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GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

ZOOLOGICAL SOCIETY OF LONDON.

1906, Vol. I. (January to April).

January 16, 1906.

Howard Saunpers, Esq., Yice-President,

in the Chair.

The Secretary read the following repoi't on the additions that

had been made to the Society's Menagerie in December 1905 :
—

The registered additions to the Society's Menagerie during the

month of December were 203 in number. Of these 26 were acquired

by presentation and 25 by purchase, 108 were received on deposit,

42 by exchange, and 2 were born in the Gardens. The total

number of departures during the same period, by death and
removals, was 182.

Amongst the additions special attention may be directed to :

—

An Agile Gibbon {Hylobates agilis), from Sumatra, deposited on
Dec. 16th.

A Cross's Guenon {Cercojyithecus crossi), from the Cameroons,
deposited on Dec. 29th. New to the Collection.

A Grysbok {Xototragus melanotis), from South Africa, deposited

on Dec. 18th.

A Snowy Owl {J^yctea scandiaca)^ from Arctic Eui-ope, purchased

on Dee. 16th.

A Madagascar Tree-Boa [CoraUus onadagascariensis), deposited

on Dec. 19th.

The Secretary als3 exhibited a series of photographs of the Red

Proc. Zool. Soc— 1906, Yol. 1. No. I. 1
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Deer illustrating the gi-owth of the antlers, which had been pre-

sented to the Society by Mr. Walter Winans, F.Z.S.

Prof. E. A. Minchin, F.Z.S. , exhibited a living specimen of a

Lemur {Galago) which he had brought home with him from

Entebbe, Uganda.

Dr. F. G. D. Drewitt, F.Z.S. , exhibited, and made remarks upon,

a white variety of the Common Mole.

Mr. Oldfield Thomas, F.R.S., exhibited the skull of a female

Forest-Pig {ffj/locharus), which had been received from Mr. G. L.

Bates, who had obtained it from natives of the Ja River, Cameroons,

thus confirming the repoi-ts already published* as to the occurrence

of Hylochoirv.s on the west side of Africa. It was to be noticed,

however, that the Ja River was not on the West Coast watei-shed,

but rose some 15(J miles inland and flowed eastwards to join the

genei'al Congo system by way of the Nyoko and Sanga tributaiies

;

so that this place was the furthest westward point of the true

Congo basin, slightly further west in lat. 3° N. than even the

main mouth in 6° S. It was therefore quite likely to be the

western limit of the genus Hylochcerus.

On comparing the skull of the Ja pig with those from Central

and East Africa ah-eady in the Museum, now numbering five of

difterent ages and sexes t, Mr. Thomas had come to the conclusion

that it could not be assigned to the same species, on account of its

much smaller teeth, and therefore proposed to call it Hylocluerus

rimatort (Thomas, Abstr. P. Z. S. No. 25, p. 1, Janr237T9b6).

For while the general shape of the skvdl appeared to be similar,

the teeth throughout wei'e veiy mai-kedly nari'ower, the difference

being especially noticeable in the large posterior tooth, m^ (text-

fig. 1, a). This tooth was not only narrower at its broadest,

anterior, point, but tapered posteriorly much more strongly and
ended in a point, wdiile in the Eastern form the tooth was liroad,

tapered but slightly, and had a broadly I'oiuided end. Throughout,
the enamel of the teeth appeared to be much less heavily coated

with cement, so that they had a markedly lighter and more
delicate appearance. In the lower jaw the same characters were
observable, m^ (text-fig. 1, h) being especially long and nari-ow, its

length more than three times its greatest breadth, while in the
allied forms the length was barely 2.4 times the breadth.

There was also a certain difference in the detailed strvicture of

* P. Z. S. 1904, ii. p. 196.

t The Museum was indebted to Mr. C. W. Haywood for ouejoung skull and two
skeletons, and to Col. Harrison for a fine pair of adult skulls.

X [The complete account of the new species described in this communication
appears here ; but since the name and preliminary diagnosis were published in the
'Abstract,' the species is distinguished bj' the name being underlined.

—

Editor.
J
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the teeth, as might be seen by a comparison of the figures (text-

fig. 1) now given with those formerly j)i-iblished.

The skull itself was comparatively light and delicate, with a
low muzzle and slender zygomata. Its dimensions were as
follows :

—

Basal length (approximate) 325 mm. ; zygomatic breadth 176
;

nasals, length 191, breadth 42; interorbital breadth 88; height
of muzzle in front of premolars 57 ; least breadth of maxillary
zygomatic processes, below orbit, 42 ; least vertical breadth of

zygomata, behind true orbit, 36
;

j)alatal length 232 ; breadth
across sockets of canines 98; breadth between tips of canines 181

;

greatest diameter of canines 24 ; length of upper tooth-row, from
front of p' 97; m^ length 42-3, breadth 17-5; length of lower
tooth-row, from front of p^, 99 ; m^ 48-2 x 16.

Text-fio-. 1.

a, upper, and 5, lower riglit molars of Sylochcerus rimator.

Type. Old female skull. B.M. No. 6.2.21.1. Collected by
Mr. G. L. Bates.

Native name "Engak" (G. L. Bates).

The remarkable character of the suppression of p' and persistence

of mp^, described in the typical specimens of H. tneinertzliageni,

was present in this specimen, as in other examples of the genus

since received, and was evidently normal.

Another interesting point to be noticed was that the prenasal

bone in all fully adult specimens of Hylochcerihs was firmly united

to an ossified mesethmoid.

The following papers were read
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1. On Mammals from South Johore and Singapore collected

by Mr. C. B. Kloss. By J. Lewis Bonhote, M.A.,

F.L.S., F.Z.S.

[Received December 7, 1905.]

(Plate I.*)

The following is an account of a small collection of mammals
collected by Mr. C. B. Kloss in the southern part of Johore and
the island of Singapore. From the latter place, which has been
for long the emporium of that poi'tion of the East, and from
which many new species have been described, genuine wild collected

ecimens are most welcome, and up to the present but few
ecimens have been received fi-om Johore. Dui'ing the bust few

years several collections fi-om the Malay Region have been received
in both London and Wasliington, so that the number of novelties

in the present collection is not so lai'ge as it might otherwise liave

been, but nevertheless, of the 17 species sent home, two are new
and i-epresent Mns ochraceiventer and M. tvhiteheadi of Borneo. In
my former paper on Messrs. Annandale and Robinson's collection,

the synonymy of the various species was brought up to date, and
in the present paper reference is given only to those papers that
have been published since.

TuPAiA FERRUGiNEA Raffles.

Tupaiaferruginea Raffles, Trans. Linn. Soc. xiii.p. 2.56 (1822)

;

Flower, P. Z. S. 1900, p. 336; Miller, Proc. Biol. Soc. Wash. xiii.

p. 193 (1900); id. Proc. U.S. Nat. Mus. vol. xxvi. p. 472 (1903).

a-e. (S . Pelepak, Johore, March 190.5.

f-h. 2 • Pulai, S.W. Johore, Nov. & Dec. 1905.
i-l. 2 • Johore Bahru, Feb. & March 1904.

m. 5- Woodlands, Singapore, 2nd Aug., 1904.

This species occurs as far north as Tenasserim, where it meets
with T.f. helangeri, a paler form.

TuPAiA MALACCAXA Auders.

Tupaia mcdaccana Anders. Zool. Res. Yunnan, p. 134 (1879);
Bonhote, Fasc. Malay., Zool. vol. i. p. 13 (1903); Miller, Proc.
Wash. Acad. Sci. ii. p.' 230 (1900) ; id. Proc. Acad. Nat. Sci. Philad.

1902, p. 157 ; id. Proc. U.S. Nat. Mus. vol. xxvi. p. 472 (1903).

a. c? . Kangka Aming, 3rd June, 1905.

h. 2 . Kangka Kuli. 25th Nov., 1904.

c. ? . S. Malaya, 24th June, 1904.

A series of very typical specimens.

Ratufa affixis (Raifl.).

Sciurus affinis Raffl. (nee Horsf.) Trans. Linn. Soc. xiii. p. 259
(1822).

* For explanation of the Plate, see p. 11.
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Ratitfa afjinis tyjnca (Raffles) Bonh. Ann. &, Mag. N. H. (7)

vol. V. p. 495 (1900).

BMufa affinis (Raffles) Miller, Proc. Wash. Acad. Sci. vol. ii.

pp. 73 & 77 (1900).

a,h. S 2 Pelepak, Johore, March 1905.

With I'eference to a note by Mr. Miller {loc. cit. sujira), I

believe that his R. affinis is undoubtedly the same as my R. afflnis

typica. In my description of this species I noted that the hairs
" when nevdy-groion " were annulated ; but this annulation dis-

appears extremely quickly, so that it is very seldom that a specimen
in annulated pelage is procured.

With regard to Miller's R. pyrsonota described in the same paper,

this is the Malayan form of R. ephipiyiunn from Borneo and is, as

Mr. Miller notes, quite distinct from R. affinis. It should really

be known as R. ephiiypimn pyrsonota, which saves any possibility

of confusion. Mr. Miller has since 1900 described many new
species representing island forms or local races of R. affinis or

ephijypiion, but, from his strict adherence to binomial nomenclature,

which has prevented him from recognising the true specific

difference between affinis and ephipjnum, it is impossible to tell to

which of these species his new races belong, ancl in consequence
to determine the true specific range. I am, however, inclined to

believe that they are all races of R. ephippiu7n, and that the true

R. affi-nis will be found to have a very restricted range, confined

to the Malay Peninsula and possibly Java.

SciuRUS TENUIS Horsf

.

Sciurus tenuis Horsf. Zool. Res. (1824); Thos. P. Z. S. 1886,

p. 76 ; Flower, P. Z. S. 1900, p. 357 ; Mill. Proc. Wash. Acad. Sci.

ii. p. 211 (1900); id. Proc. Acad. Nat. Sci. Philad. 1902, p. 51';

id. Proc. U.S. Nat. Mus. xxvi. p. 452 (1903).

a-b. 2 • Gunong Pulai, 1500', Nov. & Dec. 1904.

c. 2 imm. Mt. Austin, S. Johore, 31st Aug., 1904.

d. 2 S. Malaya, S. Johore, 24th June, 1904.

e,/. 2 Woodlands, Singapore, Jvme & Aug. 1904.

These specimens, which are practically topotypes, are therefore

of the typical form. This species, however, appears to be a
remarkably stable one, Mr. Miller stating that sjDecimens from
Sumatra were indistinguishable from topotyjoes. At the same
time S'. tenvAs surdus Mill., from the north of the Peninsula, is

distinctly paler and greyer.

Sciurus vittatus Raffles.

Sciurus vittatus Raffles, Trans. Linn. Soc. xiii. p. 259 (1822) ;:

Bonh. Ease. Malay., Zool. vol. i. p. 22 (1903).

Sciurus notatus miniatus Miller, Proc. Wash. Acad. Sci. ii.

p. 79 (1900).

Sciicrics peninsularis Miller, Smithsonian Miscell. Coll. vol. xlv.

p. 10 (1903).
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a, h. c? 2 . Pelepak, Johore, 27tli March, 1905.

c. 2 . Kangka Aming, Johore, 26th May, 1905.

d. S Mount Austin, Johore, 81st Aug., 1905.

e. $ . Johore Bahru, 10th May, 1904.

./: 2 Pasir Gudang, Johore, 26th Feb., 1904.
';/. 2 . Pasir Gudang, Johore, 11th Ma,y, 1905.

A. 2 • Woodlands, Singapore I., 15th Aug., 1904.
?", k. c? 2 • Singapore I., June & Aug. 1904.

Mr. Miller has made two new species of the Peninsula forms
of So. viitatus. He fii-st sepai-ated the N, Malayan foim from
those in the south under the name miniaUts, and more recently

the Southern Peninsula form has been named jjeninsularis, to

distinguish it from the tyjiical Sumatian race.

The series sent home by Mr. Ivloss has enaliled me to re-

consider the matter very thoroughly, and has still further confirmed

my opinion that this very variable species cannot be split up
into the geograjjhical i-aces proposed by Mr. Miller.

To take the case of »S'. v. miniattts first of all. It is characterised,

compared with specimens from Singapore Island, by having the
led of the under parts much darker and the terminal pencil or

sometimes the entire distal half of the tail uniform red beneath.

The type locality of this subspecies is given as Trong in Lower
Siam, but its exact disti'ibution is not stated.

In the British Museum there are specimens aiiswei'ing to this

description fi'om various localities along the whole length of the
Peninsula including Singapore Island, so that its distribution

would appear to be identical with that of the paler form, as in

many localities they are found side by side.

S. miniatus therefore can on no account be considered as a
geographical race or true subspecies, and it must be either a
distinct species or a mere colour-variety. The fact that inter-

mediates in all stages occvir renders its status as a ti-ue species

impossible ; and thei-e are specimens showing on the under parts

the deep I'ed of miniatns as well as the lighter orange of true

vittatus. These, then, are the reasons for I'egarding miniatus
mei'ely as a coloui-variety of S. vittatus.

Now as regards >S. peuinsidaris. The charactei'S distinguishing

it fi'om the true ^S'. vittatus of Sumatra are said to be as follows

:

" more yellowish undei- parts, less yellowish cheeks," /. e. a jmler

variety.

The types of >S'. vittatus, which are in the British Museimi, are
absokitely indistinguishable fi'om specimens taken in the Penin-
sula. It should, of course, be noted that Tapanuli Bay, whence
Mr. Miller procured his series, which he regarded as typical of

tS. vittatus, is a considerable distance from Bencoolen, the type
locality ; and the Tapanuli Bay specimens may represent a distinct

race, but this is most improbable, as this species also varies con-
sidei-ably in Sumatra, since dai'ker specimens with the red tail are
also to be found tliere.

The fact thei'efoi-e emains that Malay specimens may be
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identical in all respects with the types of vittatics, and since this
is the case Mr. Miller's peninsularis cannot stand.

It should always be remembered that among truly variable
species, of which there are not many, but of which S.Jinlaysoni
is another good example, geogi'aphical forms are very unlikely to
be found : for the fact that it is variable means (i) that natural
selection does not restrict it to a particular type

;
(ii) that in

consequence it almost certainly does not breed true. So that,

although the majority of individuals in any one place may show
a tendency to a particular form of coloi^ation, other varieties will

be so frequently appearing as to prevent the fixing of any particular

character. Now a true geographic I'ace, to which forms alone
trinomials should be restricted, should be the only race found in
its type locality, intermediates being found only in the country
approaching that of another race. It is therefore evident that
>S'. vittatus is, as regards colour, a very variable species, and as
such it behoves all systematists to be extremely cautious before
naming any races thereof.

It is only fair to add that the type of miniaius came from the
hills at an altitude of about 1000 feet, and may rejaresent

a hill form ; but at present there is no evidence of this, and such
evidence as there is, namely the dark and light under parts being
found on the same individual, tends to disprove it.

SCIURUS NIGROVITTATUS BILIMITATUS Mill.

Sciu7'us hilimitatus Mill. Smithsonian Misc. Coll. vol. xlv. p. 8

(1903).

Sciurus nigrovittatus Horsf., Bonh. Ann. & Mag. ISTat. Hist.

(7) vii. p. 452 (1901) ; id. Fasc. Malay., Zool. vol. i. p. 23 (1903).

a. § . Pelepak, Johore, 24th March, 1905.

h, c. (S . Kangka Aming, Johore, 26th May, 1905.

d. 6 . Johore^Bahru, 2bth Feb., 1905.

e. 2- „ „ 18th June, 1904.

Mr. Miller has separated the Peninsula and Javan forms
chiefly on account of the almost entire absence of the light stiipe

in the latter. I have been able to examine only one specimen
from Java, in which the stripe is certainly almost obliterated.

This is, however, by no mea,ns the case with the Sumatran form,

in which the stripe is very well mai-ked.

FUNAMBULUS INSIGNIS PENINSULA Miller.

Funambid'us peninstdce Mill. Smithsonian Misc. Coll. vol. xlv.

p. 25 (1903).

a, b. (S 2 • Ivangka Aming, Johore, 29th May, 1905.

I have placed these examples under Mr. Miller's name, al-

though his description does not exactly agree with specimens

from the Peninsula, and it is probable that his single specimen

is hardly typical of the Malay form. I was, however, in error
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when I stated (Fasc. Malay., Zool. vol. i. p. 26) that the Malay

and Svimatran anhnals were indistinguishable, since they are

vindoubtedly distinct, the former ' being of a much yellower

and warmer tint. On the other hand, Messrs. Stone and Rehn
(Proc. Acad. Nat. Sci. Philad. 1902, p. 133) mention a Sumatran

specimen as approaching F. i. diversas Thos., in which the colours

generally are much brighter and the sides of the body nearly pure

chestnut. Further Sumatran material is, however, necessary

before this matter can be satisfactorily settled.

The following are the races of Funambulus insignis hitherto

described :

—

F. insignis typicus F. Cuv. Mamm. 1821, pi. 233. Sumatra.

F. i. cUversus Thos. Ann. Mag. Xat. Hist. (7) vol. ii. p. 248 (1898).

Bai-am, Sai'awak.

„ 7iiohe Thos. ibid. p. 249 (1898). Pajo, Sumatra.

„ castaueus Mill. Proc. Wash. Acad. Sci. vol. ii. p. 217 (1900).

Anambas I.

„ jalorensis Bonh. Fasc. Malay., Zool. vol. i. p. 25 (1903).

Bukit Besar, Jalor.

,,
jjeninsulce Mill. Smithson. Misc. Coll. vol. xlv. p. 25 (1903).

Trong, L. Siarn.

„ rostratios Mill. ibid. p. 24 (1903). Tina Balu, Batu 1.

„ ohsc^irus Mill. ibid. p. 23 (1903). S. Pagi I., Sumatra.

Mus vociFERANS, Miller.

Mus vociferans Miller, Proc. Biol. Soc. Wash. vol. xiii. p. 138

(1900) ; Bonhote, Fasc. Malay., Zool. vol. i. p. 33.

a-^-. 7c?,4$. Mt. Pulai S. Jobore, Nov. & Dec. 1904 and

Jan. 1905.

As stated by Mr. Miller in his original description, this species

is similar to 2rus sahanvs Thos., but brighter and with a very

long tail. The extreme length of the tail is .sufficient to distinguish

it from all othei- members of the jerdoni group. It would appear

to be somewhat local, as the specimens in this collection are all

from Mount Pulai. The following is a short description that

may enable this species to be recognised :

—

Colour of uppei'and undei parts sharply divided. Above rufous

buft", thickly grizzled wdth black, the black being almost absent on
the flanks. Under pai'ts white. Feet brownish with white

margins. Tail bicolor and with its terminal portion white.

Skull of typical jerdoni group, /. e, rather elongated, small for

size of animal, bullfe very small.

Dimensions. Head and body 229 mm. ; tail 382 ; hind foot

45 ; ear 24.

Skull—greatest length 56 mm. ; zygomatic breadth 26.

Since the publication of my paper quoted above, Mr. Miller has

described several island forms of this species in Smithsonian
Mi.sc. Coll. vol. xlv. pp. 28 et seq. (1903).
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MUS SURIFER Mill.

Mus surifer Mill, Proc. Biol. See. Wash. xiii. p. 148 (1900) ;

Bonh. Fasc. Malay., Zool. vol. i. p. 26 (1903).

2 c^, 7 ? . Pelepak, Johore, March 1905.

12 c? , 18 $ . Pulai, Johore, Dec. 1904 to March 1905.

3 $ . Kangka Kuli, Johore, 28th Nov., 1904.

$ . Kangka Aming, Johore, 29th May, 1905.

S . Mt. Lun Chu, Johore, 13th May, 1905.

$ . Johore Bahru, 21st May, 1905.

S . Kangka Ketcho, Tebraun.

This large series of Mus surifer calls for . little comment ; the

examples show a slight variation in size, and the young are much
duller in colour, being of a uniform brown (hair-brown, Ridgw.).

The adult pelage first appears along the flanks. Mr. Miller's

distinction of the white of the foot being cut off from the white of

the inside of the thighs owing to the brown colour encircling the

ankle, appears to be a perfectly constant feature.

Mus IN^AS, sp. nov. (Plate I. fig. 1.)

Mtcs lohiteheadi Thos., Bonh. P. Z. S. 1900, p. 880.

The Malayan representative of Mus ochraceiventer Thos. Fur
long and thickly interspersed with spines. General coloiu- above
uniform grizzled rufous (ochraceous rufous, Ridgw.), fading to pale

ochraceous (pinkish buff, Ridgw.) on the under parts. Feet and
hands brownish white. Tail rather shorter than the head and
body, almost naked and bicolor.

Skull. The only skull available is in such a bad state of

preseiwation that a description is impossible.

Dimensions of type (in flesh). Head and body 162 mm.; tail

152; hind foot 31.

Hahitcd. Gunong Inas, Perak. Also found in Johore.

Type. B.M. 2.11.15.2. Adult §. Gunong Inas, December
1899.

The type specimen of this species was erroneously refei-red by
me some years ago to M. lohiteheadi. The advent of another
specimen in - the present collection proves it to be sufficiently

distinct from the Bornean form to merit description. It may be
distinguished from Mus ochraceiventer by its more rufous colour

above and paler colour beneath, while the tail is very much more
markedly bicolor. It is distinguishable from M. whiteheacli by its

larger size.

Mus KLOSSi, sp. nov. (Plate I. fig. 2.)

The Malayan representative of Mus lohiteheadi Thos. Fur
shoi-t, thickly interspersed with spines. General colour above
rufous-bu0^(orange-buif, Ridgw.), grizzled with dark brown, the bufi"

colour becoming purer on the flanks and shading to pale ochraceous

(cream-bufl', Ridgw.) on the under jaarts. Feet and hands white.

Tail shorter than the head and body, almost naked and bicolor.
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Skidl of the Mas jerdoni type with small bulla^, very similiir to

that of 3Ius whiteheadi but sinaller.

Dimensions (of type in flesh). Heail and hody 120 mm. ; tail

105; hind foot 26; ear 17.

Skidl. Greatest length 32 mm. ; basilar length 24
;

palatal

length 7 ; diastema 8 ; length of incisive foramina 5 ; length of

nasals 11 ; zygomatic breadth 9 ; interorbital breadth 5*5
; breadth

of bi-ain-case at roots of zygomata 13 ; length of molar series 5.

Ihdntat. Johore, Malay Peninsula.

