. 47—40) referred to this subspecies three speci-
: Rutshuru, and Beni. in the Lake Rivu-Lake Albert Edward district.
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Individual and Sexual Variation in the Skull and Teeth of Wild-Killed
African Lions

The accompanying measurements (Tables A to M') are intended in
part as a record of not only the average relative size of series of skulls
and of the teeth of three regional forms of African lions but also data
illustrative of individual variation and, incidentally, of sexual variation.
Hollister has already called attention to the fact that individual varia-
tion is much greater in females than in males. In his ‘East African
Mammals in the United States National Museum™ he says of Leo leo
massaicus: “‘Skulls and teeth of females vary much more than do
those of males. The range of variation in size of the teeth in lionesses
from one loeality is startling. There is great variation in the shape and
size of the auditory bulle in skulls from one locality.”” Under L. l.
nyanza (loc. cit., p. 164) he adds: “There is the same great variation in
size of skull and teeth in the lioness as in massaica.”

SkuLL.—In Table H (p. 241) the range of variation is given for a
few of the principal measurements of seven male and five female
skulls (all from the same locality except. one) of Leo leo azandicus; of
four male and ten female skulls of L. l. nyanze (based on measure-
ments published by Hollister); and of nine male and thirteen female
skulls of L. l. massaicus (in part from Hollister). The difference be-
tween the largest and smallest specimen for both sexes of each form is
given in millimeters (see upper section of the Table) and also in percent-
ages (see lower section of the Table), the latter based on the respective
averages for each form. The variation in the total length of skull in
males ranges from 15 mm. in nyanzae (based on only four skulls) to 36
mm. in massaicus (based on nine skulls). Doubtless a much greater
range would be shown by larger series. The percentage of variation
ranges from 4 to 10. This difference is two times greater than that
between the averages of the three forms, based on the same specimens.

ITables of Measurements
able A. E xu-mal measurements of L«a leo azandicus (p. 235).
e ** nyarza (p. 236).
3. - " massaicus (p. 236).
D. G rnnml measurements of Lco leo azandicus ( "84)
I'._. nyanzx (p. 238).
R - L MY massatcus (pp 238-239).
G. Comparative summary of Tables D, E, F (p. 240).
H. Amount nnd(?erceutaze of cranial variation for the three forms, based on
Tables D-G (p. 241)
¥ 1. Denml measurements of Leo leo azandicus (p. 242).
“ 18 . " nyanzx (p. 243).
K. i - Y massateus (pp. 244-245).
* L. Comparative summary of Tables I, J, K {p. 246).
ML Amqlunt and Bc-(rccr'x):aue of dental variation for the three forms, based on
J 7)
11918, U. S, Nat. Mus. Bull. 99, pt ) \ugust 16, p. 157,
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The average per cent of variation in total length of skull in the
females of the same forms (five skulls in the case of azandicus, ten for
nyanza, thirteen for massaicus) is much greater than in males, not only
relatively but absolutely, although the female skulls are nearly one-
fourth smaller. This is especially true of the breadth of the skull, the
percentage of variation in the zygomatic breadth of males being about
6.5 and in females about 14, with about the same proportionate
divergence in the breadth at the base of the canines, at the interorbital
constrietion, and in the mastoid breadth. At most of these points the
perecentage of individual variation in females is about twice that of males.
It is also much greater in females of nyanza than in females of either of
_ the other two forms. Exceptional divergences from the averages occur in
individuals of both sexes i each of the three forms.

TerTH.—The teeth of African lions are extremely variable in both
size and form in both sexes. The upper earnassial in seven males of
Leol. azandicus varies 4.5mm. in length and 2.2 mm. in greatest breadth,
giving a percentage of variation of about, respectively, 12 and 11. In
five males of nyanze the percentage, respectively, is 14 and 11; in nine
skulls of massaicus, 12 for the length and 18.8 for the breadth. Infemale
skulls the breadth of the upper carnassial is much more variable than the
length, the percentage for length in five female azandicus being 4.9,
while the percentage for breadth is 13.4. In ten females of nyanzae these
percentages are respectively 9.9 and 15.7; in thirteen females of mas-
saicus, they are 8.5 and 13. The upper earnassial in females is relatively
shorter and broader than in males, and more variable in both size and
form.

The lower molar varies about equally in both sexes, the percentage

of variation ranging from about 10.9 in massaicus to about 19.9 in
nyanze. .
The vestigial upper molar is the most variable of all the teeth in
both size and form, the percentage of variation in both length and
breadtl, in azandicus and massaicus, being respectively 25 to 27 for
the axial and transverse dimensions.

The upper eanine is also extremely variable in size in both sexes,
but much more so in females than in males.