Type. Coll. C. B. Kloss, No. 218. Adult $. Collected on

Mount Pulai, 8. Johore, 1600', on the 31.st December, 1904.

This species may- be easily distinguished from Miis ichiteheadA,

the only species with which it might be confused, by its paler and
yellowish coloration and slightly smallei- size. Mr. Kloss has sent

over 5 specimens altogether, viz. :

—

«, b. S 2- Pelepak, Johore, March 1905.

c. S Mt. Lun Chu, Johore, May 1905.

d, e. 2 (one the type). Mount Pulai, Johore, Dec. 1904.

MUS VALIDUS Mill.

Mas vcdidus Mill. Proc. Biol. Soc. Wash. vol. xiii. p. 141

(1900) ; Bonh. Fasc. Malay., Zool. vol. i. pp. 34 t 37 (1903).

rt, &. J 2 . Kangka Kuh, Johore, 24th Nov., 1905.

This species is probably the Malay form of Mus muelleri.

Mr. Miller in his original description states that this species beai-s

a great external resemblance to Mas boajersi ; but this is hardly

the case, for the general colour of Mas boa:ersi is greyish and its

fur is fairly soft, whereas in the species under consideration the

general colour is dark brown, each hair having lighter annulations,

and the fur is very harsh. Mas boimrsi has in addition the terminal

portion of the tail white, whilst in Mas vaUdus the tail is uni-

colorons and dark.

There ai-e no skulls with these specimens, but the cranial

chai-acters have been carefully given by Mr, Miller.

Mus JARAK Bonh.

Mus jarak * Bonh. Journ. Fed. Mai. States, vol. i. no. 3

(1905).

a. 2 . Pelepak, Johore, 6th Jan. 1905.

h, G. c? 2 . Kangka, Senibong, S.W. Johore, 10th July, 1905,

and 12th Sept., mh.
d-^h. 6 . Pasir Gudang, S.W. Johore, 10th May, 1905.

A series of eight skins sent home by Mr. Kloss proves this

species, which I had supposed to be an island form, to occur in

* Mus Jarak nearly allied to Mus jalorensis, but darker on the upper parts, the
fulvous tips being browner and greatly diminished in size. Type localitj', Pulau,
Jarak, Str. of Malacca. A full description of this species is published by the
SelanfTor Museum.
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the south of the Peninsula. Individuals vary somewhat amongst
themselves, some being rathei^ lighter in their general coloration

than others, but the lightest have a considerably darker appearance
than Mus jalo7'ensis.

They belong, as I pointed out in my former paper, to the
Pyctoris sub-group of J/^(.s rattus, and may be distinguished by
their soft fur, medium size, short tail, and pure ivhite under parts,

the hairs being white to their bases.

Mus GRISEIVENTER Bonh.

Mus griseiventer Bonh. Fasc. Malay., Zool. vol. i. p. 30 (1903).

a-c. 2 S ,1 2 . Pelepak. Johore, March 1905.

f^^. 3 J,l $. Pulai, S.W. Johore, Nov. 1904 and Jan.
1905.

h. S- Johore Bahru, 3rd April, 1905.

i-n. 3 o , 2 2 . Kangka Senibong, Johoi-e, Sept. 1905.

0. 6 . Pasir Gudang, Johore, 11th May, 1905.

This is the really common House-rat of the Peninsula; its greyish

or yellowish under parts enable it to be easilj^ recognised from
M, jalorensis or M. jarah, the hill foi'ms of Mus rattus. In size,

too, it is rather larger than the preceding species.

Mus NORVEGICUS Erxl.

Mus norvegicus Erxleben.

Mits decumanus Pall., Flower, P. Z. S. 1900, p. 362.

7 c?, 9 5 , Johore Bahr'u, April, June, and August, 1904.

So far as can be judged, this Rat is apparently found only on
the Peninsula in the neighbourhood of shipping.

Mus CONCOLOR Blyth.

Mus concolor Blyth, J. A. S. B. xxviii. p. 295 (1859); Bonh.
Fasc. Malay., Zool. vol. i. p. 38 (1903).

a-c. S Pelepak, Johore, March 1905.

d. (S . Tebraun, Johore, SejDt. 1905.

e. S • Johore Bahru, July 1904.

f. g. c? 2 • Kangka Senibong, Sept. 1905.

h. 2 . Pasir Gudang, May 1905.

Mus MuscuLus Linn.

Mus mitscid'us Linn. Syst. Nat. xii. p. 83 (1776) ; Flower,
P.Z.S. 1900, p. 362.

a. S . Johore Bahru, Feb. 1904.

EXPLANATION OF PLATE I.

Mus inas, p. B.

Mus hlossi, p. 9.
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2. Contributions to the Anatomy of the Ophidia. By
Frank E. Beddard, M.A., F.R.S., Prosector to the

Society.
[Received December 7th, 1905.]

(Text-figures 2-11.)

COXTENTS.

(1) Oh the Vasculav System of the Anaconda, on the Characters of the newly-horn
Young of Euiiectes notceus, and on tlie Differences between the two Species of
the Genus Eunectes, viz. M. murinus and 7?. not(sus : p. 12.

(2) Some Notes upon the Venous System of Fj/thi»i seba: : p. 27.

(3) Some Notes upon the Anatomy of Ilysia sci/tale, bearing upon its systematic
position : p. 31.

(4) The Structure of the Young Bifis nasicornis, with Notes on other Vipers : p. 34.

(5) Considerations respecting the Primitive Structure of the Lungs in the Squamata :

p. 41.

(1) Notes 011 the Vascular Sjjstem of the Anaconda, on the

Characters of the newly-horn Young of Eunectes notBeus,

and on the Differences between the two /Species of the

Genus Eunectes, viz. E. murinus and E. notjeus.

The opportunity of examining two newly-born* examples of a
little-known species of Anaconda, viz. Eunectes notoius, is so

unlikely to be of frequent occurrence, that I have thought it

desirable to make as detailed a .study as possible of the veins,

while the fact that comparatively little is known of the venous
system in the genus Eunectes seemed to me to render this study
still more desirable. So far as I am aware, some notes by myself t
upon the intercostal arteries and the anterior abdominal vein are

all that has been published upon this genus of Boine snakes so

far as concerns the vascular system.

On the other hand, there is abundant material for compaiison
with the anatomy of the vascular system of PyLhon%, and less with
that of Eryx § and Boa \,.

External characters of Young.—The newly-l^orn young of this

snake retain some of the embryonic veins and the yolk-sac is not
completely absoi-bed. This would appear to be a great disadvantage
until we reflect that the Anaconda is so very aquatic an animal
that the young are possibly born in the water %. The navel is a
very large aperture in the ventral median line, measuring 14 mm.
X 9 mm. or 12 mm. x 7 mm. It lies A:\ or 5^ mm. from the vent.

* These young Anacondas were born on Sept. 27, 1905, and one of them was just
living when it came into my hands.

t " Notes upon the Anatomy of certain Snakes of the Family Boida;," P. Z. S. 1904,
vol. ii. p. 107.

(I have not seen this memoir).

§ Beddard, P. Z. S. 1904, vol. ii. p. 107.

II
Gadow, incorporated in Bronn's Thier. vi. Al)th. iii.

[[ I am indebted to Mr. Pocock for remindnig mo of this.
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The whole lengths of the two specimens which I have examined
wei-eas follows :—Specimen A, 21 inches ; Specimen B, 19;i inches.

The distance between umbilicus and vent was naturally greater

in the larger specimen, and the umbilicus itself larger.

In the above given measurements I regard as the navel not merely
the actual aperture in the skin through which the yolk-plug* pro-

trudes, but the whole area which is devoid of scaling. The yolk-

plug in the interior of the body extends from the gall-bladder

anteriorly to the end of the kidneys posteriorly, and lies above the
fat-body. It is a dense solid plug. Meckel's diverticulum arises

from it just behind the umbilicus, and enters the small intestine

about an inch behind the pancreas.

The umbilicus itself is so exactly median in position (text-fig. 2)

that it has divided the epigastric vein, which, instead of lying to

one side or the other, forms a loop surrounding it. As elsewhere
this vein is single, the position of the umbilicus could, I imagine,
be detected in a more fully adult snake by this splitting and
rejoining of the epigastric vein.

Text-fie-. 2.

V.S.

UJTlb

Region of umbilicus in newly-born Anaconda {JSunectes notceiis).

umh. Umbilical area; Y.8. Ventral scales anterior to umbilicus, which are still

divided into two ; V.S' . Similar ventral scales behind the umbilicus.

In the two newly-born Anacondas the area of the navel em-
braced nine of the ventral scales, which are split into halves, each
half lying on either side of the soft median area. Anteriorly and
posteriorly two scales showed a median groove, indicating, it is to

* Messrs. Mole & Urich (P. Z. S. 1894, p. 505) mention the existence of " traces

of the umbilical cord " in newly-born Etmectes murinus.
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be presumed, that they had been originally split, liut that the two
halves had come together in the course of the gradual obliteration

of the area of the xiavel. Both specimens were practically identical

in the disposition of the scales. It is remarkable, however, that

in an individual of the same brood measuring 22| inches long,

and older by three weeks (it died on Oct. 17), the median fingrowing

of the ventral scales was continued foi" a long way behind the

navel (text-fig. 3). The actual area of the navel, much narrower

in this specimen, corresponds to seven scales. This older individual

is a male, as shown by the shape of the cloacal claws ; I did not

dissect it.

Text-fig. 3.

' . zimh.

Region of umbilicus in a young Anaconda (Eunectes notceus).

Lettering as in text-tig. 2.

Current treatises on Zoology have largely ignored the fact that

among the Boid* the rudiments of hind limbs ofier sexual

characters which are unmistakable. They are obvious, for

instance, in the genus Eryx, and in the species with which I am
concerned, viz. Eunectes notceus. That this fact is obviously not

generally known is perhaps due to Dumeril and Bibi'on. These
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authors, in their classical ' Erpetologie Generale,' vol. vi. 1844,
remark, in a general sketch of the Pythons and Boas, upon the
investigations of Mayer on the rudimentary hind limb, but
say nothing as to sexual differences in form of the " ergots," i. e.,

claws in which these limbs terminate. Later on they write of

Uunectes murinus (p. 531) :
—" Ergots coniques, courts, recourbes

et pointus," stating also that they are " d'une tres petite dimension
chez des femelles ayant plus d'un m^tre de long." In Boa again

(p. 503) it is said that these claws are present, but " neanmoins
plus developpes chez les males chez les femelles." The inference

from these observations would surely be that while sexual differ-

ences exist between individuals in respect of those claws, they are

merely a matter of varying magnitude. It was possibly for this

reason that text-books, at least those which I have referred to,

have not noticed the matter. In the adult male Eunectes notmus
there is a very conspicuous pair of claws, which are sharply pointed,

compressed, and curved, the lower surface being ridged. In the
adult female there is not a claw at all, but a bluntly conical

sti-aight process, qtiite unlike the claw of the male. In both cases,

however, this terminal process is ensheathed in two bract-like

scales. In the young individuals the differences are as well

marked as in the adult.

The mental groove in the young Anacondas differs from that of

the adult male. In both adults the mental groove was bordered by
five scales on each side. The two individuals, a male and a female,

appeared to be identical in the disposition of these scales.

In the two youngest individuals, which died immediately on
birth, the conditions were as follows :—In one snake, on the right

side the mental groove was bordered by only three scales ; but
the middle one was verj^ large, and indentations appeared to show
that it was in reality composed of three. On the left side there

were only four scales bordering the mental gi'oove, but the
anterior one of these was partly divided into two ; thus the total

on both sides is really five as in the adult. The second specimen
was identical on the right side, but on the left the second scale,

and not the first, was obviously composed of two. In the young
Anaconda which lived for three weeks* there is a still closer

approximation to the conditions observable in the adult. On the
left side of the mental groove all five scales are separated ; on
the right there were four scales, the second being much the largest

and obviously rej^resenting two.

Kidneys.—The kidneys of these young Eunectes haA'e a form
which is remarkable. It is illustrated in the accompanying figure

(text-fig. 4, p. 17). The part of the kidney which apparently corre-

sponds to the whole kidney of other iSi:iakes has the usual form
which is characteristic of Serpents and needs no particular remark.
The kidney does not, however, end off in front without much
diminution of diameter. It suddenly narrows to form a slender

* This specimen slied its skin at any rate once, which doubtless accounts for the
change, not therefore referable to individual variation.
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forward prolongation, which is as long as, or longer than, the

posteiior i-egion of the kidney. There is no bieak whatever
between these two sections ; and their appearance as regards

texture and colour is identical. The thinner anterior part of

the kidney may pehaps be a mesonephros, peisistent in these young-

forms. On the two sides of the body the two kidneys differed

very considerably in dimensions. The right kidney is, as in other

Snakes, more advanced than the left kidney, and its anterior end
actually passes a trifle beyond the gall-bladder aiid all but reaches

the liver. This kidney is altogether 108 mm. long, of which 44 mm.
belong to the postei-ior broad region of the gland, the slender

anterior portion being thus much the longer. The right-hand

kidney is altogether oidy 92 mm. long, and the broader postei'ior

region is here the longer of the two sections, measuring as it does

48 mm.
The slender anterior prolongation of each kidney is not, of coui'se,

to be confounded with the adrenal body. This latter is plainly

distinguishable from the kidney-tissue by its yellow colour and
different texture. It lies in the middle section of the. anterior

region of the kidney.

The gonads were not visible in either specimen. But I believe

them both to be females. This conclusion was an-ived at owing
to the nature of the gonad-ducts. These ducts were of com-
paratively large calibre and without the close windings of the

male ducts Moreovei- they were prolonged forwai-d in the case

of the right- liand one to a point anteiior to the gall-bladder where
the duct appeared to end freely. In the region of the anterior

portion of the kidnej^ the duct was attached by an evident though
narrow mesentery to the substance of the kidney. The actual

course of the gonad-duct of tlie right side is shown in the figure

annexed (text-fig. 4, p. 17). Anteriorly it lies to the outside of the

kidney. At the junction between the anterior more slender and
the posterior stouter region of the kidney it crosses over and lies

to the inside of the kidney.

The diameter of this tube appears to me to be too great to allow

of its being identified with the sperm-duct. Another and, as I

believe, very strong reason forbids this identification. To the

inside of each kidney, along the anterior thinner region of that

organ only, is a more slender duct than the gonad-duct, which,

however, pi-esents the same general appearance. This duct com-
mences some way in front of each kidney, but the exact mode of

its commencement I have been unable to ascertain. It follows

the kidney fairly closely, lying on the opposite side to that occupied

by the gonad-duct, to a point some little way in front of the

junction between the anterior and posterior sections of the gland,

and there gradually disappears. It seems to me that this structure

must be unquestionably homologised with the mesonejjhiic duct

;

and if so, the gonad-duct can hardly be the sperm-duct. That it

is the mesonephi'ic duct seems to be necessary from the impossi-

bility of identifying it with anything else ; and if so, then the



1906.] ANATOMY OP THE OPHIDIA, 17

section of kidney along which it lies is possibly to be looked upon
as mesonephros, the incorporation of which with the metanephros
has perhaps caused the withering of the end of the tube, no longer
needed as a secretory conduit.

Text-fig. 4. Text-fiff. 5.

^ \.u

mm

Fc

K-

An^AU

-7"^

Text-fig. 4.—Kidney and adjacent orsans in newly-born Anaconda
(JSunectes notwus).

(j.h. Gall-bladder; IC. Kidney; M. Mesentery attaching oviduct to j«», mesonephros

;

Od. Oviduct ; P.c. Posterior cardinal vein arising on kidney (?) : Sr. Suprarenal
portal veins : U. Ureter ; v.c.i. Vena cava posterior or renal efferent vein

:

Wd. Wolffian duct.

Text-fig. 5.—Renal afferent vein of left side of body and its connections
in newly-born Anaconda (Eunectes noteeus),

Ant.Ahd. Anterior abdominal veins ; J'.B. Fat-bodies from one of which the right
anterior abdominal seems to arise ; Int. Intestine ; P. Parietal branches of
R.ajf., renal afl'erent, which is seen to reach kiduej' auteriorlj%

Proc. Zool. Soc—1906, Yol. I. No. II. 2
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I have had the opportunity of compai-ing the structure of the

kidneys in the two young Eunectes notcetcs with the strvictiire of

those of an adult male of the same species. There is in the adult

no forwaid prolongation of a narroAver region of the kidney. The
oi'gans are of the noimal Ophidian foim, of equal diameter

throughout, and ending antei'iorly in a bkint rounded extremity.

That there may have been some microscopic traces in the tissues

surrounding the sperm-duct is of couise possible ; but there was.

nothing obvious to the naked eye. This state of afiairs in the

adult snake confirms, as I think, my opinion that the narrow

anteiior region of the renal organ in the newly-born young is to

be looked upon as mesonephros. I may observe that the testes are

veiy long bodies, and that that of the right side extends as far

forward as the gall-bladder. The growth of the testis may account

for the disappearance of the mesonephric portion of the renal organ.

With the disappearance of the supposed mesonephros there is

correlated, perhaps in this species but not in some other Boids,

the disappeai-ance of the posteiior caidinal vein, which, as I

describe in this paper, accompanies that gland in the young-

snakes.

Umbilical Vein.—The umbilical vein was not absorbed in either

specimen. I was able to trace it along its whole course in the

body from the navel onwards to the antei-ior end. The conditions

which obtain in this snake show that Prof. Hochstetter's discovery

of the independence of the imibilical vein from the anterior abdo-

minal of the adult applies to Eunectes as well as to the reptiles

{Lacerta and Tropidonotus) whose development he studied. There

were two veins to be seen running fi-om the umbilical aperture.

The right-hand vein had the longest course, and is, 1 take it, the

representative of the right umbilical vein. The second vein was

traced along Meckel's divei-ticulum to the alimentaiy canal, where

it joined the poital system. This vein is, as I think, the omphalo-

meseraic. The umbilical vein pursues a stiaight course between

the two fat-bodies and over the gall-bladder. Arrived at the liver,

it passes beneath this organ, between it and the ventral body-wall.

There were no blanches to be detected anywhere, and there was
certainly no connection between the vein and the two anterior

abdominal veins at any point that I could ascertain. Indeed it

was easy to observe the umbilical \e\\\ i-vuming acioss the anterior

abdominals. The vein is fairly closely attached to the ventral

parietes in the region of the liver. It gives oft' no branches to the

liver, with which it has no relations save those of superposition.

At the extreme anterior end of the liver the umbilical vein joins

the vena cava posteiior just where the latter emeiges from the

liver. The two then run as one vessel to the heart. It is for the

reason that the umbilical vein joins the vena cava that I regard

it as the right-hand of the two primitive umbilicals. For in

Hochstetter's figure* illustrating the relation of these various veins

* Moiph. Jalirb. xix. 1892, pi. xvii. fig. 15, V.u.d. aud V.u.s.
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in the foetal snake, the right-hand vein is depicted as joining the

vena cava, while the left-hand vein is lost in the liver plexus.

The umbilical vein was turgid with blood and of equal calibre

with the efferent renals or other principal blood-vessels of the

reptile. It is noteworthy that the umbilical vein until it

reaches the region of the liver appears to run in an accurately

median course. This clearly suggests that only one umbilical

vein is present. In any case only this vein is obvious, unless the

vein identified by me above with the ophalomeseraic be really the

left umbilical.

In any case it is clear that this vein belongs to the foetal circu-

lation, inasmuch as it passes through the navel to the foetal

membranes, and that it has nothing to do with what ai-e usually

held to be the equivalents in the Ophidia of the anterior abdominal
vein or veins in other reptiles. A remarkable fact about this

vein is not merely its presence in the young when born and able

to feed for themselves, but its persistence in the fully adult

snake. In an Anaconda * {Uunectes imtrinus S ) dissected in

May 1904, which was acquired by the Society in 1899 as an
adult, I found a vein ending on the fat-body posteriorly which ran
over the liver (i. e. ventrally of it), but did not draw blood from
that organ anywhere, and emptied itself into the vena cava

anteriorly shoi-tly aftei- that vein had freed itself from the liver.

It is plain that this vein is that which I call umbilical in the

young Anacondas. I have no i-ecord of such a vein in Python,
nor is one figured by Jacquart f nor by Gadow + in Boa.

It seems quite certain that this vein is the homologue of that

vein in Birds which passes between the lobes of the liver, recurring

in the falciform ligament. Hochstetter has proved § that the

vein in question, variously termed " anterior abdominal," " epi-

gastric," and " umbilical," is the persistent umbilical vein of the

embryo. It follows therefoi-e that it cannot be the homologue of

the anterior abdominal vein of the Lacertilia, which has been shown
to be a new structure, having nothing to do with the foetal umbilical

vein. There are therefore among Sauropsida two morphologically

distinct veins or systems of veins which convey blood along the
ventral surface from the posterior region of the abdomen to the
liver or to the hepatic vein, and which are undoubtedly super-

ficially similar, so much so that embryology alone has been able

to decide the question of their distinctness.

The coincidence of these two veins in Eunectes solves the problem
so far as concerns that species. At present so little is known of

the venous system in the Ophidia, so few types have been
examined from this point of view, that so far the Anaconda is

the only snake in which the two forms of abdominal vein have
been met with together. It is impossible therefore to build up

* Since this paper was written I have found the vein in a second adult male
jE. murinus.

t Ann. Sci. Nat. (4) iv. 1855.

X Bronn's Thierreich, Bd. vi. Rept. Abth. iii. Schlangen.

§ Morph. Jahrb. xiii. 1888, p. 575.

2*
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much in the way of an attempted explanation without further

facts. In the meantime the facts suggest that Eunectes offers a

transitional state of affairs between the retention of the umbilical

vein as the vein of the abdomen and its replacement by the sub-

sequently developed anterior abdominal. It is exactly analogous

to the relations between the posterior cardinals and the vena cava.

In the primitive Ceratodtis we have one cardinal persisting in its

entirety and at the same time an undoubted vena cava posterior*.

In higher types the posterior cardinals are more or less rudi-

mentaiy, and the vena cava alone is concerned with the circulation

of the region of the body formerly served by the cardinals.

Replacements of this kind are familiar to morphologists in

connection with many organs.

It is not without significance, in my opinion, that this state of

affairs has been discovered in a snake, and especially in an un-

doubtedly primitive snake. That the Squamata form one group is

probably the opinion of every zoologist at present. It is further

clear that no existing group of Lizards is much nearer to the

snakes than any other. The origin of the Oph'idia must have

been from some earlier type. This may land us some way back

in the history of a group which with Hatteria appears to me to

represent the archaic reptilian structure more than any existing

group of Reptiles. It is possible that in the extensive fat-body

of snakes we have the cause of the oiigin of the double anterior

abdominal veins. The only fragment of evidence, however, which

points to a large fat-body as a character of the ancestral Squamata
is its large size in ^m^?A?"s6^?i« t. But this evidence is not to be

neglected. The growth of the abdominal veins would render the

umbilical superfluous, they taking on its function of drawing blood

from the body-walls.

Systeim of Anterior Veoice Cavce.—The veins of the anterioi-

region of the body consist of four main trunks, which of course

unite in pairs to form the two superior cavpe. The left tracheal

unites with the left anterior vertebral and each right-hand vessel.

It is notewoi-thy that the two anterior vertebral veins run super-

ficially at equal distances from the median anterior vertebral

artery. Each vessel lies in a furrow between longitudinal bands of

musculature. The vertebral vein receives a large branch from the

parietes just before joining the tracheal vein ; the conjoined vein

then receives just before its entrance into the heart the azygos,

which is only present upon this side of the body. The azygos is

short, and only collects blood from fovir intercostal spaces. Of
the four branches which constitute it, one is especially large, and
comes off exactly opposite to the point of entrance of the azygos

into the Ductus Cuvieri. In the second specimen the azygos

was much the same.

Epigastric Vein.—This vein has already been referred to in

* See W.B.Spencer, in "The ^lacleay Memorial Volume" published bj' the
Linnean Society of New South Wales, 1893.

f V. Bedriaga, Arch. f. Naturgeschichte, Jahrg. 50, 1885, pi. iv. fig. 2, Fk.
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connection with its perforation by the umbiHcal aperture.

It is as well developed as in the Ophidia generally, and lies, as in

other snakes, immediately above the middle line of the body. Its

posterior connection I did not see in either of the specimens. In
the region of the liver, this vein has two connections with the
hepatic portal system, and two only that were visible, which were
identical in both specimens and which therefore may be looked
upon as distinctive of the species. One branch from the vein

joined the main portal stem a little behind the point where it

reaches the liver. The other branch of the epigastric connected
with the hepatic portal system lies a long way anteriorly and
enters the liver-substance approximately in the middle line, a
very little way behind the anterior termination of the liver. I

saw no other veins passing from the epigastric to the liver. But
in an adult Eunectes nmirinits there were four or five veins

entering the liver between these two. It may be that the

existence of two only in the young Eunectes notceus is a mark of

immaturity.

Afferent Renal Veins.—The caudal vein emerging from the

tail receives branches from the cloaca, of which I am not able to

give a particular account, as this region got damaged in displaying

the course of the main trunk of the vein. The vein runs close to

the large intestine on the left side, and receives in its course to the
left kidney a series of veins from the parietes to the left of the

dorsal median line (text-fig. 5, p. 17). I counted altogether twelve

of these before the vein enters the kidney, of which it is the afferent

renal. On the right side the afferent renal seems to have no direct

connection with the caudal vein, but the anastomoses between
veins in this region are so numerous that there is doubtless an
actual connection between them. Still there is no such direct-

continuity as obtains on the left side. It is also to be remarked
that the right renal afferent vein is a very distinctly smaller vein

than its fellow of the left side, and in correspondence with this the

affluents fi-om the parietes which join it are much less conspicuous

than those of the left side.

The figure (text-fig. 5, p. 17) shows the series of veins from
the parietes which enter the left renal affei-ent vein. And an
inspection of this figure will render unnecessary a detRiled de-

scription of the veins in question. It may be remarked, however,
that there is a tendency for them to be connected together by a

longitudinal trunk which is not present throughout the whole
extent of the series, but gets to be more pronounced anteriorly.

These parietal veins moreover vary in importance, some being-

much more slender than others. The most prominent of the

whole series enters the afierent renal just before the latter enters

the left kidney. This vein is connected with a very conspicuous

longitudinal trunk (text-fig. 6, p. 23) which runs along the whole
length of the kidney, being stouter at the two ends of that organ
and more slender in the middle ; it is, however, nowhere deficient.

There is a general correspondence between the numbei'S of these
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parietal veins on the two sides of the body ; but, as has been
remarked, the most noteworthy diffei-ence is that the veins of the
right side are more slender than those of the left, and this applies

also to the section of the paiietal system which i-uns along the
outer border of the kidney.

In the second specimen, the longitudinal vessel running to the
outside of each kidney was not mai-ked, at least on the right side

of the body. The same large vein enters the afferent renal just

before the latter reaches the kidney. Towards the anterior

end of the kidney the veins of five or six intercostal spaces

join together and form a single trunk, which does not extend
beyond the kidney but appears to plunge into the substance of that

organ. There is thus an accessory renal portal system formed
which is exactly like that which characterises Amjyhishiena^

.

These vessels are represented in the first of the two specimens
which I dissected ; bvit in that individual they are connected with
the thinner anterior section of the kidney and with a vein which
runs along that region of the kidney. In the second specimen, the
vein distinctly opens into the posterior thicker region of the kidney
and some way behind its anterior termination. In this example,
moreover, the right afiei-ent renal is traceable back along the
intestine for a much shorter distance than in the other specimen.
The posterior continuation indeed assumes the form of an in-

conspicuous branch of the stout parietal vein which joins the renal

afferent just before its entrance into the kidney.

The afferent renal trunk is also partly fed from the intestinal

walls. Slender branches enter the ti-ansversely I'unning affluents

of that vein.

It is evident that the renal afferent system shows the same
asymmetry that we see in the hepatic-portal system ; that is to say,

that the system of longitudinal parietal vessels connected with
the afferent veins are developed only upon the left side of the
body.

Afferent Suprarenal Veins.—These veins arise, as in other
reptiles, from the doi-sal parietes, near to the middle, and are a
continuation of the series which supply the liver in front and the
kidneys behind. They are, however, unlike the hepatic series,

developed upon both sides of the body. These vessels are con-

nected with a slender vein which runs from the anterior end of

the broader region of the kidney along the " mesonephros " to the
neighbourhood of, and behind, the gall-bladder. This vessel,

which exists in other reptiles t, is, as I think, a portion of the
right posterior cardinal, the corresponding vessel on the left side

of the body being of course the left cardinal vein. I am not
positive that this vessel is continuous all the way along the
mesonephros ; but it is to lie found at any rate for considerable
stretches. Into this longitudinal vein open the afferent

vessels from the parietes. I counted five of them altogether, of

* P. Z. S. 1905, vol. ii. p. 485.

t E. g. AmpMshana, cf. Beddard, P. Z. S. 1905, vol. ii. p. 48G.
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which two at any rate are fed each from two intercostal spaces.

Inasmuch as the actual suprarenal body does not extend along

Text-fig. 6.

-7cn5
G/

Text-fi"'. 6.—Kidneys of newV-born Anaconda {Euuectes notaus), showing their

lobulation and veins {a & a), which run parallel with each, receiving aifluents

from body-wall.

L.B.aff., B.B.aff. Left and right renal afferent veins.

Text-fig. 7.—Liver and portal veins of young Anaconda (Mmectes notaus).

L Liver • P. Portal vein running along surface of liver and receiving, p, branches

from parietes, which unite on their own account to form a continuous lon-

gitudinal trunk, and branches, St., from stomach.
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the whole of the mesonepliros, and as the blood-vessels arising

from the parietes do extend along at any rate very nearly the
whole of the mesonephros, as does the longitudinal vein into which
they pour their contents, it would appear that these suprarenal
afferent portals are also concerned with the blood-supply of the
mesonephros, rid the i-emains of the posterior cardinal. The
suprarenal poi'tals are thus not veins especially destined for the
suprarenal cii^culation, but originally merely the parietal branches
of the cardinal. On the left side I found only three of these

veins.

Precisely the same series of modifications apjjear to have pro-

ceeded in the case of the liver and of the parieto-hepatic portals.

In the Anaconda for examj^le, and for the matter of that in all

snakes, as it appears, that have been hitherto examined ana-

tomically, the portal vein extends along the liver nearly to its

anteiior end. This is shown plainly in the figure of the
circulatory system of the Python given by Jacquart*. Into this

portal, which runs along the lower sui-face of the liver, open all

or most of the vessels bringing blood to the liver from the parietes.

In the same way in cei-tain Lizards (for instance, Am]ohishcena,

Ojihisaurus, and Hatteria) there are at least considerable traces

of the same forward extension of the portal. Finally we get the

stage which characterises the majority of the Lacertilia, so far as

existing knowledge allows us to say, in which the portal enters

the liver at its posterior extremity and is not continued forward
as a continuous txaink. In these lizards the parieto-hepatic portal

veins enter the liver directly, instead of indirectly through the
portal vein.

Dorsal Farieto-hejxttic Veins.—These veins are entirely developed
upon the left side of the body in both specimens. They are, as in

other snakes, very highly developed, and a great portion of the
blood of the whole body must be contained in them. I describe

them only in one specimen ; they appeai-ed to be much the same
in the other. The first of these veins, advancing from behind
forwards, joins the portal vein about on a level with the exti-eme

end of the liver, one lobe of which reaches considerably further

back than the other. It is one of the largest of the dorsal paiieto-

hepatic veins and on reaching the neighbom-hood of the body-wall
divides into a forwardly running and a backwardly running branch.
Just before this division the vem receives twngs from the stomach.
The backwardly running branch supplies seven irtercostal spaces.

The forwardly i-unning branch supplies nine intercostal spaces

before the second trunk arises which joins the portal vein just in

front of the end of the shorter liver-lobe. As in other snakes, the
portal vein I'uns superficially along the liver, giving ofi' twigs right

and left to the liver itself and i-eceiving the cTorsal parieto-hepatic

vessels. Of these vessels (see text-fig. 7, p. 23) I counted nine in

addition to the two that have already been described. At their

* Ann. Sci. Nat. (4) iv. p. 321.
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dorsal extremities these vessels are pixt into communication with

each other by a continuous longitudinal vessel which is an extension

forwards of the first dorsal parieto-hepatic already mentioned.

Some, if not all, of the dorsal pai^ieto-hepatic veins (which vary

considerably in calibre) are joined by branches from the stomach.

In addition to these special branches reach the stomach from the

parietal longitudinal trunk. Although the parietal longitudinal

trunk which collects blood from the parietes and transmits it to

the liver runs on the left side only and has no fellow on the right

side, it receives intercostal twigs from the right side. It is to be

noted that the continuous longitudinal trunk lying on the parietes

is characteristic of the Boida3 in general, though I am not able at

present to assert that it difierentiates them from other snakes.

Note zipon certain Stn(,ctural Differences hetiveen the Species

of Anaconda, Eunectes murinus and Eunectes notseus.

Hitherto the species Eunectes notceus, the Southern Anaconda,

has been distinguished from its ally the more common form by

its lighter colour and by the markings generally, into which I

have no occasion to enter, as they have been dealt w^ith by its

describer, the late Prof. Cope*.
I have found in dissecting examples of the two species that there

are certain differences in the viscera which seem to distinguish also

the two species from each other. Upon one of these difi"erences

I lay more stress than upon the other, because I have been able

to verify it in two examples of Eunectes murinus and three

examples of Eunectes Qiotceus, including among the three the two

young specimens which form the subject of the present communi-

cation. This difierence concerns the pancreas and spleen. In

Etmectes notceus the pancreas is a large bilobed gland which lies

in close contact with the duodenum and remote from the spleen,

which is on a level with the front end of the gall-bladder.

In two specimens of Eunectes murinus I find the following

arrangement of these two viscera:—In both the pancreas is

divided into two parts, of which one is situated, as is the whole

pancreas in E. notceus, close to the intestine. There is also another

piece of pancreas lying in front of and in contact with the spleen,

which itself has much the same position that it has in E. notceus.

The duct from the anterior part of the pancreas runs to and

buries itself in that piece of the pancreas which lies in juxta-

position to the gut. In addition to this difierence, I find in both

specimens of E. murimis one or two splenculi in the neighbourhood

of the spleen and anterior portion of the pancreas. I presume

these to be splenculi on account of their colour and general

appearance. A dissociation therefore of the pancreas into discrete

portions is accompanied by that of the spleen. Upon this

anatomical difierence I lay some stress, inasmuch as it is to be

found in more than one example of each species.

* P. Acad. Nat. Sci. Philad. 1862, p. 70.
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Another apparent difference I mention, although I have only

noted it in one specimen of each of the two species under consider-

ation, as it could hardly be ascertained in the case of the newly-born

young. This fact concerns the gall-bladder. In Eionectes notceus

the gall-bladder gives rise to two ducts lying side by side and arising

independently fi-om the bladder. These branch and anastomose in

a moderate way with each other and with the hepatic duct. The
latter is single, but in the neighbourhood of its junction with the

cystic ducts it gives offtwigs which form a network alongside of the

main ductwhich is obvious as such. Three ducts pierce the pancreas

ontheirway to open into thegut. In E. murhiKs, onthe otherhand,

four cystic ducts ai-ise from the bladder and form in the same way
but a slight rete. There are, howe\'er, two distinct hepatic ducts

running side by side from the liver. Three of the cystic ducts join

almost immediately to form a single duct, so that the difference

from E. 7totceus is not so very marked.

In showing difference in the structure of the pancreas between

different species this genus is like Python, where the discrete

multilobate pancreas of "P. bivitiatus " * contrasts with that of

some othei" species.

Hestime.

It may be convenient to briefly recapitulate the main facts

in the foregoing pages.

(1) The young of Eunectes notceus are produced alive and with

considerable remains of the yolk-sac.

(2) They possess a mesonephros quite continuovis with the

kidney, and (female) a mesonephric duct extending along the

gi-eater part of the mesonephros and reaching beyond it antei'iorly.

(3) The iimbilical vein of the newly -born young persists in the

adult {Eunectes rnnrinus) and is quite independent of the

anterior abdominals.

(4) The anal " claws " in Eunectes notceus (and in some other

Boidfe) offer distinct sexual characters, differing in form in the

two sexes. These characters are recognisable in the newly-born
young.

(5) The suprarenal portal vessels open into a continuous

slender trunk running along the mesonephros and ending on the

kidney posteriorly. Their "portal" character is thus secondary.

(6) The vessels which collect blood from the parietes and join

the portal systems, whether of the liver, kidneys, or suprarenal

bodies, are maiidy, and in the case of the liver exclusively, affluents

of the left-hand system of veins and arise exclusively or almost so

from the left parietes.

(7) Both the liver and the left kidney are supplied from a

continuous longitudinal parietal vessel which receives the branches
from the body-wall and transmits the blood by a series of bi'anches

to the portal vein or to a longitudinal vein connected with the

* See iig. in Bronn's Thierreich, Bd. vi. Abth. iii. pi. cxxxii. fig. 6 (copied from
Poelman). The identity of the species seems uncertain.
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kidney. These longitudinal parietal vessels are npon the left

side of the body.

(8) As in Eunectes murinus, the left anterior abdominal trunk

only is connected with the afferent renal of its side*. The
right-hand trunk arises from a plexus on the gut.

(9) The azygos vein is short and developed on the right side

only.

(10) Attention is called to anatomical differences between the

two species of Eimectes, which concern the division of the pancreas

and spleen in E. murinus, these organs being in one piece in

E. notceiis.

(2) Some Notes ii^pon the Venous System of Python sebee.

It might perhaps be supposed that after the apparently

exhaustive survey of Jacquart t hardly anything concerning the

venous system of Python remained for description. Nevertheless

M. Jacquart has not dealt fully with a few points of which the

importance was perhaps less apparent at the time when he wrote

than at present. Since M. Jacquart's memoir, which is abun-

dantly illustrated, nothing concerning the vascular system in this

genus has been published except a few notes by myself J in a

paper dealing mainly with the arteries of a number of genera of

Ophidia. Those notes, however, refer to Python spilotes. My
present communication refers, as did the memoir of Jacquart, to

Python sebce.

I have dissected during the past year or two three individvials

of this snake, of which one only was specially favour-able for the

stud}^ of the venous system, owing to its fresh condition and the

turgescence of the veins. It was possible in this individual to

follow the smaller branches of the veins with ease, and no injection

could have produced so favourable a state of affairs for examining

the relations of veins.

Having so recently studied in detail the anatomy of the venous

system of the Anaconda §, my object has been to compare and is

to set down the differences and resemblances between these^ two

genera of Boidse—types as they are of the two subfamilies,

Boinfe and Pythoninas, into which systematists have divided the

family. The validity of comparisons having a purely classificatory

aim is of course to some extent affected by the undoubted

fact that species of the same genus among the Boidae may show

rather important differences in their veins, as I have been able

to demonstrate in the case of Eryx ||.

Afevent Penal Veins and Posterior Cardinals.—In Amphishcena f

* It is necessary to emphasise this agreement between two species of the same

genus, since in JSryx there are specific differences in this respect between JSryx

jacultis and B. conicus, as I have shown (P. Z. S. 1904, vol. ii. p. 119).

t Ann. Sci. Nat. loc. cit.

I P. Z. S. 1904, vol. i. p. 362.

§ See above. II
P. Z. S. 1904, vol. ii. p. 107.

4 P. Z. S. 1905, vol. ii. p. 485.
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and Eunectes * I have described a vein running along the sperm-

duct and receiving branches from the parietes which are the

equivalents of the supra-renal portal vessels of other Reptiles.

This vein in the two genera mentioned is no doubt the equivalent

of a vein described and figured by Hochstettei- in Varanus t

which also accompanies the sperm-duct. In both AmphisbcBua

and Eunectes, as it appeared to me, the vein gradually died away
anteriorly and arose posteriorly from the substance of the kidney,

being not in any direct communication with any of the principal

longitudinal veins of the body. It appeared to me nevertheless

to be probably the homologue of the posterior cardinal veins of

the embryo, diminished in size and functionally replaced by the

renal eflerent veins or vense cavje posteriores or infei-iores. It

was the general relations of this vein on either side to the

mesonephric region and to the parietes which led to this opinion.

The conditions which obtain in Python sehce amply confirm this

point of view, and, as I think, settle the matter as certainly as it

can be settled in the absence of embryological data.

The surface of the kidney shows in this specimen the course of

the various vessels which traverse it in the clearest fashion. The
single renal arteiy comes to lie on the kidney close to the anterior

end, and can be traced back beyond the kidney to the ureter.

The efferent renal vein begins quite near to the posterior end of

the kidney, and runs forward, increasing in volume. It is quite

distinct, of course, from the afferent renal, which runs not only

to the extreme anterior end of the kidney, diminishing in volume

as it proceeds, but is continued beyond ; it becomes, in fact, the

vein which I have already spoken of as the probable equivalent

of part of the posterior cardinal. The anatomical facts which

have just been detailed seem to me to prove that this inter-

pretation of the vein is the just one. It is quite possible that

the examination of rather better matei-ial of the two genera to

which I have referred in comparison with PytJion might show a

continuity in their case also. In any case it is quite obvious in

Python sehce and beyond the possibility of error. The only

instance of this forward extension of the afferent renal in another

snake [Zamenis gemonensis) has been recorded by myself i, where,

however, it is short and plunges at once into the body-wall, this

portion being, of course, the equivalent of the pai-ietal branches of

Python and Eunectes.

Umbilical Vein.—-I have pointed out that in Eunectes the

umbilical vein is not merely a vein of the foetal circulation, but

that it persists in the adult, at least in Eunectes mu7'inus, whei'e

I noted the existence of the vein before the study of the newly-

born Eunectes notceus enabled me to fix its homologies. It

becomes, therefore, a matter of interest to enquire how far this

vein is represented in other Snakes. I have found in Python

* See above p. 21.

t Morph. Jahrb. xix. 1892, pi. xvi. fio:. 17.

X p. Z. S. 1904, vol. ii. p. 117.
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sehce what I believe to be the remains of this vein. Along the
covirse of the vena cava posterioi% about midway from the anterior
termination of the liver and the entrance of the vein into the
auricle, is a bi-anch of the vena cava, which is of some thickness
and runs for a very short distance ventrally. Here its calibre

lessens abruptly, and it becomes continuous with slender veins
which run to the ventral parietes and are a part of the epigastric

system. It is the large size and the sudden alteration in the
calibre of the part of this affluent of the epigastric which joins

the vena cava which lead me to infer that this end portion is the
persistent umbilical. It is, however, further away from the liver

than the umbilical vein is in Eunectes. I am not able, therefore,

at present to do more than suggest the homology which fvirther

facts may substantiate *.

Anterior Abdominal Vein.—The condition of this vein in Python
sehce presents one feature of considerable interest. In an earlier

communication f I pointed out that the obsei-vations of Jacquart
as well as myself tended to show that it is only among the Boine
Snakes that the anterioi- abdominal vein is directly connected
with the renal afferent veins, as they always are among the
Lacertilia. In Eunectes (both E. murinus and E. notceus) it is

only one of the two roots of the anterior abdominal which is thus
connected, and that of the left side. The right origin of the
anterior abdominal is from a plexus of venules upon the gut. I

quoted Jacquart to the effect that this also is the arrangement in

Python. Having examined Python sehce with great attention

in regard to this important matter, I am able to state that that

snake differs from Eunectes and agrees with Eryx jaculus in that

both roots of the anterior abdominal are connected each with one
of the two renal afferents. The veins in question can be easily

observed on dissection to lie dorsally of the forwardly-directed

rudiment of the pelvic arch, which thvis conceals a portion of each

vein when seen after the serpent is opened in the usual way from
the ventral surface. Python, at least P. sehce, is therefore quite

Lacertilian in the disposition of these vessels, and the opinion

that the Boidee generally come nearer to the common starting-

point of both Ophidia and Lacertilia is strengthened by this

observation.

In view of accumulating facts concerning the venous system
of Snakes, it is important to notice all variations so as to

arrive at the normal characteristics. I may therefore mention
that, as Jacquart and I have previously stated, the anterioi-

abdominal of Python sehce divided to form two tubes during its

course. In the individual upon which I report here, the division

commenced at a point about opposite to the middle of the left

kidney. The tubes reunited behind the gall-bladder. The
anterior abdominal, as in other individuals, unites with the

portal a little way in front of the gall-bladder It is to be

* See below, p. 35.

t P.Z.S. 1904, vol. ii. p. 116.
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noted, therefore, that Python differs from Eunectes in that the

anterior abdominal of the latter remains double for some distance

forwards after its origin, while in Python the roots join at once to

separate and rejoin later.