These statistics indicate that eranial and dental characters are not
s0 stable a basis for the diserimination of regional forms as has been often
assumed, and emphasizes the fact that, like color characters and general
size, they may often prove misleading, especially when a supposed new
form of a plastic group is based on a single specimen, since it may or may
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not (most likely the latter) represent the norm of the locality from which
it was received. It is well to remember that the extremes of a large
series from a single locality often differ much more from each other than
the average difference between well-grounded regional forms.

Sexual Difference in Size in Lions

Female lions, as indicated by the few trustworthy external measure-
ments available (Tables A-C), are about one-sixth smaller than males,
in the three regional forms here under consideration. On the basis of
greatest length and zygomatic breadth of the skull approximately he
sume sexual ratio of variation in size is shown. This is less than in
African leopards, in which females are about one-fifth smaller than
males.

Abnormality of Park-Reared Lions

Hollister has given an admirable exposition of the striking effect of
life in the unnatural environment of captivity upon lions,! which should
receive the closest study by all specialists in mammalogy. For purpose
of comparison his cranial measurements of four lions (two males and two
females) reared to full maturity in captivity, and whose complete life
history is fully known, are included in the tables of measurements of
Leo leo massaicus (‘Table F, b, p. 239). He has shown that park-reared
specimens differ markedly from wild-killed individuals, not only in
coloration but in size and in important cranial features, indicating clearly
that such material is “valueless for systematic work.” It is also highly
misleading, and the many forms (species and subspecies) which have
been based on such material are thus wholly discredited, especially in the
larger Felidae, among which many forins have been thus founded. Hol-
lister has shown in much detail the parts of the skull most affected, and
given as an explanation the great change in habits compelled by life
in captivity. He says (Bulletin 99, p. 158): “The most conspicuous
peculiarities of the MeMillan lion skulls [skulls of massaicus brought
alive to Washington as cubs from near Nairobi] and of other zoo-reared
lions as well [including the four only known specimens of Felis leo roose-
velti Heller], are the greater (relative and actual) zygomatic breadth, the
large rostra, and the great distance across the base of the skull at the
mastoids.  While actually measuring less in condylobasal or greatest

'Hollister, N., 1917, ‘' Some Effects of Environment and Habit on Captive Lions.” Proc. U.S. Nat.
Mus., L111, June 1, pr, 177-193, Pls. xx11-xxv. Abstract given under Felis leo massaica in his ‘Last
African Mammalsin the United States National Museum.’ 1918, U. S. Nat. Mus. Bull. 99, pt. 1, August
16, pp. 157=161, Pls. Lut-vv,
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ngth than many of the wild massaica skulls of equal age, they have a
- zygomatic breadth than any, averaging about 30 millimeters
. males, and 20 millimeters more in females.” He also says (loc.
61): “In the case of the McMillan lions the capacity [of the
1case] is about 50 cubic eentimeters less in males and about 40 less
’ _‘ , than in wild-killed examples of equal age from the same

d and park-reared lions of the massaicus type is afforded by the
> zygomatic breadth to the greatest length of the skull, which
ws: average for wild-killed males, 66.8; for two park-reared
s, 74.4. The average for wild-killed females is 66.4; for two park-
4 m, 82.2.

eastern Belgian Congo

. R Head i i
Locality Sor | Legth | Do | Vorina | Ihed
Paradje @ | 2130 | 1760 | 970 | 390
“ o | 2s0 | 1830 | 950 | 305
Yankurckhovenville o | 2860 | 1830 | 1030 | 400
35 | 2190 | 1807 | 983 | 395
Faradje o | 2330 | 1530 | so0 | 330
“ o | 2100 | 1360 sS40 | 310
“ o | 220 | 1490 | s00 | 325
s o | 2430 | 140 | 950 | 330
4 o | 2350 | 1608 | 848 | 324
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.

Table B.—External Measurements of Leo leo nyanze from British East
Afriea (From Hollister, 1918, U.S. Nat. Mus. Bull. 99, pt. 1, pp. 168, 169)

. 8. Nat. . ‘Total H d Tai ‘Hinc
gﬂ usl ‘1\\.0! Locality | Sex Leg';th 'l;gd;n Vaﬂ;ldxn Foc(
181569 | Lime Springs, Sotik g | 2710 | 1760 | 980 | 356
181570 |« “ “ g | — | 1208 Ul ssa 355
18157 Kabalolot Hill g | 2730 '| 1720 | 1010 370
181577 Telek River & | 2749 | 1835 914 375
162913 | 8. Guaso Nyiro R. I | 2080 | 1950 | 1030 385
| |
Average 5 5 | 2799 | 1799 984 368
|
181589 Loita Plains Q 2380 1470 910 310
181500 “ u Q | 2360 | 1520 $40 315
181592 “ o« o | 2550 | 1590 960 360
181578 Telek River o | 2410 | 1490 920 335
191583 | o« o« Q 2551 1575 976 325
Average [ 69 2450 1629 921 329

Table C.—External Measurements of Leo leo massaicus' from British
East Africa (From Hollister, loc. cit.)