Azygos Vein.—As in Eimectes, the azygos vein of Python sebce

is retained upon the right side only, but it is less extensive in the

former than in the latter snake. The azygos vein just before it

enters the right heart receives a stout branch running up vei'ti-

cally from the parietes and a thinner branch coming from the

neck-region. Posteriorly the vein passes backwards, and soon

divides into two trunks which are thin. The more dorsal of

these runs close to the body-wall and receives twigs from each

intercostal space. The upper bi-anch luns in close connection, or

rather contact, with the lung, for it does not appear to receive

any branches fi'om that viscus. After the tei-mination on the

parietes of the lower branch of the azygos, this upper bi'anch

bends down and supplies, or rather receives, blood from the inter-

costal spaces some way down the body, though not so far as the

region of the hepatic parietal vessels, wiiich will be dealt with

immediately. It takes up blood from the next intercostal space

to that which furnishes the last branch to the lower of the main

branches of the azygos. There is thus no break in the cii-culation

of this region of the body.

Vessels of Neck.—Although the facts concei-ning the vessels of

the neck have been made known by Jacquart, 1 may take this

opportunity of pointing out that in their disj^osition there is an

obvious difference from the corresponding vessels of Eunectes. In

the latter snake all the four typical vessels are present *, viz.,

two running along the trachea, and two anteiioi- vertebrals

;

whereas in Python (at least in P. sebce) there are only three

of these main venous trunks present, the left vertebral being

absent. There is also a disproportion between the two tracheal

or jugular trunks, the left being very much smaller in Python.

I did not observe such a difference in Eunectes. This series of

facts shows that it is not possible to place the two genera of

Boidte in ascending relations to each other in respect of the

venous system ;. for while Eunectes is more primitive in the

arrangement of the main veins of the neck, this genus is less

primitive in the fact that the anterior abdominal has only one

posterior connection with the veins of the posterior region of the

body, whereas both are present in Python.

Hefatic Portal Veins.—These veins are constituted in Python

sebce upon the plan which is to be found in Eunectes and Eryx.

In all of these genera the parietal system {i. e. longitudinal veins

running along the parietes and collecting the blood from the

several intercostal branches before rendering it up to the liver

circulation) is much developed. There are, however, differences

in the way in which this system is formed in these various Boine

* Oulj' three are figured by Gadow in Boa madagascariensis (loc. cit. pi. cxxxv.).
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Snakes. I have already dealt with Eryx * and Eunectes t. I do
not find that Jacquart's illustrations conform absolutely to my own
observations ; but it may be, of course, that this system shows
some variations. I find that, as in other Boidse, the system of

longitudinal parietal vessels is chiefly developed upon the left side

of the body, but not so exclusively so in Python as in Eunectes.
The left parietal vessel commences posterioi-ly at about the end of

the lung, that is to say very considerably behind the liver.

Anteriorly it ends at about the level of the bifurcation of the
aorta into its right and left moieties.

Between these two points the vessel is almost, if not absolutely,

continuous. It receives the intercostals as they emerge froxn the
parietes, and sends off branches to the liver and to the alimentary
canal in this region. These branches are at least partly in-

dependent of each other ; that is, separate branches pass to each
viscus or perhaps rather from one to the other. The veins which
pass to the liver enter the anterior extension of the portal vein
lying upon the liver, and there are at any rate nine of them.
Anteriorly the longitudinal parietal ends in a bifurcation, and
behind this there is another branch, which, like one half of the
anterior bifurcation, lies upon the right side of the body, distri-

buting its branches to the intercostal spaces of that side of the
body. In Eunectes, although the left longitudinal parietal vessel

is the only one developed, it i-eceives twigs from both sides of the
body, but there is no development of a longitudinal trunk or

trunks upon the right side. As in other Snakes, a particularly

strong branch from the longitudinal parietal passes up to the
portal trunk just before the latter reaches the liver.

The main points in the foregoing notes upon the veins of Python
sehce to which I desu-e to call attention are the following :

—

(1) The double origin of the anterior abdominal vein, one root

from each renal afierent vein, as in Eryx jacidus and in

the Lacertilia without exception.

(2) The pi'olongation of the renal afi"erent vein beyond the
kidney along the sperm-duct, this region being, like the

renal afferent, a persistent posterior cardinal.

(3) The existence of a trace of the umbilical vein, which persists

in its entirety in Eunectes.

(4) The paired main trunks of the neck distinguish Eunectes
from Python, where, as has been also shown by others,

there are only three trunks and the paired jugulars are

not symmetx'ical in size.

(3) Some Notes upon Ilysia scytale.

The following notes are the result of the examination of a
single specimen of Ilysia scytale which has been in my possession

for some time.

* P. Z. S. 1904, vol. ii. p. 118. f Above, p. 24.
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It measures 19| inches in length.

The base of the heart lies 4| inches from the tip of the snout.

The liver, which is 7 inches long, commences just at the heart as

in Vipers. The gall-bladder lies 14 inches behind the tip of

the snout. The kidneys are elongated, and not particularly

shortened as in Eryx. The right kidney, 23 mm. long, ends

21 mm. in front of cloaca. The left kidney, 21 mm. long, ends

11 mm. in front of cloaca. The right testis begins 10 mm. behind

the gall-bladder ; the left testis begins 9 mm. behind end of right

testis.

The Imig of Rysia is single*, and the vascular part, which is

of considerable thickness, extends for a considerable way down
the liver, being some 2:^ inches in length. The windpipe, as is

\isual, is formed of incomplete rings, a fibrous fold connecting

them along its entire length. Just before the trachea oi3ens into

the lung there is a minute orifice which represents the 2nd
bronchus ; but there is no approximation to an equality between

the two bronchi such as exists in the Boine snakes. The end of

the trachea, that is, of course, of the only functional bronchus,

extends some little way into the lung befoi-e it disappeai-s. This

disappearance is not quite abi'upt ; the rings of the bronchus

cease just before the end to be circular, transversely-arranged

cartilages ; they anastomose with each other, and finally assume
a honeycomb disposition, precisely like the lining-membrane of

the ensuing lung. Still the bronchial region can be distinguished

from the pulmonaiy by its bluish colour.

Alimentary Canal.—The condition of preservation of the spe-

cimen which I have dissected, and the comparatively empty
alimentary canal, render it possible to give an accurate account of

the rugae and plications of the different regions, which is not

always so easy. There are, moreover, obvious difierences between
Ilysia and some other snakes, both in the structure and pro-

portions of the several regions of the alimentaiy tube. The
tfisophagiis extends to the posterior end of the liver, where it more
or less suddenly passes into the stomach. Internally the demai'-

cation is quite abrupt. It is shown, in fact, by the diflferent

nature of the folds of mucous membrane which line the two
sections of the anterior part of the alimentary canal. The
stomach in its anterior pai't is lined by three, and three only, thick

longitudinally-running folds. At the junction of stomach and
(esophagxis these thick folds disappear as such, and are either

nearly or quite continuous, with at least six similar but much
smaller folds. There is thus a perfectly obvioiis demarcation
between oesophagus and stomach. The stomach itself is 56 mm.
(or about 2 inches) long, and is plainly divisible into two regions

:

the first of these is much the larger and measures 48 mm. ; the

second is about coextensive with the gall-bladder, which is attached

to it and measures 8 mm. The larger anterior region of the

* As Mr. Butler (P. Z. S. 1895, p. 704) and otliers Lave uoted.
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stomach is, as already mentioned, traversed by three thick folds,

which show here and there an interesting trace of a reticular

arrano-ement. There are occasional short branches of the folds,

which, although they do not reach another fold, indicate an

approach towards, or a reminiscence of, a reticular arrangement.

Towards the posterior end of the anterior part of the stomach the

folds lose their importance and smaller folds between them

appear. But the whole series of folds dies out upon a cushion-

like elevation. Then follows the shorter posterior region of the

stomach, which is entirely free from rugse of any kind. The

small intestine is short as compared with that of some other

serpents. Not counting its windings, it measures in a straight

Hne from the end of the stomach to the beginning of the large

intestine 51 mm., or 2 inches. About half of this consists of a

closely-folded section, which commences immediately after the

circular valve separating the stomach from the intestine. Then

follows a straight section, which just before its opening into the

dilated commencement of the large intestine bends once or twice

abruptly upon itself, thus constituting another shorter coiled

region. The intestine is lined with fine wavy folds. The large

intestine is also 51 mm. in length to the anus.

Vascular Sijstem.—Though it is impossible to elucidate the

arrangement of the vascular trunks in a spirit-preserved specimen

in a thorough fashion, I have nevertheless been able to ascertain

certain facts which are of importance from a systematic point of

view. I have been able to follow the abdominal branches of the

aorta, and find that the first hepatic branches are disposed as

follows:

—

Thejirst branch which arises supplies the stomach, and

reaches that organ at about its middle. On a level with the gall-

bladder a second eqiudly stout branch is given off which divides

into two trunks : one of these runs forward and is gastric
;
the

other has a posterior course and is intestinal. The next branch

of the aorta is that of the right testis ; it is of course very slender.

I did not discover the corresponding branch to the other testis.

The next artery to arise is the right renal, which enters the

kidney near to its anterior end. A rectal artery comes next and

is followed by the left renal, which is also the only artery of this

kidney and enters it near to its anterior end. Then follow three

rectal arteries.

Intercostal Arteries.—In the arrangement of these arteries

Ilysia plainly shows its affinities to the Boidte. In the last-

mentioned family * the intercostal arteries are paired structures,

which is not the case with, at any rate, many Colubridfe and

Viperid^e. In Ilysia the same paired structure is plainly visible;

furthermore, it is to be noted that the intercostal arteries are

reo-ular in their arrangement—that is, that they supply the inter-

costal spaces continuously, a pair of arteries corresponding to

each vertebra. This is, of course, also a Boine character. It is

* Jacquart, Ann. Sci. Nat. (4) iv.; and Beddard, P. Z. S. 1904, vol. i. p. 338, &

P. Z. S. 1904, vol. ii. p. 108.

Proc. Zool. Soc—1906, Vol. I. No. III. 3



34 MR. F. E. BEDDARD ON THE [Jan. 16,

important also to note that the intercostal arteries arise from the

aorta as single trunks and bifm-cate later. The ai'iungement of

these arteries, in fact, is jjrecisely as in Python, as figured by
Jacquart.

Among the Lacertilia it is very general, if not universal, for

the mesenteries to contain muscular strands, which in the case of

the dorsal mesentery arise from the vertebral musculature and are

often insei'ted on to viscera. These bands of muscle are made up
in all cases where they have been examined of unstiiped fibi-es.

I find in Ilysia a structure which is to be regarded as the equivalent

of these bands of muscle in the Lacertilia. This consists of a single

band of fibres of about the same calibre as one of the larger

arteries—for which indeed, or for a vein, I at first mistook

it. The nacreous glitter, however, of the strand shows its

muscular nature, which appearance was confirmed by microscopic

examination. The fibres of which it is composed are plain fibres.

This band of muscle arises from the centra of two vertebras by
strands from each near to the posterior end of the liver. It I'uns

obliquely forwards, and ends in an attachment to the upper sui-face

of the liver. It avoids the alimentary canal, passing to the right

of that tube. The existence of only this one straight band of

fibres of unvarying calibre throughout is difierent in detail from
what is found among the Lacei'tilia.

From this necessarily impei'fect survey of the anatomy of

Ilysia, it is possible to abstract two characters in which this genus,

placed in a Family of its own, resembles the Boida^, and one other

in Avhich it departs from the structure of that group.

Ilysia agrees with the Boida? in the following points :

—

(1) In the regularity and paired character of the intercostal

arteries.

(2) In the fact that each kidney is supplied by a single renal

artery.

On the other hand, Ilysia difiers from the Boidse (excepting

Ungalia*) chiefly in the fact that the lungs are not normal paired

structvares but that one is rudimenttiry.

The other features which I have been able to note in this

survey of certain points in the anatomy of this genus are, in the

present state of our knowledge, indecisive of the aflinities of the

genus.

(4) 17ie Structure of the Yotmg Bitis nasicornis, tciik

Notes on, other Vipers.

A considerable number of young Vipers of this species were
born in the Gardens in November last, some of which were alive,

whilst some had been born dead. I examined several of the lattei-.

The young snakes were enveloj^ed in the amnion, and the other

* See Cope, "On the Lungs of the Ophidia," Proc. Amw. Phil. Soc. xxiii. 1894,

1 . 220.
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foetal membranes were in much the same condition as in the case

of the newly-born jEunectes notceus described above. The " navel "

(text-fig. 8) is, however, in this Viper much smaller than in the
Anaconda. The actual patch of skin uncovered by scales only
occupied the extent of two of the ventral scales, which were here
divided into two. On either side a small number of the ventral

scales were divided in the middle line, but there was no interval

between the two halves of each scale. Moreover, only two scales

anterior to the navel and four behind it were thus divided. The
conditions, therefore, are distinctly different from those obtaining
in Eunectes. Furthermore, the position of the navel differs. In
Bitis only 10-14 scales intervened between the navel and the
cloacal orifice : the actual distance was 14 mm., the whole snake
measuring some 9| inches *. The embryonic veins were apparent,

Text-fiff. 8.

Eegion of umbilicus in nevvlj'-born Bitisjiasicornis.

77. Umbilical sac.

as in Eunectes. The umbilical vein can easily be traced from the
" navel " to the vena cava inferior, which it enters towards the
anterior extremity of the liver. As in Eunectes, this vein has no
relation whatsoever to the anterior abdominal vein that I could
discover. It has, however, an obvious connection with the epi-
gastric vein, which leads me to introduce the matter here, not as
a contribution to the anatomy of the Yipers, but as explanatory of
the anatomical facts vv^hich I have just referred to in the Python f.
Close to the union of the umbilical vein with the vena cava a branch
ascends from the epigastric to join the umbilical. This seems to
me to be a fact supporting the inference which I have put forward

* In Vipera be7-us also the navel is close to the cloacal aperture
t Above, p. 29.

3*
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as to the partial persistence in the adult Python of the embryonic
umbilical vein.

Trachea and Lung.—In this Viper the tracheal lung is not in

any way marked off from the ensuing thoi-aco-abdominal portion

of the lung. The latter extends as an efficient respiratory organ

for some distance down the liver. The tracheal or bronchial gutter

ends at a level with about the middle of the heart. There is no
trace of a second lung. It is necessary to emphasise these various

facts, since they differ among the Yiperidie. The total absence of

a second rudimentary lung in this species has been already noted

by Butler*. In addition to the species which he mentions, I may
note here that Lachesis gramineus has a rudimentary left lung.

In Ancistrodon j^iscivoriis the lung is vascular for about an inch

behind the heart, and the ti-acheal gutter is continued foi' about

the same distance, being thus moi'e extensive than in Bitis nasi-

cornis. In Lachesis gi'amineus the vsscn\a.r part of the lung is less

extensive posteriorly. Causus rhomheatus differs in some respects

from these other Vijoers. Like all other Solenoglypha, it possesses

the tracheal lung ; but it differs fi'om some other Vipers in the

face that the tracheal section of the lung is the only part which
is vascular, the rest being anangious. The trachea is continued

down the lung from the very beginning of the tracheal lung as a

gutter down to near the end of the liver.

Intercostal Arteries.—In dealing with certain facts concerning

the vascular system in Lachesis gramineus t, I pointed out that,

contrary to what is to be found in many Snakes, the intercostal

arteries perforate the body-wall accurately in the middle line and
singly. This feature, I am now inclined to believe, is distinctive

of the Viperidje, for I have since found a similar state of affairs

in Causus rhomheatus and Ancistrodon jnscivorus.

Veins and Arteries of Lung.—Dr. Gadow, in a figure + of the

pulmonary arteries and vein of Crotalus, represents these vessels

as passing forward from the heart. This direction is of course in

conformity with the tracheal lung of that snake, where possibly

the respiratoiy organ lies entii'ely in front of the heart. In the

young Litis both ai-tery and vein bifui'cate. The artery bifurcates

some little way after its origin, and the anterior branch supplies

the tracheal lung, while the posterior branch supplies that

portion of the lung which lies behind the heart. The pulmonary
vein shows the same general distribution. There were two main
branches, one anterior and one posterioi". The direction of

emergence from or of entry into the heart, as the case may be, was
rather lateral than definitely antei'ior oi- posterior. I deal on a
later page § with these facts with reference to the original form of

the lung in the Squamate reptiles.

Veins ofNeck (text-fig. 9, p. 38).—Contrary to what is to be found
in many Snakes, there are only two main veins of the neck in Bitis

* P. Z. S. 1895, p. 705. t P. Z. S. 1904, vol. i. p. 366.

X In Broun's Thierreich, Rept. Bel. vi. Abth. iii. Taf. cxxxvi. lijr. 2.

§ Below, p. 41.
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nasicornis. Each of these two is closely accompanied by an artery.

The larger enters the heart in common with the azygos, and runs

forward on the right side of the body as far as the head. It is

much more slender in its most anterior region than near the heart.

This vein gives off to the right a sei-ies (I counted seven in the

most fully developed specimen) of branches to the parietes, which

immediately plunge into the thickness of the body-wall after a

very short free course. From the left arise a smaller number of

veins which have a longer course. Of these I found not more

than three. They arise at right angles from the main trunk, and

cross the body to the left side of the dorsal median line. Here

they appear to become continuous with a longitudinal trunk which

runs a considerable way towards the head and posteriorly as far

as a little way down the liver. This vein runs much further from

the dorsal middle line than the right jugular and the right azygos.

The branches, soon after leaving the jugular, send off a twig to the

oesophagus.

The longitudinal vein of the left side of the body, supplied by

branches from the right jugular, represents, as I imagine, the left

anterior cardinal, the right vein being the persistent right anterior

cardinal. Their mutual asymmetry with reference to the median

lines of the body is remarkable. It is possibly to be accounted for

by the pressure exerted by the trachea and lung pushing the vein

further away from the middle line. The right azygos vein appears

at first sight to be of less extent than a more careful examination

shows it to be. In three of the specimens which I examined this

vein, which is of considerable calibre, appeared to end at about the

level of the ventricular apex; but in a fourth example it was

distinctly continued back by a very slender prolongation to a

point quite on a level with the middle of the liver. It is note-

worthy that the azygos not only gives off' branches to the intercostal

spaces along which it runs, but that close to its origin—or rather

debouchement into the auricle—it sends out a forwardly-running

branch, which ought, so to speak, have been furnished by the

anterior cardinal of that side of the body.

In addition to the right jugular, which is a vessel as thick as

any in the body, and the rudimentary left jugular, which is prac-

tically a branch of it, though morphologically, as I imagine, a

distinct vein, an internal jugular runs along the trachea. This

vein, like the right jugular or anterior cardinal, is closely

accompanied by an artery. The artery, however, like the vein, is

thinner than are the pair which run along the body-wall on the

right side. Whether there is a corresponding and less developed

vein for the opposite side of the trachea, I am unable to say.

In the arrangement of these anterior veins Bitis stands at the

opposite pole from the Anaconda, whose anterior veins have been

considered above. In the latter serpent all four veins, viz. both

anterior cardinals and two internal jugulars, exist. In the Yiper

the reduction is striking. Intermediate conditions are offered by

Boa^ in which, according to Gadow's figures, the veins of the neck
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are three. This reduction is in consonance with the generally

received opinion as to the much modified character of the Viperidfe

as compared with other Serpents.

Text-fiff. 9. Text-fiff. 10.

ll/.l/

Text-fig. 9.—Veins of neck of newly-born Bitis nasicornis.

Az. Azygos vein ; S. Heart; R.V.V., L.V.V. Riglit and left vertebral veins.

Text-fig. 10.—Veins in region of kidney of newly-born Bitis nasicornis.

a. Anterior termination of testis in a fibrous band; L.K. Left kidney. Sr.v.

Suprarenal portal vein; Sr. Suprarenal body; T. Testis; V.R.aff. Afferent
renal ; V.R.eff. Eflerent renal.
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Vems of Kidney, Suprarenal Bodies, and adjacent region.—The

kidneys measure from 29 mm. to 32 mm. in length, and are divided

into about 20 lobules. The afferent renal vein extends to within

3 mm. or so of the anterior end of the kidney, giving oflf a branch

between each lobule. In one specimen, at any rate, the renal

afferent vein gives rise to a large branch (see text-fig. 10, p. 38)

which leaves the surface of the kidney some way before its anterior

end, so that the rest of the renal aflferent anterior to this point

of origin appears to be a branch of this, the main trunk. This

vessel IS clearly a persistent posterior cardinal, which runs forward

in close contiguity to the suprarenal gland. It extends beyond this

o-land and ends in two branches to the parietes. These latter seem

to me to be the afferent suprarenal veins. There is furthermore

another afferent suprarenal vein, which also joins the cardinal, but

towards the posterior end of the suprarenal body. This vein collects

blood from the lateral parietes, and runs parallel with the kidney.

Whether it does or does not communicate with the ajfferent renal

behind the kidney, I do not know. In another specimen this

vein was quite as well or even better developed ; but it was con-

tinued directly into the vein running along the suprarenal body,

Avhich I have presumed to be the posterior cardinal vein of this

side of the body. There was no connection, that I could ascertain,

with the afferent renal.

The suprarenal veins are very conspicuous and two in number ;

they run from the anterior part of the suprarenal body over the

testis, and open into the eflferent renal vein.

It will be seen that the vein which runs along the parietes

beside the kidney is precisely that of Eunectes described above *
;

but in Bitis I have not been able to ascertain the presence of a

posterior connection with the afferent renal. It is, furthermore,

plainly to be compared with the vein occupying a similar situation

in Chamceleo, which has been described by Hochstetter t and

myself t, and which I have figured §.

Hejoatic Veins.—So many of the observations upon the veins of

Reptiles have been made upon a single example, that it is not

always certain how far the appearances described represent the

normal. I am therefore careful here to describe the coui'se of

the veins in all of the specimens of this Viper that I have had the

opportunity of studying. The result is to show that the variations

are not very great (so far, of course, as the small number of

examples allows of such a statement), and that therefore the

arrangement of these veins at any rate is of use for systematic

purposes. The portal vein (text-fig. 1 1 , p. 40) offers no remarkable

features. It reaches the liver at the junction of right and left

lobes, as in other Serpents ; and from that point until the anterior

end of the liver it runs superficially, receiving branches from both

the dorsal and ventral parietes. Of the dorsal parieto-hepatic

veins, one is absolutely constant throughout the whole series of

* p_ 22. t Morph. Jahrb. xix. p, 462.

t P. Z.'S. 1904, vol. ii. p. 8. § Loc. cit. fig. 1a, p. 8.
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individuals. This vein reaches the portal shortly after it has

reached the liver, collects blood from several intercostal spaces,

and runs back to nearly the level of the posterior end of the liver.

It is apparently generally present in the Ophidia and is not merely

a characteristic vein of the Vipers.

Text-fis. 11.

Portal veins of newly-boru Bitis nastconiis.

Ep. Epigastric ; S. Heart ; L. Liver ; p. Parieto-hepatic veins, two of which receive

branches from stomach (St.), represented as cut oft at the end; P.V. Portal

vein ; 77. Umbilical vein ; V.c.i. Vena cava posterior.

This vein received, in the most fully-developed specimen which
I examined, two veins from the stomach. There were in this
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example three other veins of the same kind, of which two received

branches from the gut ; there was also an independent gastro-

hepatic vessel, as is shown in the accompanynig figure (text-

fio- 1 1 ,
p. 40), which represents the liver-veins of this example. The

em'o-astric vein sends, at any rate, two branches to the liver, which

are very anterior in position: one of these receives a branch from

the stomach before entering the liver. In another example there

were only three dorsal parieto-hepatics. It was m this example

that a branch from the epigastric joined the umbilical vein, as

referred to above. In a third specimen, I saw only two parieto-

hepatic vessels, arising, as in the others, from the left side of the

dorsal median line. In this and other cases the differences may

not be real, but due to absence of blood in the vessels at the time

of examination.
_ . /^ i

• v i

The orio-in of the hinder mesenteric vein m the Ophidia has

been variously stated, the different modes of origin described

possibly corresponding to the different species and genera

examined. Hochstetter* describes and figures Tropidonotus

natrix (with which he finds Coluber cesculajni to agree) as

possessing a mesenteric vein which arises from both afferent

renals, the two branches combining to form the single vein.

I have not been able to ascertain to my satisfaction the arrange-

ment of these veins in Bitis nasicornis; but in another Yiper,

Aoicistrodon piscivortts, I have found that each renal afferent vein

gives off a branch, and that these join to form the mesenteric

vein running along the lower surface of the large intestine. The

arrangement characteristic of this Yiper is therefore precisely that

of Tropidonotus and Coluber.

(5) Considerations respecting the Primitive Structttre

of the Lungs in the Squamata.

Eatteria (or, indeed, most Lacertilians) on the one hand, and

such a snake as Causus rhombeatus on the other, represent the two

extremes of modification of the Squamate lung. In the former

the lungs are paired and equal, and are effective breathing-organs

throughout : they are separated from the glottis by a long stretch of

trachea, and by two equisized bronchi into which the trachea divides

some way in front of the lungs. In the Yiper, on the other

hand, the trachea opens into the lung but a short way behind the

glottis, down which it is continued as an open gutter ; at, or about,

the level of the heart the lung becomes anangious and is a mere

air-sac ; while there is no trace of a second lung, or of a division

of the tracheal gutter into two bronchial tubes. It is undoubtedly

the prevalent opinion that of these two extremes, that represented

by Eatteria is near to the primitive Sauropsidan lung, while the

lung of Causios represents the most modified type. Paradoxical

though it will appear, there are reasons founded upon anatomical

* Morph. Jahrb. xix. 1893, p. 489, pi. xvi. fig. 19.
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facts which necessitate a reconsideration of this view, and which
tend to destroy its apparent obviousness.

Cope*, to whom ovir knowledge of the headwards extension of

the lung is mainly due, though the fact of this extension in the

Viper was known fifty or sixty yeai'S earlier, terms this section of

the hmg the "tracheal lung," and after a survey of the leading-

groups of Ophidians found it to occur in the principal subdivisions

of the order or suborder. He found this tracheal hmg in Ungalia

among the Boidse, " in the Solenoglypha without exception," and
in sevei'al Colubrines, to which I myself have added the

Hamadryad t. The occurrence of these tracheal lungs so widely

among the Ophidia suggests a retention of a character rather

than its independent development in the several groups. So fai-,

however, one can do no more than incline to the former view.

There are, however, other facts. In the first place, among )Snakes

generally the rings of the trachea, where there is no tracheal lung,

are incomplete posteriorly, leaving a gap filled in with soft tissue.

This soft tissue is continuous with the lung-tissue where the latter

commences, in these cases near to the heai-t.

It might be held— if the matter ended here—that the non-

junction of the tracheal rings posteiiorly had no more significance

than the failure to join postei-iorly of the tracheal rings in the

Cassowary J or in Man §. But a few cases seem to show that this

failure to join is of meaning as the last term in a series. For in

some Serpents, e. g. in Lioheterodov., there is not merely a failure

to unite posteriorly among the tracheal rings, but the membranous
space left is of wide dimensions, much wider than the actual

trachea, and fully as wide as the ti-acheal lung where that organ
is developed. Moreover, in this snake there are traces of a develop-

ment of diverticula of the cavity such as are to be met with in a
much more fully developed condition in the Hamadiyn.d snake ||.

These facts therefore aSbrd some evidence that the tracheal lung
was foi-merly more widely spread among the Ophidia than it is now

;

that it is not a new structure in those forms where it occuis, but

an archaic structui-e so far, at any lute, as Snakes are concerned.

It will be observed, moreover, that there is a distinct relation

between the development of the neck part of the lung and the

asymmetry of the lungs. This relationship, however, does not

after all amount to a great deal ; for the only Serpents in which
there are a pair of well-developed thoracic lungs ai'e the Boidse.

It is nevertheless noteworthy that among these primitive Snakes,

as they are held to be, the genus Ungalia, which possesses the
tracheal lung, is, like the Colubrine Snakes, without more than
a rudiment of one of the lungs. The only allied form in which
this asymmetry of the lungs is known to exist is Ilysia ; bvit in

Ilysia there is no development of the tracheal lung. My object,

* Proc. Amev. Phil. Soc. 1894, p. 217.

t P. Z. S. 1903, vol. ii. p. 319. X Forbes, P. Z. S. 1881, p. 783.

§ Treatises on Human Anatomy.
fl
Beddard, P. Z. S. 1903, vol. ii. p. 319.
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however, being rather anatomical than physiological, this mode of

compensation—as it maybe considered to be—will be left aside.

For it is, I think, impossible to hold, in the present state of our

knowledge at any rate, that the unpaired condition of the lung is

the primitive one for Snakes, and that the minute rudiment of the

second lung in many Vipers and Colubrines is an incipium of a

second lung. Still the question does not appear to me to be

absolutely settled, for reasons which I hope to investigate more

fully later.

But although it may be said that there is some evidence that

among the Ophidia the existence of a tracheal lung is not an

innovation but an inheritance, the case would seem at first sight

to be quite different among the Lacertilia. If the assumption

that the Lacertilia form one order with the Ophidia,, and the

theory which I seek to prove concerning the origin of the lungs

in the Squamata be probable, there should be evidence of a

positive kind among the Lacertilia of the existence of traces of a

tracheal lung. The most positive piece of evidence is that furnished

by Prof, Wiedersheim, who has described in AmphislxenafaUginosa

what appears to be a persistent tracheal lung "*, the existence of

which, however, has not been confirmed for other species t. It is

noteworthy, too, that in various Lizards the tracheal rings are far

from meeting posteriorly ; in Lacerta, for instance, there is a very

wide membranous interval posteiiorly, at the edge of which only

appear the tips of the tracheal rings. Furthermore, in many
Lizards—this is particularly well seen in Varanus—the lung ex-

tends forward a good way beyond the entrance of the bronchi into

the lung. The arrangement in such a lizard as Varanus is quite

reminiscent of the disposition of that organ to be seen in Heterodon

platyrrhinos, where the tracheal lung is not traversed by a tracheal

gutter, but extends forward along the intact trachea as a con-

tinuation forwards of the thoracic lung.

Were it not for the numerous cases of a tracheal lung attached

to the trachea throughout, this condition in Heterodon would

probably have been compared merely with the slight forward

extension of the lung in many Lacertilians, in which the bronchus

enters at the side rather than at the base of the lung. Such a

comparison w^ould indeed be correct, but it would not be so far-

reaching as I believe there are grounds for regarding it j. Besides,

this incomplete comparison of facts, as I regard it, would leave it

an open question as to whether the lungs in the Squamata were

not derivable from the type shown in Hatteria, and to which a

forward extension had been afterwards added. As it is, there

are further facts which enforce the position taken up by me
in this communication. I have pointed out, in describing the

* ' Lelii'buch der vergleichenden Anatomie der Wirbelthiere.'

t Beddard on AmpMshcena, P. Z.S. 1905, vol. ii. p. 489.

X This statement of course assumes the validity of Prof. Cope's view that the

headward extension of the lung in Heterodon is the homologue of the tracheal lung

in, e. g., the Viperidse.
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pulmonary artery and vein of Bitis nasicornis*', that both artei'y

and vein bifurcate soon after leaving, or just before entering, the

heart. One branch goes to, or comes from, the anterior tracheal

part of the lung, while the other branch has a similar relation to

the thoracic part of the continuous lung. It seems to me that this

anatomical fact explains two other facts which have been a little

difficult to me hitherto.

The trachea in Snakes, and in certain Lizards at any rate, is closely

accompanied by arteries or an arteiy which is one of the systemic

branches. This carotid artery is concerned with the blood-supply

of the windpipe and adjacent organs and regions. In some cases,

however (probably much more generally than I am at pi-esent in

a position to know), the trachea is accompanied by arteries which

arise not from the systemic arteries but fi'om the pulmonary. I have

shown this to be the case in Gerrhosaurus t and more recently

in Hatieria +. In both of these Saurians the artery in question

is most cleai-ly a branch of the pulmonary, and equally clearly

lies alongside of the windpipe anteriorly. A careless dissection

would fiul to show this, as I consider it, highly important point.

It is, however, plain when the artery is properly followed out in

an injected specimen.

Now the pulmonary arteiy is, it is hai'dly necessary to say, a

respii'atory artery : it is concerned, that is to say, not with the

nutritive supply of the lung-tissue but with the oxygenation of

the blood. The tissues of the lung receive their nutritive supply

from elsewhere. Branches from, the aorta supply this need which

have no relation whatever to the special respiratory arteries and
veins. This is, of course, universally true of the higher vertebrates.

It seems therefore that the persistence of a branch of the pulmonary
artery supplying the trachea, taken in conjunction with the

bifurcating pulmonary artery of the Yiper with its tracheal and
thoracic portions of the lung, is a fact which decidedly points in

the direction of a previous respiratory function of that pait of

the respii'atory passage which it now supplies.

The assumption upon the various facts which have been briefly

dealt with in the course of the preceding remarks, that the most
primitive type of Squamate lung is most nearly preserved in

certain Serpents, is recommended by certain general considerations.

Whatever may be the views as to the phylogeny of the Squamata,
it can hardly be disallowed that Reptiles generally have emerged
from an Amphibian or Dipnoan form. On this view, the com-
mencement of the lung far forward in the body is intelligible, for

the earliest condition known, that represented in the Dipnoi,

shows a lung at first (or always, Ceratodus) unpaired communicating
directly with the exterior through the glottis and mouth-cavity.

* Above p. 36.

t " On the Anatomy of the Yellow-throated Lizard," P. Z. S. 1904, vol. ii. p. 263,
text-fig:. 37.

X " On the Vascular System of Satteria &c.," P. Z. S. 1905, vol. ii. p. 462.
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3. On the Minute Structure of the Teeth of Creodonts, with

especial reference to their suggested resemblance to

Marsupials. By Charles S. Tomes, M.A., F.R.S.,

Vice-Pres.Z.S.

[Received January 15, 1906.]

(Text-figures 12-25.)

That the Creodonts, though obviou^sly not Marsupials, never-
theless present resemblances to them has been noted by many
observers. Filhol (1) has discussed the question, and Matthew (2)
uses the expression " pseudo-marsupial characters of the Mes-
onychidte," while he also says of Pachycena that " in its dentition
this species approximates the Marsupial dental formula."
Lydekker (3) goes a little further, and says " these and other
fossil forms, such as Borhycena, seem to indicate an intimate
relationship between the Polypi'otodont Marsupials and the
Creodont Carnivores represented by HycBnodonr Wortman (4)
also speaks explicitly upon the same point; whilst frequently
alluding to marsupial resemblances in their osteology and den-
titions, he says :

" By taking the more primitive members of the
existing marsupials as the basis of our comparisons, I am
convinced we shall be able to arrive at a very much clearer

understanding of wha.t the ancestors of the Creodonts were like "
;

and " Present evidence points to the fact that the two groups of

the Creodonts probably arose side by side from Mesozoic Marsu-
pials," and further " that they were derivatives or offshoots of

any pre-existing group of Placentals is exceedingly unlikely."

Such speculations being rife, it occurred to me that it would be
interesting to ascertain what evidences of affinity the minute
structure of their teeth might afford, and by the kindness of

Dr. Matthew, of the American Museum of Natural History,
I have been enabled to make sections of the teeth of a number of

representative species of Creodonts, whilst Dr. Smith Woodward
has kindly furnished me with a fragment of a premolar of

Borhycena.

But, before detailing the results of an examination of these
teeth, it seems desirable to say a few words upon the nature and
value of the evidence to be derived from the histological structure
of teeth, the more so because this line of investigation has been
but partially pursued and its results appear to be not well known
to the majority of naturalists.

It might have been expected that there would be but little

variety of structure in the teeth of animals belonging to the same
great groups, for it is not easy to see how this should be affected

by the ordinary processes of selection. It might have been
thought that so long as a tooth was strong enough, sharp enough,
and well adapted in external form to its work, its structure would.
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matter little and wonld remain constant. But it was shown by
my father, the late Sir John Tomes (5), that by a mere examina-

tion of sections of the enamel it was possible in the case of

Rodents not merely to pronounce that the enamel was that of a

Rodent, but in a large number of instances to refer it correctly to

a particular family of Rodents, or to a group of families.

In the more simple forms of enamel, the enamel prisms all pass

outwards from the surface of the dentine to the outer surface of

the enamel, and are, with very slight exception, exactly parallel

with one another.

But in the Rodents contiguous layers of enamel j^risms start oS'

from the dentine at difteient angles, the layers alternating in this

respect, so that if the section embraces in its thickness more than

one layer, as svich sections almost invariably do, patterns are

produced by the crossing of the prisms, and these patterns are

constant and characteristic of many of the families.

Similarly, my father showed that the enamel of Marsupials (6)

presented characteis very unusual in Placental mammals, and

therefoi'e almost characteristic of Marsupials, whilst the Carnivora

also presented well-marked enamel characteristics.

It therefore seemed to be well worth while, in view of the

vmcertainty of the position of the Creodonts and of their relation

to recent Carnivora, and possibly to the Marsupials, to apply this

test of their affinities.

As bearing upon the subject generally, I may mention that I

myself examined the teeth of a number of genera of the Gadidaj

(7), a family selected as being both fairly numerous and at the

same time compact, with the result that I found that the enamel

was alike in all, but that the dentine presented marked variations

upon a connnon type of vasodentine, and that these peculiarities

coincided with their zoological arrangement, and not with the

functional development of the dentition. Thus some of the

largest teeth presented the simplest, and almost degraded, struc-

ture conniion to them and their immediate relations, whilst some
teeth, reduced so as to be almost rudimentary, retained the com-

plexity of structure characteristic of their zoological relations.

These, however, aie the only papers I have met with in which

this line of reseai-ch had been followed out to any extent.

In what may be termed the normal arrangement of the dental

tissues of placental mammals, the tubes of the dentine end by
branching and becoming very fine, or by entering minute globular

or angular spaces within the boundaries of the dentine (see

text-figs. 15, 16, ct 19, pp. 50, 51, 53) ; but it Avas shown by my
father that in Marsupials the greater number of the dentinal

tubes, instead of so ending, became continuous Avith tubes

which travei-se the enamel. This is true of all Marsupials,

recent or extinct,, v.-hich were examined by him or by myself

at later dates, with the solitary exception of the Wombat, in

which this does not happen, though, as might be exj^ected from

what has already been said, the precise extent to which it happens
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and the patterns produced vary in different families of the
Marsupials.

Were there no more than this to be said, we should be pro-
vided with a criterion of marsupial affinity both certain and easy
of application. But unfortunately the case cannot be fully stated

quite so simply. Whilst it remains quite true that all marsupial
enamels present this character of penetration by the dentinal
tubes, the convei'se is not quite true. Thus Hyrax has an enamel
so richly penetrated by dentinal tubes that it might be easily

taken to be a marsupial enamel, though in this respect it stands
quite alone among placental mammals. But traces of this

peculiarity are to be found in much reduced degree in certain
Insectivora, notably in the Shrews ; this occurrence in Insectivora
may possibly be interpreted as a survival fi-om some marsupial
form of ancestor. But this explanation is not available for all

cases : in very reduced degree the character has been found in the
Jerboa, in some Carnivora, and even in Man, though in Man the
rarity of the occurrence and its irregularity when it does occur
suggest that it is pathological, or at least that it is a reversion
towards something which has disappeared long ago. And investi-

gations of my own (8) into the development of enamel, and
especially of marsupial enamel, distinctly point to this penetration
of the epiblastic enamel by tubes continuous with those of the
mesoblastic dentine being a primitive character, to which some
slight tendency to revert has not been quite lost by placental
mammals.

Hence, in the interpretation of the occurrence of this character
a different value appears to attach to negative and positive
results : if we find no tubes at all in the enamel, we shall, I think,
be quite justified in saying that no near affinity with the Marsupials
can exist. On the other hand, if we find rudimentary traces of this

penetration, we shall not be justified in attaching great importance
to it as an evidence of marsupial affinity, though if we find an
abundant penetration we shall have a character which, so far as
is known, is peculiar to Marsupials and to Hyrax.
Having thus cleared the ground as to the value of the evidence,

it remains to_ describe in slightly greater detail what is met with
in the Marsupials, in Carnivora, and in Creodonts.

Marsupial Enamel.

A general character of marsupial enamels is the simplicity of

the course pursued by the enamel prisms ; each prism pursues, as
a rule, an almost straight course from the dentine to the enamel
surface, and where marked curvatures do occur, all of the
contiguous prisms pursue the same curve, so that no patterns are
produced by neighbouring prisms crossing one another. Where,
however, the tubes are very abundant, the enamel prisms can
hardly be seen at all, and we have to take the tubes as indicative
of their course.
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The enamel is most lichly tubular in the Diprotodont gi'oup
;

though it must not be thought that the tubes are sparse in the

Polyprotodonts. In a large nvTmber of instances there is a slight

dilatation at the point of junction of the dentinal tube with the

enamel tube, a sort of clumsy joint in fact (text-fig. 12) ; but this

is not an invariable character, the tube sometimes passing on with

no mark at the point of junction. "Where, however, the enamel

thins out towards the neck of the tooth, the tvibes in it, whether

it be that of a Diprotodont or a Polyprotodont, become few or none,

so that it is necessary to be careful not to select the enamel to

be examined from this situation.

As illustrations of typical marsupial enamels I have selected that

of Hypsiprymnus (text-fig. 12), of Thylminus (text-fig. 13, \^. 49),

and of Dasyurus (text-fig. 14, p. 49) ; those interested in the subject

Text-fig. 12.

All the figures, tliougli drawn from actual slides, are semi-diagrammatic.

ITi/psiprymnus.—Longitudinal section of dentine (D) and enamel (E). The tuhes in

the enamel reach its outer surface, or nearly reach it. Slight dilatations mark
the passage from the dentine to the enamel.

will find figures from other genera in the paper of my father's

already referred to. "With regard to these and the other figui-es

illustrating this paper, I may say that for the sake of clearness

they are semi-diagrammatic. Though all have been drawn from

actual sections, fewer tubes have been drawn than actually exist in

a given ai-ea, and all indications of structure, other than those

with which we are immediately concei-ned, have been left out.

In the Diprotodont Hypsiprymnus (text-fig. 1 2) the enamel tubes

are seen in their greatest development. Starting, usuall}^ with a

dilatation at that point, from the dentinal tubes they traverse

the entire thickness of the enamel, turning a little to one side as

they approach its periphery, and some of them branching ofi"

almost at right angles. It must, however, be rinderstood that

had the section been taken from the thin enamel near the neck

of the tooth, fewer tubes, and finally no tubes at all, would have

been seen. Where the tubes are very abundant, as in this case.
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it is difficult to see the outline of the enamel prisms, which,

however, where traceable pursue a nearly straight course.

When, however, we come to the enamel of Thylacimis (text-

fig. 13), we find that the tubes thin out; and are lost before they

reach the exterior of the enamel, even where this is thickest,

though sections may be found in which they penetrate further

Text-fig. 13.

Tliylacinus.—Longitudinal section of dentine and enamel. The tubes reach

halfway through the enamel.

Text-fiff. 14.

Das^jtrMS.—Longitudinal section of dentine and enamel.

tha,n in that figured. And where there is a tolerably abundant

passage of tubes, the so-called granular layer, which marks the

exterior of Placental dentines {cf. text-fig. 15, p. 50), is absent or

but little conspicuous. Outside the region of the tubes the enamel

prisms are fairly distinct and are seen to be straight ; the_ straight

prisms may also be traced by careful illumination right in to the

Piioc. ZooL. See—1906, YoL. I. No. IV. 4
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dentine surface. Towards the neck of the tooth enamel without

tubes is, as in the Diprotodonts, to be found.

Dasyurus enamel resembles that of Thylminus pretty closely,

though the tubes generally reach further thi-ough the enamel

(text-fig. 14, p. 49).

The Examel of Carxivora.

As an illustration I have selected tliat of the Hyaena (text-

figs. 15 k 16), though it may be premised that th.e enamel

patterns of Carnivora are fairly constant. As one would expect

from analogy, they are not quite identical in all : thus in the Dog
group they are simpler, and where the enamel is thin the prisms

become quite straight. Where, however, the enamel is thicker, the

patterns are easily identifiable as similar to those found in, for

example, the Felida?, though the curvatures are less pronounced.

Text-fiir. 15.