: . ’ ‘
U. §: Nat. - i

Mus. No. Locality | Sex 11?.2‘1'&; H?x‘gﬁnd Vertaben | Foot
161914 | Wami Hill 9 | 2350 | 1560 | 820 | 325
197137 | Nairobi ° | 234 | 110 | 7 | 805
199524 z o | 212 | 1621 | 801 | 336

|
Aversge | 3¢ | 2312 | 1530 | 7182 | 322

tNo external measurements of males available.
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Table E.—Cranial Measurements of Fourteen Adults of Leo leo nyanza
from British East Africa (From Hollister, 1918, U. 8. Nat. Mus. Bull.
99, pt. 1, pp. 166, 167)

[ | !

<8 |=
g . |92 |38
. s | B& -5'5 2% | ms 2
1. 8. N 82 | 2% | = “« |£2|=s

G| e e 33 EE) 0B |08 !}1 %
| |&° | & | & |52 88| R4 |S5K| °R

181571  |Lime Springs, Sotik | & | 368 | 324 | 243 | 98 | 71 | 185 | 114 | 255
181577 | Telek River 5 | 356 | 318 | 235 |93 | 70 | 132 | 108 | 245
162913 |S. Guaso Nviro R. | o | 371 | 320 | 251 | 98 | 74 | 144 | 106 | 255
162919 |A'joro Osolali J | 356 | 321 | 235 | 92 | 66 | 182 | 104 | 242
Average 4 363 | 323 | 241 | 95 70 | 136 107 249
Paratype!{Mulema, Uganda g 1363 1324 {230 | — | 74 | — | 116 | 237
181589  |Loita Plains 206 | 269 | 202 | 80 | 62 | 117 | 87 | 208

181572 Kabalolot Hill

291 [ 2066 | 187 | 81 | 62 | 109 | 92 | 307
181930 “ i ‘

| 300 | 264 | 206 | 84 | 61 | 115 || 92 | 206
181578 |Telek River 1 284 | 256 | 180 | 75 [ 58 | 105 | 85 | 196
181583 T . 278 1202 | 86 | 63 | 117 | 98 | 211

313 | 281 { 204 | 88 | 66 | 123 | 93 | 212
277 [ 254 | 185 | 75 | 56 | 113 | 76 | 199

162916  |Njoro Osolali
162914  |S. Guaso \)|ro R-1

40 40 40 0 0O O O 0 0O O
T

162915 “ ‘ 290 | 268 | 203 | S+ | 54 | 118 | 89 | 205

162917 ‘“ ‘“ 302 | 272 | 196 | 80 | 60 | 115 | 89 | 208

162918 « “ |235 261 | 198 | 89 | 55 | 113 | $7 | 208
| ! |

Average | 9| 296 | 267 196 | 82 60 | 116 | 89 206

Table F, a.—Cranial Measurements of Seven Adults of Leo leo massaicus
from Viecinity of Lake Naivasha, British East Africa (Specimens Col-
lected and Presented by Paul J. Rainey to The American Museum

of Natural History)

| | E | "~ § — |
ale <E | 5.2
® 6L 2 | =28 -
< | 2¥ =3 154 2B B8 |Bse|S2
Cat. No. Locality Sex 5‘_.’. 28 |EE 39| 82 <X Z
AFEL A
30242 Near Lake Naivasha o | 863 312: 233;‘93‘3'68.011375 101.7 238.
30247 “ Ul o J | 355 315/ 245/95.3(71.0{183.7| 93.0f 238
30244 il % & (o 357" 310 235592.7173.4 136.1104.0 238
30248 « 18 ¥ Ey 248193.276.0 107.8 250
36420 e “ = d | 354] 313 24092.8/68,2133.3 106.0' 239
T - T ! ! |
Average 5 o | 357 312 24093 571.3135.2102.5 241
» |' ! !
30243 Near Lake Naivasha Q [ 2{]8| 270) 105:89.6-59.5.'1]7.5 66.6 197
30245 | L1 & - [} 300| 265 196;78.0|59‘6i1]5.0 8S.5 200
= i | 1

'From Heller, 1913, Smithsonian Misc. Coll., LXI, No. 19, November 8, p. 5.
238
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British East Africa (From Hollister, 1918, U. S. \'
Mus. Bull. 99, pt. 1, pp. 166, 167)

= 2‘5
i
S

337

Grentest
Length Nnsals

Breadth at
Base Canines
Interorbital
Constriction
Breadth

Length
Mandible

Mastoid

S 132 104/ 241
71 135 110] 257
70| 135| 118] 256
75 133: 1041 235

_.
BRS®
=

134 110 247
16| 97| 248
152| 101 260

.0
261 96
264 104

316
323
309
325
270
259 195 SO 115

264 203 S1 120 €6| 003
266 185 78 111, 90 200
267| 204/ S0 60 117 91 210
262 192 76 38 119 8S 208
254
258
269

|
180 74| 54| 1120 80 198

192 77 58 114
195 s1 67 112 07 212
273/ 193] 81 60 115 100 209
195 snl 64. 112 93| 200