Hyaena.^—Longitiidiiuil section near apex of cusp. A few dentinal tubes pass a
little way into the enamel. Most of the dentinal tubes branch and terminate
in the minute spaces of the granular laj'er. The enamel prisms are arranged in

alternating bundles, and pass nearly at right angles to one another.

Two figures are given to show the difference in pattern Avlien

the enamel is viewed in a longitudinal and in a transverse section

of the tooth ; hence any obliquity in the plane of the section will

alter the appeamnces. But, after a little experience, it is not
diificult to discriminate between differences due to differences of

plane and thos-e due to real differences in arrangement.
It will be noticed that no prisms in this, the thicker portion of

the enamel, pursue a straight course, and that all do not pursue
the same course. They are, however, grouped into bundles or

sheaves of prisms pui-suing an approximately parallel course, whilst

towards \\\q exterioi- of the enamel all the biuidles become parallel
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and straight. They are thus interwoven with one another in a
way that is not found in any known marsupial,

Text-fip-. 16.

H}^a8na.—Transverse section.

Text-fio-. 17.

Ocelot.—The enamel prisms are not shown, but some dentinal tubes pass a
little way into the enamel.

As regards the other character, namely, that of the enamel
being penetrated by tubes running in from the dentine, none are

4*
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seen to rlo so in text-fig. 16 ; in text-fig. 15 one or two penetrate

a. very little wfiy.

In text-fig. 17, the enan)el of an Ocelot, I have drawn an

example of a greater penetration of the enamel by dentine tubes

:

this, 1 may say, is the section which shows this to the greatest

extent out of some sixty sections taken from different genera of

Carnivora. But though, on the whole, this slight rudimentary

degree of penetration is perhaps rather moi'e frequent in Carnivora

than in most mammalian orders, in none does it occvir to an extent

in the least comparable with that found in Marsupials.

The Enamel op Oreodonts.

The examination of fossil teeth presents greater difiiculties

than that of recent teeth. Structurally, the enamel is always

well preserved, but it has in the process of mineralisation often

become unduly transparent, so that careful illumination is even

more essential in deciphering its sti'uctui-e. And the teeth ai'e

Text-fig. 18.

HyanodoH.—Transverse section. The enamel prisms are arranged in bundles

radiating so as to present a goblet form. In the dentine, not very well preserved,

the excavations of a fungus are seen.

often exceedingly brittle and friable, so that it is difficult to get

good sections ; this can be partly overcome by imbedding the

teeth in desiccated Canada balsam before grinding them down.

The dentine, however, being richer in organic matter, is often

very badly preserved, so that sometimes all structure has dis-

appeared ; a fact which handicaps the obsei'ver in tracing the

passage of tubes fi-om it, and sometimes leaves him only able to

look for characteristic appearances of tubes in the enamel itself.

Moreover, many of the teeth being rare, only small bits or
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damaged teeth were available for examination, so that it was not
always possible to select the plane in which a section was most
desirable

: one had to take what one could get.
Still, if the enamel of a fossil Diprotodont be examined, there is

no difficulty in seeing the enamel tubes and being absolutely sure
of their existence and their course, and the direction of the enamel
prisms can always be traced in a fossil enamel.
The first figure (text-fig. 18) represents the enamel of Hycenodon

(Oligocene of S. Dakota) : in it no trace of penetration by tubes
can be found, and the very distinct enamel pattern is closely
similar to that found in a recent Carnivore {cf. text-figs. 15 & 16).
In passing I may call attention to the curious spaces, dark in
the figure, found in the dentine, which are quite common in the
dentine of fossil teeth. In recent teeth they are only known to
occur in teeth which have been lying about in a graveyard, or in
others which have been lying at or near the surface of the ground.
They are excavations caused by a boring fungus ; it is generally
believed to be one of the mould fungi and'is perhaps Saccharomyces
mycoderma. As it does not seem likely that even the hungriest
of mould fungi could find much pabulum in a fossilised tooth,
this boring presumably took place when the tooth was com-
paratively fresh, and thus points to the persistence of this mould
fungus from Oligocene and Eocene periods.

Text-fio-. 19.

3IcsonyA\—Longitudinal section. No tubes penetrate the enamel : there is a wull-
marked granular la3er, the dentine being well preserved.

Mesonyx (Middle Eocene) (text-fig. 19).—In this specimen the
structures are well preserved. Not only are there no notable
enamel tubes, but the outer periphery of the dentine presents
appearances inconsistent with penetration of the enamel:
namely, the dentinal tubes fine down, or spread into tiny branches,
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and there is a weU-deiined granular layer. The course of the

enamel prisms is similar to that seen in Uycenodon and in recent

Carnivoi'a.

Text-fig. 20.

Fachycena.—Dentiue perished. The enamel prisms are arrano:ed in hundles like

llyanodon, but the plane of the section is not quite the same.

Pachycena (Lower Eocene) (text-fig. 20).—The dentine structure

is gone, but the enamel prisms are veiy distinct, no tubes are sean

in it, and the prisms are gathered into bundles pursuing a course

similar to that seen in Hyeenodon or in Hycena.

Text-fig. 21,

O.vycena.—Dentine well preserved.

Oxyccna (Lower Eocene) (text-fig. 21).—Here again similar con-

ditions olitain. thous'h the section not beinfr in exactly the same
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plane, the course of the prisms appears to differ a little. But this

is a difference purely due to a difference ot" plane, and not to a real

difference of course.

Text-fisr. 22.

Siuopa.—Dentine perislietl, except in places.

Slnopa (Middle Eocene) (text-fig. 22).—Here again we get just

the same pattern, and the same absence of penetrating tubes.

Text-fig. 23.

Horliymna.—Dentiue perished, enamel well preserved.

5o?-%fen«; (text-figs. 23, 24).—In this genus we find the absence

of penetrating tubes, and can distinctly recognise the carnivorous

pattern in the course of the prisms. But apparently the prisms

are a little straighter than in recent Cainivora, or at least in recent

Felidee. It is not, however, possible to speak very positively as to

this greater simplicity, as I had only a fragment of a tooth at my
disposal, and the sections I v/os able to get were small and may
not have included any of the thickest parts of the enamel, where,

as has already been noted, these characters are to be found most
marked. Howevei', there is ample evidence to say that the

enamel of Borhycuna is essentially of the Carnivorous type, and
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bears no more resemblance to that of the Marsupials than does

that of other Oreodonts.

Text-fiff. 24.

Borliycena.-—Dentine well preserved in places. The plane of this section is not quite

the same as tig. 23, but only fragments having been available it is not possible

to define the plane in which the section la^-.

Text-fii?. 25.

Cynodictis.—Longitudinal section. Enamel prisms all parallel; Iiere and there

dentine-tubes penetrate a little way into the enamel.

Didynictis (Lower Eocene).—Of this genus I have only two
sections, but in them the enamel prisms are all parallel and
pursue a course only slightly curved. The typical carnivorous
pattern is not to be found, nor is there any trace of it, so
that of the Oreodonts examined this and Cynodictis stand
alone in this respect. Portions of enamel might be found
resembling this in the teeth of the Dog, if taken towards
somewhat low down upon the tooth, but the enamel is in the two
sections I have obtained tolerably thick, and might have been
expected to show more complexity of structure if any such exists

anywhere upon the tooth.

C'///?o(Z/c</s(01igocene) (text-fig. 25).—A specimen of this genus
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was sent to me by Dr. Matthew as an example of an early true

Carnivore. In it the enamel prisms are almost straight and no
decussation, or only the faintest trace of decussation, of the prisms
of diflerent planes is to be seen. It resembles chiefly the enamel
of Didynictis, and differs in respect of its greater simplicity from
that of the other Creodonts examined and from recent Carnivora,

My section of Cynodictis embraces the whole tooth, so that there

is no question as to greater complexity of pattern existing in any
other parts of the tooth. In some of the Creodont enamels,

and particularly in Cynodictis, slight indications of a rvidimentary

penetration of the enamel by dentinal tubes are seen, but in none
does it exceed or even attain to the amount seen occasionally in

recent Carnivora {cf. text-fig. 17, p. 51).

Conclusions.

The nature and the limitations of the evidences of affinity which
can be derived from a study of the minute structure of teeth have
already been alluded to, and it must not be forgotten that it is

unsafe to build too much upon any one single character.

But, so far as the structure of their enamel may be taken as

evidence, neither Borhycena, Pachycena, Hycenodon, Sinopa,

Mesonyx, Oxycena, Didynictis, nor Cynodictis presents any greater

resemblance to Marsupials than do the recent Carnivora. On the
other hand, with the exception of Didynictis and Cynodictis, the
enamel has reached just that stage of evolution found in the true

Carnivora, and the enamel patterns are strikingly similar to those

of recent Carnivora.

The uniformity of the patterns found in all of the Creodonts
examined, excepting again Didynictis and Cynodictis, seems to

point to the structure of their enamel having attained to a sort of

finality ; that is to say, it was probably not undergoing any rapid

evolutionary changes, a conclusion borne out by its close resem-
blance to that of their descendants, the recent Carnivora.

The absence of the peculiar stamp of the marsupial, the tubular

enamel, would justify us in saying that they certainly do not stand

very near to any marsupial, and that if there be a marsupial
ancestor, or an ancestor common to the Marsupials and to the
Creodonts, it must be sought considerably further back than any
of those examined. This is a somewhat disappointing conclusion :

when I undertook the investigation I quite expected to find some
distinct indication of marsupial relationship ; that is to say, I

expected to find that the general resemblance in macroscopic
character of the dentitions to those of the polyprotodont
Maisupials would have been accompanied by histological

resemblances.

I have also been surprised to find that the enamels of Didynictis

and of Cynodictis are actually simpler than those of the other

Creodonts, and simpler than most recent Carnivora. As Cynodictis

at all events appears to be nearer to the true Carnivora than
are the Creodonts, the simplicit}^ of its enamel as compared with
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theirs may point to its not lying on quite the .same line of

descent.

Though I would not attach too much importance to it, I would
again call attention to the fact already mentioned, that in Car-
nivora, and still more so in Insectivora, lauliments of a penetration

of the enamel by dentinal tubes occur with more frequency than
in other mammals. This may possibly indicate some remote
connection with the Mai'supials, but the point which I wish to

emphasise is that, as regai-ds this character, the Oi'eodonts carry

VIS absolutely no further than do the recent Carnivora.
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4. Synopsis of the Toads of the Genus Nectophrjjne B. & P.,

with special llemarks on some known Species and

Description of a new Species from German East Africa.

By Dr. Jean Eoux, Curator in the Basle Museum of

Natural History.

[Received December 11, 1905.J

(Plate II. *)

On visiting, last spring, the beautiful collections of the Museums
of Paris and London, I had occasion to examine, especially in the
British Museum, most of the typical specimens of the known
species of the genus Nectophryne. Whilst verifying the diagnoses,

I was able to make some observations modifying or completing

* Fur expliiruitioii of Uic Plate, see p. 05,
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somewhat the descriptions of the authors. I was able to identify

as one species two that had previously been considered different.

I add to these observations the description of a new species

from German East Africa, the type of which is preserved in the

Basle Museum, and conclude this paper with a key for the deter-

mination of all the known species of the genus.

I am happy on this occasion to express my best thanks to

Dr. Mocquard, of Paris, who was so kind as to allow me to

examine the types of the species described by him. I am also

much obliged to Prof. Boettger, of Frankfort a/M., and to Prof.

Tornier, of Berlin. The former has been kind enough to send

to me the type of his JSf. exigita which is preserved in the

Senckenberg Musexim ; to the latter I am indebted f(^r the

loan of the types of two species in the Berlin Museum. I am
particularly indebted to Mr. G. A. Boulenger, who has obligingly

placed at my disposal the valuable collection in the British

Museum (Natural History), and has been so kind as to verify the

work done in his laboratory.

1. Nectophryne afra B. &. P.

Buchh. & Peters, Mon. Berl. Akad. 1875, p. 202, pi. ii. f. 5.

Boulenger, Cat. of Batrach. Sal. p. 279.

Examined : The type specimen (Berlin Museum) : Cameroon.
6 specimens (Brit. Mus.) : Efulen, S. Cameroon,
and Rio Benito.

This species occupies quite a special place as regards its webbed
fingei'S, the subarticular tubercles of which imitate small lamellae.

2. Nectophryne misera Mocq.

Mocquard, Le Naturaliste, 1890, no. 82, p. 182; Kouv. Arch.
Museum Paris, ser. 3, torn. ii. p. 161, pi. xi. f. 7.

Examined in Paris Museum : Type specimen, N". Borneo.
In Brit. Mus. : 10 specimens from Paka-Paka, 10,000 feet,

Kina-Balu, N. Borneo.

This species has also strongly webbed fingers, but no sub-

articular tubercles. Sometimes the tibio-tarsal articulation does

not quite reach the tympanum.

3. Nectophryne hosii Blgr. (Plate II. fig. 1.)

Boulenger, Proc. Zool. Soc. Lond. 1892, p. 508, pi. xxx. fig. 2.

Examined in Brit. Mus. :

—

Type specimen ( d ). Mt. Dulit, N. Borneo.
2 specimens ( d $ ). Kuala Lumpur, Selangor.

2 c? . Lawas, Brunei.

1 d"

.

Head-waters of Sarawak R.
1 d , 2 5 • Sarawak.
1 2 Tandjong, S.E. Borneo.
1 2 Akai' River, Sal•a^\'ak.
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This is the largest species of tlie genus. The diagnosis given
by Boulengev in 1891 was drawn up from a male specimen from
Mt. Dulit, Borneo. Since then tlie collection of the British

Museum has been increased by several specimens, especially

females, which I have had the privilege to study. As is often

the case with Bafo, in this species the female individuals are

notably larger than the males. The distinctive charactexs

indicated by Boulenger are genei'ally veiy well mai'ked in tlie

female. The head is broader in comparison with the length.

The canthus rostralis is well marked. The loreal region is

nearly vertical and shows a slight depression in the upper part.

The interorbital space, twice as bi'oad as the upper eyelid, is very
distinctly concave, as well as the part of the head situated near
the parotoids. The tympanum is very distinct ; it is suboval,

vertically elongated, and half as long as the eye. The parotoids

are well marked, pyriform, and begin immediately behind the eyes.

As to the limbs, we ha,ve notice<l individual variations in the

length, especially in the hind limbs. The fore limb is relatively

long : the fingers, webbed only at the base, are bordered by tlie

membrane, and the distal part is subtriangularly enlarged ; this

peculiarity is more appreciable in the fingers than in the toes.

The hind limbs of most of the individuals observed are longer

than in the type specimen. The hind limb being carried forward
along the body, the tibio-tarsal articulation reaches sometimes
the tympanum, sometimes the eye. The toes are generally short,

entirely webbed, except the three distal phalanges of the fourth

toe, which are free. The subarticular tubercles are very well

developed, as well as the two metatarsal tubercles. The outer

tubercle is twice as large as the inner. I have noticed the

presence of a very distinct tai-sal fold.

The coloration of the individuals is worthy of detailed descrip-

tion owing to the marked diffeiences between males and females.

The type specimen, a male, figured by Boulenger, is uniformly
bi'own with some indistinct spots on the limbs ; the throat is

black. Two other male specimens show the same coloi'ation, but
two male specimens from Lawas, Brunei, are somewhat difi'ei-ent.

The body shows, besides the dark brown, some light brown
markings, which foi-m indistinct coarse vermiculations. The limbs

are yellowish brown, and present also lighter and darker j)arts

more or less distributed in ti'ansverse bands.

The females labelled ''Saiuwak," one of which is figured on
PI. II. fig. 1, are distinctly bicolor (yellow and black). The gi'ound

is black with small vermiculations or round yellow spots (in

the latter case especially on the sides of the body). The head,

the back, and the limbs show also these vermiculations. The
spots are a little bi"oader on the anteiior part and on the sides of

the head. The lower part of the body and of the limbs is

generally dirty grey or uniform yellowish. The border of the
lower lip often shows yellow spots. The inferior part of the feet

is brown. The females have ffenei'allv smaller and less numeious
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dorsal tubercles than the males. The females from Tandjong
(S.E. Boi^neo) and from Akar River (Sarawak) show the typical

coloration above described.

A female specimen from Mt. Kuala Lumpur (Selangor) shows
an interesting variation. The general colour is a dark gi'ey,

a.pproaching brown. The upper part of the head, of the back,

and of the tibia shows no yellow spots, but the sides of the body
and of the limbs, as well as the upper part of the thighs, have
round or oval spots pretty distant from one another. These spots

are of a fine yellow colour, with brown border. Similar but
longer spots may be found on the throat and on the anterior

part of the chest.

A female from Akar River (Sarawak) shows irregular and in-

distinctly disti'ibuted spots. The yellow colour is prevalent on
the back ; the sides are marbled yellow and black ; the belly is of

a dirty yellowish colour.

The following are the dimensions of two individuals from
Sarawak found pairing, the female in the act of spawning :—

d. $.
Length from snout to vent .. . 5"65 cm, 9 "8 cm.

„ of hind limb 7-65 „ 13-7 „

„ „ fore limb 4'3 „ 6*9 „

The eggs of N&ctrophyne hosii are oval, 1 millimetre in length
;

they are laid in chains as in Bufo.

4. Nectophryne parvipalmata Wern.

"Werner, Verhandl. zool.-bot. Gesells. Wien, vol. xlviii. 1898,

p. 201, pi. ii. ff. 7 & 7 a.

Examined : the type specimen in the Berlin Museum.
Habitat : Cameroon ?

5. ISTeotophryne everetti Blgr. (Plate II. fig. 2.)

Boulenger, Ann. Mag. Nat. Hist. (6) xvii. 1896, p. 450.

Examined in the Brit. Mus. :

—

The type specimen ( $ ) : Mt. Kina Balu, N. Borneo.

1 <S specimen : Mt. Penrissen, Borneo.

In this second individual the tympanum is quite visible, oval.

The hind limb being carried forward along the body, the tibio-

tarsal articulation reaches between the tympanum and the eye.

6. ISTeotophryne tuberculosa (Gthr.).

Giinther (Pedostibes tuberculosus), Proc. Zool. Soc. Lond. 1875,

p. 576, pi. Ixiv. fig. 0.

Boulenger, Cat. Batr. Sal. p. 280.

Examined in the Brit. Mus. :

—

2 cJ type specimens : Malabar.

The hind limb being carried foi-ward along the body, the tibio-

tarsal articulation reaches the tympanum. The upper part of

the limbs is also covered with tubercles.
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7. Nectophryne guentheri Blgr,

Boiilenger, Cat. Batr. Sal. p. 280, pi. xviii. fig. 3.

Boettger [Nectophryne exigva), Abhandl. tSeiick. GeselLs. 1901,

vol. XXV. p. 394.

Examined in Brit. Mus. :

—

The type specimen from Matang, Borneo.

2 young- specimens 1 r. e<
•

2idult „ j
from brngapore.

2 adult ,,
from Sirliassen (Natuna IsL).

Also the type specimen of Nect. exigua in the Senckenberg

Museum : Baram Eiv., N. Borneo.

In this species, as in others, I have also noticed indis-idunl

variations in the length of the limbs. The hind limb being

carried forward along the body, the tibio-tarsal articulation

reaches sometimes the eye, sometimes between the latter and the

end of the snout. In the typical specimen it does not only reach

the eve but notably behind it.

Establishing a comparison between the type of JVectophryne

exigua Boettger and young individuals of Nectojiihryne gvenilierl,

I have been convinced that these two species are identical.

The differences are indicated by Boettger as follows :

" Habitus etwas weniger schlank ; Trommelfell kleiner als bei

N. guentheri Blgr."

On examining several specimens of N. gueidherl I have noticed

differences not onl}' in the respective length of the body and of

the limbs, but also in the respective dimensions of the tympanum
and of the eye according to age. The young specimens have
proportionally a smaller tympanum than the adults. Besides

individual variations have been observed. Some measurements
follow :—

Type spec. Spec, from Sirhassen.

Eye 3 1-9 2 mm.
Tympanum 2 1 l"!;)

Specimens from Singapoi'e.

Adult. Adult. Juv. .luveiiiss.

2 1-75 1-9 -; mm.
1 1-5 1-3 1 „

A young specimen of N. guenthe7'i in particular, which is just

as large as the type of N. exigua, shows in the general foi-m of

the body as well as in the colour a striking likeness to the lattei-.

Similar black spots are distiibuted on the belly, and the

coloration, yellow and black, on both sides of the head is identical.

The limbs show also the same extent of web.

As, on the other hand, it is impossible not to recognise the

existing relations between the young specimens of JV. guentheri

with adults of this species, I believe that N. exigua may be

considei'ed a yoimg specimen of N. guentheri. Very appreciable
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variations having been noticed between several specimens of the
latter, the distinction drawn by Boettger between his species and
that of Boulenger cannot be accepted.

8. Nectophryne biacrotis Blgr. (Plate II. fig. 3.)

Boulenger, Ann. Mag. Nat. Hist. (6) xvi. 1895, p. 171.

Examined in the Brit. Mus. :

—

The type specimen
( 5 ) from the Akar River, Borneo.

9. Nectophryne signata Blgr.

Boulenger, Proc. Zool. Soc. Lond. 1894, p. 645, pi. xl. fig. 1.

Examined in the Brit. Mus. :

—

The type specimen from Rabong Mt., Kapuas Distr., Dutch
Borneo.

10. Nectophryne maculata Mocq.

Mocquard, Le ISTaturaliste, 1890, no. 82, p. 182; Nouv. Arch.
Museum Paris, 3" ser. t. ii. p. 162, pi. xi. fig. 8.

Examined in the Paris Museum :

—

3 type specimens from Kina Balu, N. Borneo.

11. Nectophryne tornieri, sp. n. (Plate II. fig. 4.)

Habit slender. Head moderate, as long as broad. Snout short,

scarcely prominent, obliquely truncate, quite as long as the eye

;

canthus I'ostralis strong. Loreal region vertical, slightly concave

in the upper part. Interorbital space broader than the upper
eyelid. Tympanu.m exposed, vertically oval, about one-third the

diameter of the eye. The distance between the anterior border

of the tympanum and the posterior corner of the eye equal to

half the distance between the anterior corner of the latter and
the nostril. Fore limb slender, equal in length to the distance

between vent and tympanum. Fingers moderate, much depressed,

webbed at the base, dilated and truncate at the end, first a little

shorter than second. The hind limb being carried forward along

the body, the tibio-tarsal articulation reaches the posteiioi- border

of the eye. Toes half-webbed, but the three distal phalanges of

the fourth toe fi-ee. The tips of the toes less strongly dilated than
those of the fingers. Subai'ticular tubercles well marked. Two
well-developed metatarsal tubercles, the inner the larger. Skin
of the upper part of body and limbs covei-ed with numerous small

round warts, irregularly di.sfciibuted; the largest situated behind

the tympanum and on the middle of the back ; beneath feebly

granulate. The granulations are visible on the posterior part of

the belly and on the under part of the thighs, and disappear on
the throat.