71
78
SO
195/ 79 60 llGJ ”(J
38
63
57
60

£

264 194 79' 60- 114 90 204
201} 265 200 S1 59 1200 89 200
300 265 224 84/ 64] 119 ST 206

0-05 10 40 40 40 10 40 0 O O O © q.o,g Q Q Q q

' Raised in eaptivity snd abnormal.  Exeluded from the averages snd extremes
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Table G.—Comparative Summary of Cranial Measurements of Adult
Lions from Northeastern Belgian Congo and British East Africa,
all Strietly Comparable as to Age (Based on Tables D, E, and F)

I F
g L|s (2838 i
35 §= (2% | 25|28 | 5E
Regiona! Form Sex | 58 2 AL | 5% z(.) 52 gg L
P zi e~ | 28|28l | 88
& g2 |& &8 [R5 |28 |2 | 3|4
‘ | |
Leo leo azandicus | & 7 |Average 369i 330 24S| 96 75 139] 115] 244
“ “onyanze | & | 4 & ‘ 363| 323 241 95/ 70 136 107| 249
“  massaicus | & | 9| ¢ 358 318 240 04 71 135 106, 244
' 1
N . | 1 [
Leo leo azandicus | & 7 Minimum | 355 323 ‘240| 91, 67 133| 108; 237
¢ Y nyanze g 4 ¥ 356] 318, 235 92| 66| 132 103} 242
“ Y masgsaicus | & | 9 ae | 337] 310 233 92| 60| 132| 102| 238
= 1 ! — I |
Leo leo azandicus = & 7 \Maximum 380 '335| 255; 99, SO/ 143! 119| 253
Y nyanza I 4 = 3711 329 2511 98| 74| 144| 114 255
“ ¢ massatcus | @ | 9 ¢ 378 335| 248| 100] 75| 137] 118] 257
Leo leo azandicus | @ | 5 Average 207 265 201 81| 62 117 84 201
Y nyanze 9 [ 10 * 296 267 196/ 82| 60| 115 89| 206
Y massaicus | Q@ | 13 & 205 264 195 S0 60/ 115/ SS| 208
LT : |
| |
Leo leo azandicus = @ 5 Minimum 280 260 IM' 7.'| 56 1120 76 196
‘Y nyanza 2| 10 i 277 254 1807 75 54| 105 85 196
O massaicus | @ | 13 = 282| ‘254] 180 74| 54 110 Dﬁl 196
e DR |
| |
Leo leo azandicus | Q 5 |Maximum 305 270 210 86| 67 127 93| 204
“ Y uyanza @ | 10 4 313 281, 206, 89| 66| 123] 98] 212
“ Y massaicus | @ | 13 L 307 273 204, 81 67| 120 100, 212
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nt and Percentage of Variation in Cranial Measure-
(dult Lions from Northeastern Belgian Congo, and from
- British East Africa (Based on Tables D-G)

=

* 4

: s |52

; ji HE

d - - E=Z | =z

Amount of Variation (in millimeters

25 | 12 1n 16

15 | 1 1 13

36 | 25 16 19

25 10 17 | 8

36 | 27 13 | 16

25 | 19 14 |16

Percentage of Variation (based

6.8 3.7 72| 95|6.5

4.1 3.4 $.8/10.0 5.2

10.0 | 7.8 3.7|15.0 (7.8

s4| 3. 128202 39

122 10 156 14.6 7.8

s4| 7. 79 15978
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tal Measurements of Fifteen Adults of Leo leo nyanse
East Africa (From Hollister, 1918, U. S. Nat. Mus.
Bull. 99, pt. 1, pp. 166-169)

.E 55 o'—:..‘ i:."

| b§ 2t % s
U

| Locality Sex :%‘g 3% %}E Carnamial | %

& & & .§

G | 108 125 27.9 | 40.8X19.5 | 30.6

J | 106 118 24.8 | 35.3%17.4 | 24.9

J | 109 125 9.1 37.8%18.8 | 28.8

G | 114 132 26.7 | 37.9X19.4 | 28.2

J | 111 128 27.5 | 39.7X18.5 | 30.6

65 | 109.6 | 125.6 | 26.5 | 38.2X18.7 | 28.6

Plains Q| 95 109 21.3 | 33.0%x15.3 | 25.0

Hill 9 | 98 111 22.5 | 35.8%16.4 | 25.5

- " Q| 99 111 28.83 | 34.4X16.4 | 25.1

Telek River Q| 94 107 21.3 | 84.5X16.4 | 25.2

B = Q| 09 115 22.8 | 32.8X15.8 | 26.2

EjaoO-oh.li 9 | 102 113 22.8 | 36.2X17.8 | 25.5

Guaso Nyiro R. 9| o4 114 19.6 | ——— | 22.7

- T 9| 95 110 23.0 | 34.4X17.9 | 25.7

il g 9| 98 111 20.4 | 33.0X16.5 | 23.4

“ “ Q| o4 106 21.2 | 85.7X17.1 | 24.9

109, 96.8 | 110.7 | 21.8 | 84.4X16.6 | 24.8
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Table K, a.—Dental Measurements of Seven Adults of Leo leo massaicus
from Vicinity of Lake Naivasha, British East Africa (Specimens Col-
lected and Presented by Paul J. Rainey to The American
Museum of Natural History)

| Bsl 1 Ié%“ _ £
Cat. No, Losidity Sex f;'g?-:' 22 | 532 %éi Mor | £
< =g =&
| & . | 5% 2=8 £
|
30242 [Near Lake Naivasha | &' [106.8/123 3 28.5 | 85.8 |10.6X6.525.7
30247 o B L o 1103.5/121.8 27.6 | 36.3 |10.2X%5.0/27.5
30244 | e w “ & 1107.0(121.2 27.7 | 37.0 |12.4X5.5/26.0
30248 BT “ & 107.4128.0 26.6 | 37.1 [10.7x5.5/26.8
36420 Le “ | [112.0124.5 26.6 | 37.8 |11.8X5.328.0
| |
Average { 5 c"|107.3-123.8| 27.4 | 36.8 11.1X5.626 8
30243 Near Lake Naivasha | ¢ | 03.3100.2 20.3 | 5.0 11.3X4.5/26.0
30245 “ e w9 | 93.6/107.0[ 2.0 | 34.0 |11.0X4.7/24.6
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Table K, b.—Dental Measurements of Nineteen Adults of Leo leo
massaicus from British East Africa (From Hollister, 1918, U. S.
Nat. Mus. Bull. 99, pt. 1, pp. 166-169)

r e | 5|4 | :
g2z Sz g1 =
U8 28 | 25 | O v ! -
Iu’;*‘o‘ Locality | Sex 5—.5—;;: ---c“_é Ii;!.:‘—s Cln':fginl ]
| 8152 | L 2
174742 Mount Kilimanjaro | & | 109 126 {'96.2 | 35.4X16.4 | 25.6
182207 Kapiti Station '| | 112 128 | 27.8 | 40.0X19.9 | 28.6
155443 Nairobi G116 | 133 | 278 | 30.3%18.9 | 28.8
163328 Laikipia Plat. | & 112 || 127 | 24.4 | 88.0%19.1 | 27.7
|
Average (Wild-killed) 4 | 112.1 | 129 | 26.6 | 38.2X18.6 27.7
107944 Nairobi o | 108 |127 [23.0{35.8X18.1 282
199707 - @113 131|252 37.9%19.7 | 27.6
‘ .
174744 Mount Kilimanjaro | ¢ | 94 | 108 | 21.8 | 34.0X16.2 | 24.2
182308 Ulu Station Q 93 1101 28.6 | 85.4X17.7 | 25.1
182203 Kapiti Station Q@ 9 108 | 21.9 | 35.2X17.1 | 25.3
182324 = v | 9| 94 1081200 33.0X16.5 | 25.3
152326 - o o ! 95 |108|19.4 |33.2X15.5/23.9
182421 - 1 9 | 93 |106|21.9 32.5X16.3 233
152423 g = Lo | @ 105 |212]33.1x17.0 | 24.6
161914 ‘Wami Hill 9| 91 |104 | 21.7|33.4X15.6  24.2
163109 Laikipia Plat. 19| 98 | 115285 83.2X17.5 | 25.1
163329 h . | o | 80 | 115 21.2 | 33.9X17.4 | 25.9
163108  IN.GuasoNyiroR. | o | 98 | 112|228 350X17.3 256
Average (Wild-killed) 110 948 109 218 339x168 248
197137} Nairobi el 93 108.] 19,1 | 33.6X15.2 | 28.8
199524" | @ e 92 104 | 19.2 | 32.5%15.4 | 22.9]

1Reared in eaptivity. Added for comparison but excluded in computing the averages.
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Table L.—Comparative Summary of Dental Measurements of Adult
Lions from Northeastern Belgian Congo and British East Africa
(Based on Tables 1, J and K)