Brown above, with darker markings, especially two pairs on
the back : one between the fore limbs, the other on the sacral

region. A large lateral dark band from the eye, surrounding the

tympanum, which is lighter in colour, and extending on each side
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of the body. A dark streak from the end of the snout passing

below the canthus rostralis, through the eye, and above the tym-

panum to the commissure of the mouth. Loreal region brown
;

a light spot below the eye between yellowish-brown parts of the

upper lip. Limbs brownish in colour, with darker markings

arranged in indistinct large cross bars. Sides of the body below

the dnrk lateral band lighter than the back, more or less speckled

with dai-k brown. Sometimes a yellowish-brown vertebral stripe

extending along the middle of the back, from snout to vent.

Beneath entii'ely white or with a few small dark spots on the

throat and belly.

Hah. Ukami, German East Africa. 2 specimens.

Dimensions.—From snout to vent, 27 mm. ; hind limb, 38
;

fore limb, 20 ; length of head, 9 ; breadth of head, 9-5.

Named after my colleague. Dr. Tornier of Berlin, who has

added much to our knowledge of the herpetological fauna of

German East Africa.

The figured specimen of this new species is preserved in the

herpetological collection of the Basle Museum, the other has been

presented to the British Museinn.

If we now consider the geographical distribution of the genus,

we notice that most of the species described ai-e from Southern

Asia. Borneo is particularly rich, Not less than six species

have been found on this island, and one of them has been found

also in the Natuna Archipelago (Sirhassen) and Singapore. New
discoveries will most likely further extend the geographical dis-

tribution of the other species. But we cannot omit to state the

fact that up to this date no Nectopliryne has been discovered, so

far as we know, in the other great islands of the Sunda Archipelago.

The genus Nectophryne has representatives also in West Africa.

The faunal similarity of that distiict with the south-east of Asia

has often been noticed (see Wallace). West Africa possesses two

species, and the new species described above shows that the genus

is also represented in the eastern part of the African continent.

I conchide with a synoptic table for the determination of the

known species of Nectophryne, not taking into consideration

doubtful species, as e. g. Nectophryne sundana (Ptrs.) (Boulenger,

Cat. Batr. Sal. p. 281). I have not been able to examine the only

existing specimen of this species, which is preserved in the Berlin

Museum and comes from Borneo.

Key for the deterrnincction of the Species.

I. Fingers strongly webbed, verj' sligbtly dilated at the end, the

inner quite rudinientarj'.

a. 8iibarticular tubercles present, similar to small lamelliB ... N. afra.

b. Subarticular tubercles absent N. niisera.

II. Fingers partially webbed, more or less dilated at the end,

the inner well developed.

A. TiI)io-tarsal articulation not reaching the end of the snout.

a. Toes only half-webbed -A", loniieri.
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b. Toes more than half-webbed.
1. A tarsal fold i\^ hosii
2. No tarsal fold.

a. 'IVmpanum hidden N. parvipalmata.
/3. Tympanum visible, its diameter less than that of the

eye ; two metatarsal tubercles.
* Fingers very slightly webbed at the base, the first

equal to I of the second N. everetti.
** Fingers very distinctl}' webbed at the base, the first

equal to about ^ of the second JSf. hiherctdosa.
*** Fingers ^ webbed, the web extending as a

margin to their tips ; the first equal to i of the
second

_.

"
JSf. guentheri.

y. Tympanum visible, equal to the diameter of the eye

;

only one metatarsal tubercle N. maorotis.
IJ. Tibio-tarsal articulation reaching at least the end of the

snout.

a. Tympanum visible, equal to f the diameter of the eye ... N. signata.
b. Tj'mpanum hidden ; tibio-tarsal articulation reaching

beyond the end of the snout N. maculafa.

EXPLANATION OF PLATE IL

Fig. 1. Nectopliryne hosii Blgr., p. 59, female, f nat. size. 1 a. Side view of head.
2. Neetophryne everetti Blgr., p. 61, type. Nat. size. 2 a. Side view of

head, X 1^.

3. Neetophryne maorotis Blgr., p. 63, type. Nat. size. 3 a. Side view of
head, X 2.

4. Neetophryne tornieri Roux, p. 63, type. Nat. size. 4 a. Side view of
head, X Ij.

5. On some Bones of the Lynx from Cales Dale, Derbyshire.

By W. Storks Fox, M.A., F.Z.S.

[Received October 25, 1905.]

(Text-figure 26.)

Remains of the Lynx have so rarely been found in the British
Isles, that the recent discovery of some in a Derbyshire cave will,

I hope, be considered to be worth recording. The history of the
two former finds maybe briefly stated. About the year 1866, the
hinder portion of a skull and the right ramus of the lower jaw of

this species were discovered in Pleasley Vale, on the borders of

Derbyshu-e and Nottinghamshii'e, and are now in the Nottingham
University Museum. Some fourteen years later a humerus and a
metatarsal of the same species were found in Teesdale by the late

Mr. James Backhouse, and are still in his son's museum at York.
Thus, until the Gales Dale cave was worked, only four bones of

Lynx had been found in the British Islands. I have been unable
to obtain any information about the excavation in Cales Dale
previous to 1897, but my own find there consists of 36 bones and
teeth of Lynx, about half of this number being metapodials and
phalanges.

The cave lies on the west side of Cales Dale, a small dale

branching from the south side of Lathkil Dale, at a point a.bout

Proc. Zool. Soc—1906, Yol. L Xo. Y. 5
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liiilf a mile below the source of the i-iver Lathkil. It is 800 ft.

above sea-level, and takes the form of a narrow passage, i-vinning

almost due east and west, in the Cai'bonifei'ous Limestone. It

possesses two entrances. The lower one is almost square in

section, measiu-ing 2 feet 8 inches across and 2 feet 9 inches high.

By crawling thiough this, and along a passage of similar dimensions,

for a distance of 65 feet, a dome-shaped chamber is reached 9 feet

in height and 4 or 5 feet in diameter. It is into the side of this

chandjer that the second entrance opens, at about 5 feet above

the floor. This second or upper entiance, almost a perfect oval

in shape, is 2 feet 10 inches high and 1 foot 8 inches wide.

For the next 18 feet the cave consists of a passage averaging

.3 feet high and 3 feet wide ; it then widens out into a chamber
6 feet long and neaily 6 feet wide. It was in this chamber that

the bones were found. Beyond this chamber the passage rapidly

narrows to an impassable fissure.

In March 1894 I was informed tliat Lynx-bones had been

found in the cave; but it was not until the spring of 1897 that I

asked and obtained leave to excavate. In the cliamber, or den,

a thin layer of stalagmite was found. First, all the earth—mixed

with bones and stones—lying above the stalagmite was removed

;

then the layer itself was blasted, and all that had been sealed up
by it was cleared away. But, unfortunately, no notes were taken

as the work proceeded, so that it is impossible to say now whether

any bones were foimd beneath tlie stalagmite. As the contents of

the cave were dug out, they were carried to a neighbouring spring

and were there carefully washed in a one-eighth-inch sieve ; and
in this way even very small bones were secured.

Both Professor Boyd Dawkins, in his account of the Pleasley *

Lynx, and Mr. William Davies, when describing the bones from
Teesdalet, used for comparison the skeleton of the Northei^n

Lynx in the British Museum (1230 a). Accordingly, the Cales

Dale bones have been compared with the same skeleton.

Qf jaw-bones and teeth Cales Dale has produced :—a right ramus
of the lower jaw (text-fig. 26 B) ; the right upper carnassial tooth,

indjedded in a fragment of the luaxilla (text fig. 26 A) ; the right

piemaxilla containing its three incisors ; and three canines. The
lamus is incomplete, most of the bone behind the molar tooth

being absent ; and the upper part of the socket for the canine is

* ' IJvitisli Pleistocene Mammalia,' part iii. pp. 172-176 (Pakuoiitograpliical Societj-,

volume for 1868).

t ' Geological Magazine,' volume for 1880, pp. 346-348.

Explanation of Text-fig. 26 (opposite).

Remains of Fel is lynx from Cales Dale, Derbyshire.

A, A'. Kiglit upper carnassial tootli, outer and lower ver.vs, p. 68.

15. Right mandibular ramus, inner view, p. 68.

(,', C". Axis vertebra, left lateral and lower veivvs, p. 69.

1). Left OS iniiominatum, outer view, p. 70.

E, ]]'. Proximal end of left femur, posterior and anterior views, p. 70.

A-C, nat. size; D, E, two-thirds nat. size.
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Test-fig. 26.
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vei-y iimeli worn down. When this bone was fonnd the canine

Avas not in situ, but a tooth has been placed in the socket, into

which it exactly fitted. The third premolar is missing altogether
;

and, as the bone has entirely closed over the socket, this tooth

must either have been lost some time befoi'e the death of the

animal, or it could never have existed at all. The fourth premolar,

when found, was separate from the jaw, but the molar was in

position in the bone.

Taking into consideiation the shrinkage caused by the absence

of the third premolar, this ramus closely corresponds in general

outlines with the Pleasley one described by Professor Dawkins.
The following table of measurements, the last tv/o columns of

which are taken from ' British Pleistocene Mammalia,' shows this

correspondence. The measurements thioughout are given in

inches and tenths.

The total length of the canine now fixed in the jaw could not

be measured ; and as the tip is broken ofl^, the oi'iginal height of

the crown must remain uncertain. But the two odd Cales Dale
canines are respectively in length : 1'65 ins. and 1'9 ins., whereas
the Pleasely specimen is 1^85 ins. ; and the height of the crowns
of these two Cales ])ale teeth is exactly the same as that of the

i-ight lower ramus of Felis lynx {horeaUs) in the British Museum,
namely, "8 inch, as compared with ^75 inch in the Pleasley

animal.

Measui-ements of rieht lamus of Lower Jaw.

¥. lynx.

Cales Dale.

F. lyn.v.

Pleasley.

F. lynx
(horealis).

lirit. Mns.
1230 A.

Circumference 1)eliiii(l M. 1

,, liet'nre I'm. 'A

Antero-|)usterior extent of M. 1

Antero-transverse ,, ,,

2-S7

*2-14

•68

•25

•26

•46

•5

•18

•27

•34

22

2-4

•65

•26

•24

•35

•49

•19

•27

•35

2^0

20
•63

•25

•23

•35

•46

•19

•23

•35

Height of crown of M. 1

Antero -posterior extent of Pni. 4 ... .

Antero-transverse „ „

Postero-transverse ,, ,,

Height of crown of Pni. 4

The measurements of the upper carnassial (text-fig. 26 A) and
of the incisors show that there is very little difierence between
the Cales Dale teeth and those of F. lynx {horealis).

* As Pm. 3 is lacking in the Cales Dale specimen, the measurement is taken hehind
the socket of the canine. This absence of Pm. 3 accounts for the relatively small
circumference here.
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Measurements of Riglit Upper Oarnassial Tooth = Pm. 4 .

F. lynx.

Cales Dale.

F. lynx {horealis).

Biit'. Mus. 1230 A.

73

•35

•22

•39

•72

•30

•23

•41

Measurements of Upper Incisors (imbedded in right premaxilla).

;

F. liinx.

Cales Dale.

F. lynx {horealis).

Brit. Mus. 1230 A.

Length of series '34 •33

•18

•20

•27

Maximum across crown of I. 3 ' '18

back to front of I 3 ... '21

There were two portions of bones of the fore limb in this cave,

namely, the shaft and distal -end of a humerus and the proximal

end of an ulna. As the bones of the British Museum skeleton are

wiied together, it is practically impossible to measure the anconeal

fossa of the ulna ; but, so far as could be seen, the Cales Dale

fragment agrees in form with the corresponding part of the

skeleton in question, though it is somewhat larger.

An axis vertebra (text-fig. 26 C) from Cales Dale agrees gene-

rally with that of the Northern Lynx (B.M. 1230 a), and only

differs to an extent which might be expected in the bone of a

rather larger and moi-e powerful animal.

Measurements of Axis Vertebi^a.

Base of odontoid process to inferior posterior

marsrin

Minimum transversely

Extreme length of neural spiue.

F. lynx.

Cales Dale.

F. lyn.r (borealis).

Brit. Mus. 1230 a.

a-23

•84

r7i

1-34

1^45

* The inferiority of length here is due to the absence of the epiphysis.

The Cales Dale humerus appears to have belonged to a more
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powerful animal than F. lynx {horealis) in the British Museum
and the dweller in the Teesdale cave ; for in it the deltoid ridge

is strongly developed, but is not markedly so in the other two
specimens. The supinator ridge is prominent in all three. If

the Cales Dale bone had been comi^lete it would have exceeded

the Teesdale one in length.

In the following table the last two columns sye taken from
Mr. Davies's article.

Measurements of Humerus.

F. lynx.

Cales Dale.

F. lynx.

Teesdale.

F. lynx (borenlis).

Brit. Mus. 1230 a.

Transverse diameter of distal end.. l-o6 1-40 1-50

„ „ trochlea 1-08 •87 103

Smallest circumference of shaft 2-05 1-75 1-75

One nearly perfect left os innominatum (text-fig. 26 D) and a

fragment of a right-side one do not appear to have belonged to

the same animal, for the fi'agment seems to belong to a less recent

date than the other, and to a lai'ger animal. The bone from the

left side lacks only the epiphyses on the extremities of the ilium

and ischium. It has the roi.ighened ridge above the acetabulum
more pronounced than the corresponding bone of the British

Museum skeleton, and is generally rather heavier in build, but in

all other respects the two are exactly similar in every detail.

Measurements of Os innominatum.

F. hjnx
(left).

Cales Dale.

F. li/iix

(right).

Cales Dale

F. lynx
{hn)-ealis)

Brit. Mus.
1230 A.

Minimum circumference of ilium

Minimum across ilium (Irom pubic to ischial

surface)

Minimum circumference of ischium (between
acetabulum and ischial tuberosity)

Across acetabulum

Maximum length—between e.-itremities of
ilium and ischium

2 46

1-96

•79

*5-90

£•71

1-12

2-05

•81

2-24

•90

1-71

•81

6-18

* The apparent slioriness is due to the loss of the epiphyses.

The hind limb is represented by two fragments of femur,
namely, the proximal end and part of the shaft of one from the
left side (text-fig. 26 E) ; and the head of another, also from the
left sitle. The larger fragnjent is perfect except that the lesser
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trochantei' is broken off. It is distinguished from the corre-

sponding bone of the Northern Lynx (B.M. 1230 a) by the

greater development of the I'idge which travels down the outer

side of the shaft from the great trochanter.

Measurements of Left Femvn\

F. lynx.

Cales'Dale.

F. lipix.

Cales Dale.

F. Ji/iix

(borealis).

Brit. Mus.
1230 A.

1-89

•82

2-12

•83

1-62

•78

i

2-0
Circumference of shaft, taken 3 ins. from

* In tlie B.M. specimen this was the minimum circumference.

There are five tarsal bones, including an astragalus^ and a

calcanemn ; and also one carpal—which I take to be a pisiform,

though it differs somewhat from the pisiform of the Northej-n Lynx.

Of metapodial bones there are two complete metacarpals,

namely, the second of the right and the third of the left manus

;

one complete metatarsal (mt. 5—left), and another lacking tlie

distal end (mt. 5—right). Besides these there are two fragments,

which are spscially interesting owing to their size and stoutness

of build. A comparison with Mr. Davies's measurements of the

Teesdale and British Museum metatarsals is misleading, but is

given for what it is worth.

The measurements of the phalanges, taken in order of size, are

as follows :

—

a. First series—proximal ends bifid :

1-G5; r55; 1-50; 1-25.

h Heconil series—distal end on the twist

:

r25; 1-16; 1-08; 1-08; 1-07; 1-03.
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There is also a terminal plialanx.

In form these phalanges are similar to those of the cori'esponding

series in the British Museum Lynx. In that skeleton the longest

and stoutest phalanx is that which articulates with the third

metatarsal bone and measures I'Tl inches; but it is not nearly

so stout in build ns the Cales Dale phalanx, which is 1-65 inches

long. Moreover, the British Museum bone in que.stion is rounded

on the under side, whereas the Cales Dale one widens out into

ridges at the distal end on the under side.

Measui'ements of Metapodials of F. lynx (horealis).

Brit. Mus. 123U a.

Left nianus. Left pe.s.

mc. 2. mc. 3. mt. 2. mt. 3. mt. 4. mt. 5.

2-7

•55

•42

•8

3^0

•45

•43

•8

3-7

•4

•5

•92

4-(J8

•52

5

103

41

•3

•44

•95

3-7

•31

•41

•72

Traiif^verse diameter

(proximal end) ...

Transverse diameter

(distal end)

Lea-t circumference

of shaft

In the British Museum skeleton the longest phalanx of the

manus is that which articulates with the third metacarpal, and it

^ measures 1'62 inches.

The other mammalian bones found with those enumerated

above throw no fresh light upon the question of the period at

which the Lynx lived in this country. They include Wild Cat,

Fox, and another species of Canis (probably Wolf), Badger, Hare,

Babbit, Water- Yole, Bank-Yole, Sheep, Goat, and Ox. Wild Cat

is represented by a fiagment of the left ramus of the mandible,

containing the third and foui-th premolars and the first molar.

Mr. E. T. Newton, F.R.S., kindly identified the bird and
amphibian bones, which are as follows :—small Domestic Fowl

(or possibly Pheasant), small Grouse, Raven, Jackdaw, Kestrel,

Common Gull, Toad, and Frog.

Among the unidentified bones is the premaxilla of a foetal

carnivoi-e, and a number of phalanges of a very young or

fcetal animal.

In conclusion, I desire to thank Dr. C. W. Andrews for the

practical advice and help which he has given with regaid to the

identification of the mammalian bones. And my thanks are also

due to Mr. Newton for the assistance given by him, as already

mentioned.
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February 6, 1906.

G. A. BouLENGER, Esq., F.R.S., Vice-President,
in the Chair.

Mr. Frederick Gillett, F.Z.S., exhibited a case of mounted
cubs of the Timber-Wolf {Cams occidentcdis) which he had
obtained in the Province of Keewatin, Canada. He remarked
that this wolf though abundant in that district seldom showed
itself, being seen only occasionally in the winter and scarcely

ever in the summer.

Dr. C. W. Andrews, F.Z.S., exhibited and made remarks upon
some I'estored models of the skulls and mandibles of Moiritherium

and Palceomastodon. The models were prepared by Mr. F. 0.

Barlow from the original specimens collected from the Upper and
Middle Eocene beds of the Fayiim, Egypt, and now preserved in

the British Museum and the Geolos^ical Museum, Cairo.

Dr. Walter Kidd, F.Z.S., exhibited lantern-slides of sections

of skin from the palmar and plantar surfaces of twenty-four

species of Mammals, and the plantar surfaces of seven species of

Birds. The functions of the papillary ridges and the papillary

layer of the corium in connection with the sense of touch were
alluded to.

The following papers were read :

—

1. Notes on the Histology and Physiology of the Placenta

in Ungulata. By J. W. Jenkinson^ M.A., D.Sc,
Assistant to the Linacre Professor of Comparative

Anatomy, Oxford.

[Received November 27, 1905.]

(Plate III.* and Text-figures 27-33.)

Our knowledge of the minute anatomy of the Ungulate
placenta may be said to have begun Avith the publication in 1882
of Bonnet's paper on the constitution of the so-called " uterine

milk" in these mammals. According to Bonnet, the uterine

milk of the Sheep is a yellow viscid mass like pus, and consists of

a granular coagulable matrix full of masses of degenerating cells

and nuclei, of red blood-corpuscles, and of leucocytes which have
emigrated through the uterine epithelium. It also contains
small rod-like or needle-shaped bodies—the "Stabchen"—of

an albuminous substance, and fat and cholesterin may be demon-
strated in it.

As this author rightly insists, this mateiial forms a very

* For expliiniitiou of the PLite, see p. 96.
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valuable food for the developing ffetus ; not only can the troplio-

blast be shown to be absorl)ing fat even while the blastocyst is

still floating fi-eely in the lumen of the uterus, but the cells of

this fojtal membrane are also phagocytic and actively ingest the
solid particles of the uterine milk. This food-material is of

maternal origin ; fat is secreted by the uterine epithelium and
glands, the i"ed blood- corpuscles are extrava sated from superficial

Ciipillaries, while the leucocytes emigrate through the epithelial

cells, the Stiibchen are formed by the cells of the maternal epi-

thelium, and the degenerating celluhu- masses result from the
extensive disintegrat-on of epithelial and subepithelial tissue.

More recently the studies of Kolster on the placentation of the

Horse, Cow, Sheep, Pig, Roe-deer, and Red-deer have thrown
additional liglit on the mode of manufacture of this valuable food-

supply.

This author, while fully corroborating Bonnet's account of the

secretion of fat in the extra-cotyledenary uterine epithelium
and its glands, and of the copious emigration of leucocytes thi-ough

the epithelium during the greater part of gestation, has given a

more detailed description of the histological nature of these and
other processes. In fat-secretion the outer end of the cell with
the fat-globides it contains is j)rotrude(l into the lumen of the

uterus or of the gland, pinched ofl", and ejected ; exactly the same
process, which evidently resembles very closely the formation of

milk in a mammary gland, occuis in the secretion of fat in the
crypts of the maternal cot^dedons. The fat so secreted is quickly

absorbed by the ti-ophob^ast.