: &% af é%.s g
Bz 3 ® 3
» I
Regional Form Sex z-g S=g | 2E g‘“ O il
Zi 38 § s
@ & 3=
Leo leo azandicus d l rd '.-\veragc 114.3/132.5/27.8 {37.9X18.7/28 .4
“ Y nyanzaz gt s (- 109.6:125.6,26.5 [38.2X18.7.28.6
“ % massaicus a ’ 9 | “ 109.5[125.9|27.0 37.4X18.6{27 .2
Leo leo azandicus d | 7 Minimum 109.5127.6/25.1 36.0X17.9/26.2
“ Y nyanza o I 106.0J118.0'24.3 35.3X17.4/24.9
“ Y massaicus (o)} 9 I @ 103.5/121.2/24 .4 |35.4X16.4/25.6
Leo leo azandicus fos | 7 Maximum  |118.8/138.3) 28.9 [40.5X20.1{30.4
‘O nyanzze al| & 5 114.0(132.0, 27.9 |40.8%19.5/30.6
“ ¢ massaicus ad | 9 " 116.0i133.0 28.5140.0X19.9{28. 8
{
| I
Leo leo azandicus ol 5 i:\vc:a.gc 95.71113.2]23.4134.6X17.9|25 .6
‘O nyanzae Q | 10 * %.Sl]O.?I?l.S 34.4X16.6/24 .8
“ % massaicus | 8 '1'718 | g’ M.5108.9I2l.8 33.9X16.8/24.8
! | ! |
Leo leo azandicus | Q | 5 |Minimum 92.0/109.221.8133.8X16.824 2
% nyanze Q|10 o 94_0106.0' 19.6132.8X15.3122.7
““ massaicus Q|13 : “ 91.0104.0; 19.4|32.5%15.5/23.3
[

Leo leo azandicus Q [ 5 |Maximum 99.2117.7'25.0 35.5%19.2/27.8
“ Y nyanza Q ’ “ 102.0|115.0 23.3136.2X17.9125.7
“ % massaicus Q & 99.0115.0 23.6(35.4X17.7/26.0




—Amount and Percentage of Variation in Dental Measure-
f Adult Lions from Northeastern Belgian Congo, and British
East Africa (Based on Tables I-L)

» }‘[ ! i{ g

Form Sex | 3 !ﬂ _ 1—§ | olewer ¥

= £ 2 =

. g 5

) = '
" Amount of Variation (in millimeters)

d il 9.8 107 8.8 4.5X2.2 4.2
a.l % S.0|14.0 3.6 5.5X8.1 5.7
g 91125 | #1-8 4.1 4.6X3.5 8.2
Q 51 7.2 8.5 3.2 hAXS 4 3.6
e 110 8.0 9.0 8.7 3.4%2.6 3.0
Q|13 §.0(11.0 4.2 23.9X2.3 8.7

gl 7] 81| 8.5|18.611.0x11.7] 14.7
&1 6] 7.8 11.T|18.614.4%11.2 [19.9
ol 9l1na| 93152 123x188(11.7

5 71 4.9X13.4 | 14.
1116.9| 9.9X15.7 | 12,
1 2| 8.5X13.1 | 10.9

«Q «© ©
—
(=4

[ |
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PanTHERA Oken

Panthera Okex, 1816, ‘Lehrb. Naturg.,” Th. 3, Abth. 2, p. 1052. Type, by
tautonymy, P.[anthera) vulgaris Oken = Felis panthera Schreber (plate name) = Felis
pardus Linnmus.

The leopards of both Africa and Asia, as at present understood, form
a group of subspecies of Felis pardus Linngus, differing from all other
felines sufficiently to be accorded the rank of a full genus, in the opinion
of several of the earlier as well as recent taxonomers, while others hold
to the old view that lons, tigers and leopards are congeners of the
domestic cat. It is necessary to consider only the African forms in the
present connection.  The genus is represented in North and South
America by the Felis onca group.

Nomenclature and Type Localities of African Leopards

The name commonly ncceptod for the leopard group is of course
Felis pardus Linnweus (1758). The most that can be said for it is that it
was probably intended to (lvslgnnto the pard or panther of pre-Linnean
authors. The slight diagnosis, aided by the prineiple of exelusion, is
open to this interpretation. Az has been repeatedly noted by com-
mentators, and especially by Thomas,! ‘“Habitat in Indiis® gives no
basis for a type locality, and Linnwus’ citations of authors afford no
assistance. His first reference is to edition six of his ‘Syst. Nat.,” (p. 4,
No. 3), where he cites Ray, ‘Quadr., p. 166, and ‘Alp. Aegypt.,' p. 237,
neither of which bears on the matter of a type locality. To quote
Thomas (loc. eit., p. 135): “Ray gives no indication of loeality, but
passing to Alpinus we find an account of Leopards seen at Cairo and
Alexandria alive in captivity. The account is, no doubt, partly based on
Hunting Leopards (Cynalurus), but, none the less, may be accepted as
giving for the type locality: Egypt.” The objections to this ruling are
(1) that the leopards seen in captivity by Alpinus at Cairo and Alexandria
must have ceme either from some point far up the Nile? or fromn Arabia;
(2) they may more probably have been hunting leopards than true
leopards; (3) Linnwus’ Felis pardus was in all probability a composite
of both, and included also the Mexican jaguar. If the name had any
other origin than Linnus it would under modern standards have been
long since ruled out as indeterminate. If it is to be retained on the basis

Thomas, Oldfield. 1911, ‘' The Mammals of the Tenth Bdmon of Linnmus: an Attempt to fix the
Types of the Genera and the exact Bases and Localities of the S pecies.” Proc. Zodl. Soe. London, 1,
pp. 120-158.  Sce also Cabrera, 1910, Bol. Soc. Espafiola Hist. \at Madrid, X, pp. 422-427; idem,
1918, \\lll pp. 472482, Pls. xvI-xvIL.

L n'y pomt de lions, ni de Tigres, ni de léopards en Fgypte.’‘—Mascrier, 1740, ‘ Descript. de
I Fz”m- I, p. 125, as r]uuled by Buffon.
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that it has primary relation to panthers and leopards, as known to pre-
Linnean writers, its type locality should be restricted on the basis of
the first author who gave an intelligent deseription of the species based
on speetmens from a known locality. The first authors to make this
contribution were Buffon and Daubenton, three years after the publica-
tion of Linnzus’ tenth edition of his ‘Systema Nature.” Buffon says
(loc. cit.), p. 151: ‘‘La premiére espéce de ce genre, & qui se trouve
dans I'ancien continent, est la grande panthére que nous appelerons
simplement Panthére (pl. xi & xii), qui étoit connue des Grees sous le
nom de Pardalis, des anciens Latins sous celui de Panthera, ensuite sous
le nom de Pardus, & des Latins modernes sous celui de Leopardus.”
These names are all cited from Gesner (1620, ‘Hist. Anim. Quadr.,” 2d.
Ed., I, p. §24) by Linnmus (1758, ‘Syst. Nat.,” 10th Ed., I, p. 41) and
form his second reference under his Felis pardus.

In respect to the source of his material Buffon says: ““La panthére
que nous decrivons ici & deux autres de la méme espéee, qui étoient en
méme temps & la ménagerie du Roi, sont venues de la Barbarie: la
régence d'Alger fit présent & Sa Majesté des deux premiéres, il y a dix ou
douze ans; la troisitme a été achetée pour le Roi, d'un Juif d’Alger”
(loe. eit., p. 160). The deseription of the external form, by Daubenton,
is from a male (figured, Plate x1); the account of the color and markings
i# from a female (figured, Plate x11). Each of the three animals enumera-
ted by Buffon is mentioned individually by Daubenton in his deseription.

Following a well established custom in designating a type locality
for a composite species when none was originally indicated, I designate
Algeria as the type locality of Felis pardus (s.s.) Linnzweus, on the basis of
La Panthére of Buffon and Daubenton, and thus establish a starting
point for the nomenclature for the leopards of Africa.

Schreber’s plate bearing the name “Felis panthera Buff.” (1775,
‘Sdugthiere,’ Pl. xcix) is an acknowledged copy of Buffon’s Plate xn
(ef. 1777, ‘Siiugthiere,’ 111, p. 586), and is therefore a synonym of Felis
pardus Linnweus, and was o treated in the later published text (1777,
‘Saugthiere,’ 111, pp. 384, 385).

Erxleben’s Felis pardus (1777, ‘Syst. Reg. Anim.,” p. 505) without
his references to Buffon and Schreber would be as geographically in-
determinate as Linnwus'.

The name Felis leopardus of nomenclators also has its basis in
Buffon and Daubenton’s “Le Léopard” (loc. cit., pp. 153-154, 168-171,

1Buffon and Daubenton, 1761, ‘1iist. Nat.,’ IX, pp. 151=172 (Buffon), pp. 173-178 (Daubenton),
Pla. x1, x11.
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189-200, PL. x1v). The leopard is informally deseribed in the section of
the text devoted to the ** Description de la partie du Cabinet qui a rap-
port a4 I'Historie Naturelle du Tigre, de la Panthére, de 1'Onee et du
Léopard” which enumerates or deseribes various skins, skeletons and
anatomical preparations, mainly of the leopard. The deseription of the
leopard is captioned “La peau d’un léopard” (pp. 190-192), with a
reference to Plate x1v where the animal is figured. There is also a figure
of the skeleton (Pl xvi1). The deseription of the animal is detailed but
affords no information as to the original source of the specimen deseribed,
nor of any of the leopard material mentioned. Buffon, however. gives
the following (loc. cit., pp. 153-154): “La troisiéme espéce, dont les
Anciens ne sont aucune mention, est un animal du Sénégal, de la Guinée
& des autres pays méridionaux que les Anciens n’avoient pas déeou-
verts: nous Pappellerons Léopard (pl. xiv) qui est le nom qu’on a mal-
A-propos appliqué a la grande panthére, & que nous employerons, com-
me l'ont fait plusieurs Voyageurs, pour désigner Panimal du Sénégal,
dont il est ici question. Il est un peu plus grand que 'once, mais beau-
coup moins que le panthére. " A further comparison with the
panther is given (loc. cit., pp. 168-171), in part as follows: ‘“Le léopard
a les mémes maurs & le méme naturel que la panthére; & je ne vois
nulle part qu’on Pait apprivoisé comme l'once; ni qune les négres du
Sénégal & de Guinée on il est trés-commun, s’en soient jamais servis
pour la chasse. . . . Ce Léopard du Sénégal ou de Guinée, auquel nous
avons appliqué particulierement le nom de Léopard, est probablement
I'antmal que 'on appelle & Congo Engoi. . . .”

As Buffon's leopard is the basis of the systematic name Felis leo-
pardus, whieh originated with Schreber' and was adopted by Erxleben,?
the type region of Felis leopardus is Senegal, on the authority of Buffon.
This has been distinetly recognized by various later authors; many
others have given it a range coextensive with that of Felis pardus, both
species having been assigned to Asia as well as to Africa?

Griffith, in 1827, published a drawing made by Hamilton Smith from
“one of the several Felinge, called Panthers, now in the Paris Museum.”
This drawing is the basis of Griffith’s “Panther of the Ancients” *

Y1775, “Saugthiere,” L. c1 (copied from Buffon), carrying the plate legend * Felis leopardus Buff.” ;
idem, 1777, 111, p. 387.

1777, ' Syst. Reg. Anim.,' p. 509.

"Two authors may e cited in illustration: Jardine (1534, ‘Nat. Hist. Felin®,’ pp. 267-268) says of
Felis leopardus: ' Inhabits India and Africa. Most abundant, perhaps, in the former. Form slender
and elegant. Distinctions between this and the last |Felix pardusl not yet well defined.”

Matachie as late as 1895 (Sitzungsh. Ges. Naturf. Freunde Berlin, pp. 198-199) assigned his Leo-
pardus pardus leopardus to his ** Westafrikanisches Gebiet.”

41827, *Cuvier’s Animal Kingdom,' 11, p. 466 and facing plate.
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which in Volume V of the same work (loc. cit., V, p. 165, No.
) he gave the technical name ‘‘F.[elis] Pardus Antiquorum,’
Tamilton Smith, MSS.,”" and added: ‘Habitat?” Some four years
s said of the leopard of Dukhun, India: ‘It exactly resembles
imal figured as the Panther of the ancients in Mr. Griffiths’s Trans-
of the ‘Régne Animal'.” Doubtless for this reason Fitzinger

Panther (Panthera antiquorum).”® Several later authors have

pted this assignment.

2, Ehrenberg described?® a pale form of leopard from Arabia as

- Pardus Linné?, Nimr” from two skins, “I. arabice,” “II.

iice.”  The first, from Arabia, served as the principal basis of his
ion, of his detailed table of measurements, and of his plate (PL

, which is inscribed, ©“ Felis nimr. ex Arabia feliei.” The other
imen, from Abyssinia, was in poor condition. He states regarding
walities of his specimens: “In Arabia feliet Syria et Habessinia
Ceas vidi, quas supra descripsi.” He mentions having seen a wild
d in Nubia as it was running at a distance of one hundred paces.
pe locality of Felis nimr Ehrenberg is thus Arabia; not Nubia, nor
) 4 nor even Abyssinia, as usually supposed.

In 1869 Fitzinger adopted® the name Felis nimr Ehrenberg for the

ard of East Africa, his “Der ostafrikanische Panther (Panthera
), " giving its range as ““Ost-und Sitd-Afrika und der mittlere Theil
West-Asien. In Afrika ist diese Form von Nubien durch Sennaar,
Kordofan, Abyssinien, die Habab-, Danakil- und Somali-Linder bis an
: Qr.p der guten Hoffnung verbreitet, in Asien durch das petriiische
bien, Syrien und Armenien bis nach Persien und in die Tartarei, wo
noch amn Sidrande des Aral-See’s getroffen wird. Nordlich reieht
is an den Kaukasus.” Later Matschie also made use® of the name
 for the East African leopards collectively.
’ﬂu leopardus var. melanotica Ginther,” although founded on a
i¢ phase from Grahamstown, Cape Colony, is available for the
of the Cape region, which differs in size and character of pelage
the more northern tropical forms.

M 8o, Londan, Ay
ungab. Ak. w*..’ﬂi.. nm Abth. 1, pp. 40616
or. l[ PL xvit amd ANy iIng text [
n Itu. ﬁu-rhou smeated the Afriean leopard ltom the Asiatic form, and the
¢ naime mmr .‘.“!I‘ll he bestowed upon the former, is generally apy lied to this
apats on the shwulders, 1t i mquolml as ocourri m the I'rovinee of Dongola.’
in Andarson's ' Zool, of Egypt,' Mamm., 1852, p. |
. 8itau Ak. Wiss ‘uln.‘]\