Another very interesting phenomenon described by Kolster
is the production by the glands of a " cellular secretion," in

addition to the thin coagulable liquid substance usually found
in them ; here and there small tracts of the epithelial wall

become invaginated into the gland-lumen, and being cut off

degenerate and are ejecteel by the mouths and added to the
uterine milk. The epithelial cells so cast out are often accom-
panied by connective-tissue coipuscles and leucocytes. Bonnet
has recently demonstiated a similar "cell-secretion" in the
uterine glands of tlie bitch. These ejected gland-cells form
a very impoitant though not an only* source for the cellular

constituents of the milk. Considerable masses of disinte-

grating maternal tissue are added to the whole, ss well as

quantities of red corpuscles. All this material is ingested by the
phagocyctic trophoblast ; the foetus is thus able to obtain a large

amount of proteid food and—from the red corpuscles—the
essential iron as well. The result of the intra-trophoblastic

digestion of the hjemoglobin is the formation of pigment-masses
in the cells of this layer ; these masses will sometimes give an iron

reaction, but usually not. The pigment was not furthei' investi-

gated by Kolster. A very similar pigment is formed by the
exti-avasation of blood from subepithelial Ciipillaries at the time
of heat, the blood-corpust-les being taken up by wandering cells
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and digested ; as a result pigment appears in the cells, while iron

can be demonstrated in the fluid in the uterine cavity.

A recent examination of a fairly complete series of stages ot

the placentation of the Cow and Sheep has enabled me to confirm

Kolstei's valuable observations in all essential particulars : tue

secretion of cells in the uterine glands, the secretion and absorp-

tion of fat in the cotyledons (1 have never succeeded in finding

fat in the extra- cotyledonary uterus, though it is abundant in

the overlying trophoblast), the disintegration of large masses of

maternal tissue, the extravasation of red corpuscles and then- in-

gestion by the trophoblast with consequent formation ot pigment,

the emigration of leucocytes through the uterine epitlielium,—

certainly all occur in the manner described by this author. At

the same time there are one or two small points on which I am

unable to agree with him, such as the disappearance of the epi-

thelial cilia and the mode of formation of the accessory cotyledons ;

and others where his description or figures are deficient—the

histology of the trophoblast, for example. Further, the pigment

was not examined spectroscopically by Kolster, and neither

Kolster nor Bonnet has paid the slightest attention to a highly

important substance, the glycogen of the placenta. Lastly, I have

made one or two interesting observations on the anatomy ot the

"diverticulum allantoidis" and on the origin of the allantoic

bodies or hippomanes.
_ _

My material includes pregnant uteri containing embryos ot from

4 cm to 60 cm. in length in the case of the Cow, from 14 cm

loner to full time in the case of the Sheep, of the after-birth foetal

membranes of the Cow, and non-pregnant uteri both virgin and

post-partum.

The preservative fluids used were aceto-corrosive, picro-corro-

sive, Flemming, and 'JO per cent, alcohol. It may be pointed out

that for the proper preservation of the maternal epithelial tissues

it is essential that the uterus should be pinned out, with the

overlying trophoblast and allantois, before it is placed m the

fixative.

1. The Formcdion of Accessory Cotyledons.

It is well known that in the Cow and Sheep the maternal

cotyledons are formed in certain definite areas which can be dis-

tinguished in the virgin uterus (even of the unborn uterus) as

rounded prominences of the mucosa—the cotyledonary caruncles.

These caruncles consist of a dense mass of vasifactive sub-epi-

thelial connective tissue, and are covered by a columnar epithelium

continuous with that which lines the rest of the uterine ca^ ity.

They contain no glands.

After impregnation has taken place the caruncles are converted—

upon the atta,chment of the blastocyst to the uterine wall—into

the maternal cotyledons, becoming pitted by the crypts m which

the fcetal villi lie. The number of cotyledons thus formed is

therefore predetermined and definite ; but in addition to these
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principal ones accessoiy cotyledons of smaller size are formed in

the intervening regions throughout the later peiiods of gestation.

The exact mode of their formation presents some points of

interest.

The process has been thus described by Kolster :
" Die erste

Anlage einer solchen accessoi-ischen Placenta aussei-t sich darin

dass eine nicht all zu weite wohl aus einer einfachen Chorionzotte
hervorgehenden Epitheltasche in die subepitheliale Kernschicht
hineinwachst," With this account I am obliged, in two respects,

to disagree : in the first place the new crypt is not formed vmder
the influence of an ingrowing villus, and in the second it does

not, in the first instance, grow down into the subepithelial tissue.

By carefully preserving maternal and foetal tissues together, the
exact mode of origin of the structures can be made out witliout

difl[iculty (text-figs. 27 a-e).

The first sign of such an accessory crypt (in the Cow) is to be
fovnid in the pitting of the viterine epithelium, the underlying
subepithelial tissue remaining perfectly smooth and taking no
part in the process. The cells which line the bottom of these pits

are shorter, the cells which make their sides rather taller than
the cells of the surrounding unmodified epithelium. It may be
noticed that mitoses are frequently met with in the cells of these

pits, though rai'e in other parts of the epithelium (text-figs. 27 «, c).

Pi-esently, the under layer of connective tissue still I'emaining

pei'fectly smooth, a few wandering cells make their way through
into the walls of the pit (text-fig. 27 b), and this is soon followed
either by the formation of connective fibres around these
wandering cells or by the extrusion of fibres from the layer below
(text-fig. 27 c). A small pitted area—with connective tissue and
capillaries in the walls of the pits—thus becomes raised above
the general level of the uterine surface (text-fig. 27 c) and by a
continuation of the process a cotyledon is formed. Only after the
pits have attained a considerable degree of development do the
foetal villi begin to dip into them ; that this is the case is very
clearly shown by the fact that while the pits are being formed
the overlying trophoblast is absolutely smooth and non-villous.

The cells of the pits, like those of the general epithelium, are
at first ciliated (though this is denied by Kolster) and more or less

Explanation of Text- fig. 27 (opposite).

[Note.—Text-tigs. 27, 28, 29, & 31 are from drawings made with the Camera
Liicida, obj. Zeiss 2 mm. achr., oc. comp. 4.]

Details of the formation of an accessory cotyledon in a Cow's placenta of

the 6th month.

Fi^. a. A small epithelial pit is formed ; fig. h, the wall separating two pits is

growing up above the level of the surrounding epithelium. Ihe underlying
connective-tissue layer is at present quite undisturbed ; fig. c, the connective
tissue begins to grow up into the pit or crypt-wall. Notice the mitoses.

Fig. d shows the somewhat cubical but still ciliated epithelium lining a crypt in
one of these newly formed accessory cotyledons ; and fig. e the continuity of the
ciliated with the modified vacuolated epithelium of a rather older crypt.
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Text-fia-. 27.
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columnar, but as the pits develop the lining cells lose their cilia,

become cubicnl, and exhibit a fatty vacuolation of their cytoplasm

(text-fig. 27 e). At no stage, however, in the formation of these

accessory cotyledons is the continuity of the cells lining the crypts

with the general uterine epithelium ever lost ; on this matter

sections of properly preserved material do not allow of a moment's
doubt.

Whether the epithelium lining the crypts of the principal

cotyledons is also derived in like manner fiom the epithelium

covering the cotyledonary caruncles, is a point which can only be

definitely settled by an examination of the early stages of

formation of these organs. Apart, however, from the analogy of

the accessory cotyledons, strong e\idence can be brought forward

in favour of such a view. In both the Cow and the Sheep the

epithelium lining the ciypts, however much altered it may be, and
in the Sheep the alteiation is very great, is still continuous at the

edges of the cotyledon with the unmodified epithelium outside

:

this can be made out with the very greatest ease in the case of

even the oldest and largest cotyledons of the Sheep, not quite so

obviously in the Cow. In passing from the extra-cotyledonary

columnar cells (PI. Til. fig. 7) to the flat cells which line the

crypts, all transitional forms can be found uninterruptedly adjacent

to one anothei" (text-fig. 28). The cells become cubical, then flat,

and finally exti'emely attenuated. Further, places may be found
in the crypts where this extreme alteration of the cells has not

occurred ; small nests of cells wei-e to be seen, particularly at the

summits of the crypt-walls and in the deepest portions of their

cavities, in which the cubical or even the columnar form is still

pieserved ; and it is interesting to notice that it is from these

patches that new diverticula ai'e given ofl' liy the solid ingrowth

of masses of cells, in which a lumen is subsequently developed,

into the connective tissvie below (text-figs. 29 a-e, p. 81).

So far as ni}' own knowledge goes, I am able to support fully

Kolster's contention that in the principal as in the accessory

cotyledon the crypts are lined by a secretory epithelium which
aiises by modification of the cells which clothe the sui-face of the

non-pregnant uterus.

2. The Histology of the Tro'phohlast.

(a) The trophol)last consists in the extra-cotyledonary regions

of rather tall columnar cells ; the outer ends are protruding and
apparently amoeboid, the cells themselves, as Kolster and Bonnet
have recognised, decidedly phagocytic. At the bases of the villi

very tall columnar cells are found (PI. III. fig. 1), which are the
principal agents in the ingestion of extravasated maternal red
corpuscles, as haemorrhage of the matei'nal capillai'ies takes place

most frequently at the summit of the walls sepai-ating the main
crypts. On the villi the cells are more cubical. It is noteworthy
that the foetal capillaiies make their way into the trophoblast and
are often separated from the uterine lumen by only the thinnest

of cytoplasmic paititions.
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Text-fiff. 28.

79

Sheep.—Detail of cotyledonary crypt.

The columnar epithelium of fig. 7, Plate III., is here seen to pass without a break into

the flat or cubical epithelium lining one of the peripheral crypts of the cotyledon.
This is taken from the same preparation.
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(/3) In addition to these typical cells I have found in the Cow
elements which look remarkably like goblet-cells. They are to be

seen (PI. III. fig. 8, gl.) wedged in between the ordinary cubical

cells which cover the villi. Each cell contains a goblet-cavity

filled with a granular coagulum ; the nucleus is small and pressed

against the side of the goblet. I have not succeeded in getting the

granules to stain with muci-cai-niine or mucha^matein.

(y) The large oval binucleate cells (PI. III. fig. 8, f>l.), found in

both the extra-cotyledonary trophoblast and upon the villi, have

been described by both Bonnet and Kolster. Eich cell has a very

definite superficial membrane, a dense finely granular cytoplasm,

and two large oval nuclei provided with a rich reticulum of coai'se

chromatin granules and two or more plasmosomes. The nuclei

may divide mitotically.

According to Kolster, these cells are maternal leucocytes which
have migrated through the uterine epithelium, grown at the

expense of the cell-debris accumulated in the lumen uteri, doubled

their nuclei by amitotic division, and become incorporated in the

trophoblast. It is true that these or closely similar cells are

occasionally found free between the foetal and maternal tissues
;

but apart from that I do not believe there is the least evidence

for the view put forward by Kolster. That leucocytes migrate in

large numbers during gestation through the maternal epithelium

and are found in the " uterine milk " is certainly an indisputable

fact ; these cells are, however, far larger than any leucocytes that

I have ever found, and quite dissimilar to any that I am acquainted

with. Moreover, Kolster does not figure a good series of the

alleged intermediate stages between the unmodified white corpuscles

and these very peculiar cells. The question must remain an 0{)en

one until the mode of first appearance of these elements in the

unattached blastocyst has been ascertained *.

3. The " Diverticula Allantoidis."

The ends of the chorionic .sac—placed in the cornua uteri—are

produced into long, tapering filaments, supposed by the earlier

eml)ryologists to be diverticula of the allantois pushed through

perforations in the chorion. Bonnet has shown (for the Sheep)

* Assheton has now shown tliat these cells are of fcetal origin. See postscript to

this paper.

Explanation of Text-fig. 29 (opposite).

Sheep.—Formation of new crypt-cavities by the downgrowth of cell-masses from
patches of unmodified—not flattened—epithelium.

In fig. a the solid downgrowth is shown in continuity with the crypt epithelium
;

in fig. h it is cut across ; in fig. e it has a lumen communicating with the crypt-

cavity above ; in fig. d the lumen though well-developed is not j-et open ; and
in fig. c the lumeu is as yet exceedingly small.

All the figures taken from the basal crypts of a cotyledon of a fcetus measuring
14 cm. (3rd month according to Kolster.)
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that in these terminal processes the chorion as well as the

allantois is involved ; according to this observer, the chorion is here

not vascular, and quickly degenerates and crumples up ; it is then
" von gelblich kjisigem Aussehen," a very apt description of its

appeai-ance.

Text-fig. 30.

.^.y:

Section througk one side of the clioriouic ring and base of the diverticulum allan-

toidis of the Sheep, d.a. ; the degenerate trophoblast and degenerate allantoic

epithelium are indicated in dotted outline. At the base of the diverticulum
allantoidis its connective-tissue lamella passes between the two muscular
.sphincters (sph^ to join the thick connective-tissue of the chorionic ring ; here

the allantoic epithelium (a?7.) and the trophoblast (tr.) arc intact, h.v.^ blood-

vessel.

Sections (text-fig. 30) show that outer trophoblastic and inner
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allantoic epithelium are alike involved in the process of degenera-
tion, the disintegrating cells being added to the mass of uterine
milk in which the twisted crumpled filament is embedded, all,

indeed, that remains is the fibrous connective-tissue lamella which
separated the two epithelial layers.

The structure, however, to which I wish here to di'aw attention
is a thickened fibrous ring which lies at the base of the terminal
filament and surrounds the narrow aperture by which the central
communicates with the terminal portion of the allantoic cavity.

The ring arises by a dense local hypertrophy of the connective
tissue (splanchnopleuric and somatopleuric) separating the epithelia

of the allantois and trophoblast : on the central side of the ring-

blood-vessels (b.v.) are found in this connective tissue, and the
two epithelia {tr. and cdl.) persist; on the tenninal side the
epithelia degenerate and the blood-vessels are absent, the supporting-

lamella of connective tissue alone remains. This lamella springs
from the thickened "chorionic ring," as I will call it, and at its

base are two rings of muscular tissue forming a sphincter (sph.),

which apparently serves to prevent the escape of allantoic fluid

after the disintegration of the terminal portion.

The figure, in which one half of the chorionic ring only is shown,
is taken from a section of the membranes of an embryo sheep
measuring 27 cm. (last month of pregnancy).

4. The DistrihiUion of Glycogen in the Placenta.

The presence of this body in the Ruminant foetal membranes
did not escape the notice of its discoverer, Claude Bernard.

Bernard showed that the rounded or irregular, flattened or
papilliform bodies with which the intei-nal surface of the amnion
is covered contained large qviantities of glycogen, the quantity
increasing up to about the fifth month of gestation and then slowly
diminishing towards the end ; with the diminution of the glycogen
he described a fatty degeneration of the amniotic bodies and the
deposition of crystals of calcium oxalate. He further demonstrated
the presence of glycogen during the earlier stages of pi-egnancy
in many embryonic tissues—the skin, lungs, intestinal villi, uterus,

bladder, ureters, renal tubules, and muscles ; not, however, in the
liver until late in foetal life, when it had disappeared from the
other organs. Bernard regarded the amniotic bodies as a store-

house of reserve carbohydrate, and pointed out that the percentage
of sugar (dextrose) found in the amniotic fluid steadUy increased
as the glycogen in the amnion diminished,

Oreighton has stated that glycogen may be found also in the foetal

cartilages, especially during bone-formation, and in the choroid
plexuses of the brain.

To these facts I am able to add but little, I have, however,
succeeded in finding glycogen in the uterine epithelium, both
superficial and glandular (in the Cow), and in the subepithelial

connective tissue in the Sheep, and further in the uterine milk.
6*
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Moreover, it occurs in the trophoblast, in the connective-tissue

cells of the chorion, and in the allantoic epithelium. It appears to

be absorbed mainly by the extra-cotyledonary trophoblast, if not

entirely so. I have not found it in the villi.

Text-fig. 31.

•V^^«i:fc^•

a and 6. Amniotic epithelial thickening of a Cow of 4 mouths. Notice the abundant
glycogenic vacuolation. a, the superticial ; h, the deep strata.

c. Glycogenic epithelium of the allantoic stalk. (Length of foetus 30 cm., 5th month
according to Kolster.)

d, e. Glycogenic connective-tissue cells in the walls of one of the umbilical blood-

vessels of the same fa?tus as the last.

The only other case, which I am aware of, in which glycogen

has been found in the viterine epithelium is the human uterus.

Langhans has described it here in the cells of the superficial

epithelium and of the glands. It occurs, of coui'se, in abundance
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in the subepithelial tissue of the Rodent uterus (Mouse and

Rabbit), and in the former animal is absorbed and stored by

special trophoblastic glycogenic cells in much the same fashion as

by the amniotic bodies of the Ungulata.

The glycogen secreted by the Ungulate uterus is, however, not

nearly sufficient to account for the very large quantity found in

the body and adnexa of the foetus ; most of this must be formed

synthetically.

Finally, I have ventured to give figures (text-figs, 31 a, b) of

the stratified epithelium of the amniotic bodies. The lowest layer

is cubical ; this is succeeded by sheets of polyhedral cells, which

become larger and flatter towards the surface.

All the cells, even the cubical cells of the bottom layer, are

vacuolated with glycogen. The vacuoles are separated by ex-

cessively delicate walls ; these may break down and the cell thus

become converted into a bag containing but one large mass of

glycogen. In older stages, when the glycogen is used up, the cells

become flattened and the nuclei stain faintly.

Text-figs. 31 c-e show the glycogenesis in the epithelium of the

allantoic stalk, and in the connective-tissue cells of the coats of

the umbilical blood-vessels.

5. The Pigment of the Placenta.

Kolster has very rightly emphasised the great physiological

importance of the ingestion of extravasated maternal red cor-

puscles by trophoblastic cells. The haemoglobin so taken up is

digested and split into an iron-containing and an iron-free

constituent. The former is carried away by the foetal blood-vessels

and stored up in large quantities, principally in the liver of the

embryo, as a reserve to be used during lactation *, as the milk

contains little or no iron. The latter is deposited in the cells as

a pigment, occurring in such quantities as to give— especially in

the later stages of gestation—a deep brown colour to the foetal

cotyledons.

The extravasation, and conseqviently the ingestion, of blood-

corpuscles takes place mainly in the cotyledons ; the hfemorrhages

occur principally at the summit of the walls separating the

primary crypts, and the trophoblastic cells, which are actively

concerned in the ingestive process, are the long columnar elements

which lie at the bases of the large villi.

The stages of ingestion and digestion of the blood-corpuscles are

* Bunge has shown that the percentage of iron in the new-born puppy ('72 per

cent, of the ash) is six times as great as that in the dog's milk (-12 per cent.), and

further that the proportion of iron in the new-born puppy is five to nine times that

m the adult dog. Of the assimilation of iron by the frntus Bunge remarks :
" If

the bulk of the organic compounds of iron were afforded by the mammary gland, it

might become a prey to bacteria in the alimentary canal before it had time to be

absorbed. But if it enters the infant organism through the placenta its safety is

assured."
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as follows :—The cells in question have outwardly-protruding

amceboid processes, by which they engulf the corpuscles (PI. III.

figs. 1-3); the ingested corpuscles are often so numerous as to

almost entirely fill the body of the cell. Inside the cell the

corpuscles—often aggregated in small clumps (fig. 3)—become
gradually paler, and change their staining reaction and their form.

In picro-nigrosin the freshly-ingested corpuscles, like those

outside, take up the picric acid, but gradvially gain a stronger

afiinity for the nigrosin, and stain blue or grey ; at the same time
their shape becomes irregular. These irregular masses seem to be

enclosed in small cavities or food-vacuoles. Presently small

granules of a yellowish-brown pigment are seen to have been
deposited on the surface (fig. 5) of the included masses, and this

process continues until the whole is convei'ted into an irregular

dark brown mass (fig. 6). Both freshly-ingested corpuscles and
pigment may be observed in one and the same cell (figs. 2 & 3).

Of the nature of this pigment Kolster says little beyond the

statement that it is a hsemoglobin deidvative, and that some of

the granules will give an iron reaction. Such granules are

pi'obably similar to the iron-albuminate particles which I have
described in the uterus of the Mouse, and which commonly occur

in old blood-extravasates. Bonnet alludes to them as hsematoidin

crystals.

I myself have not been able to get an ii-on reaction with these

masses in any case. If sections are treated with warm nitric-acid

alcohol (by Macallum's method) for 24 hours, and then with acid

ferrocyanide of potassium, the nuclei of the cells become an intense

blue, but the pigment remains unchanged except that it is a

little paler. I am, however, able to bring forward a certain

amount of evidence as to the nature of the ha?moglobin derivate

with which we have here to deal.

I did not attempt to make a chemical analysis of the pigment,

bvit merely to extract it by difiei-ent solvents. I proceeded by a

twofold method :

—

(1) I soaked the foetal cotyledons in water (to get lid of the

hfemoglobin in the blood), ground up the tissues in a mortar,

filtered, and dried the pigment which had been collected on the

paper. This was then dissolved in hot absolute alcohol, and gave
a greenish-yellow solution, which, however, showed no absorption-

bands. I failed to get the residvie to dissolve in ether or chloro-

form (although, as will be seen below, Dr. MacMunn has shown
that it Avill dissolve in these media) or boiling water, although
soluble with a greenish colour in 6 per cent, aqueous potash

;

in solution in 5 per cent, nitric or sulphuiic acid in 90 per cent,

alcohol it turned reddish.

(2) I dried the cotyledons thoroughly, then pulverised in a
mortar and dissolved in absolute alcohol. The solution was
reddish brown, and, on examination with the spectroscope, showed
two dark bands very nearly in the position of the bands of oxy-

hfemoglobin. I supposed that these bands were due to the hsevao-
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globin of the fcetal blood which was induded, of coiTrse, in the

powder. This, however, is not the case. At Dr. MacMnnn's

suggestion I took some pure haemoglobin (from centrifugalised

blood) and treated it in exactly the same way—that is, dried,

pulverised, and boiled it in absolute alcohol. The alcohol turned

only a faint straw-yellow colour and showed no bands whatever.

I sent my solutions to Dr. MacMunn, who has most kindly sub-

mitted them to a thorough spectroscopic investigation.

I take this opportunity of expressing my great indebtedness to

him for the trouble he has taken, and for his courtesy in permitting

me to publish his report, which I now give verbatim.

I. Solution obtained by the first of the two methods described

above from the fcetal cotyledons of the Cow.

" Solution greenish yellow, shows no bands, absorbs small bit of

violet end. This fluid evaporated down on water-bath leaves a

greyish-brown residue with a peculiar smell and resinous appear-

ance. This residue is soluble in ether, yellowish solution, giving

no bands but absorbing a little bit of the violet end as before.

On evaporating this a brownish residue is left, this soluble in

chloroform, yellowish solution. This solution shows no bands,

only absorbs a little bit of violet end.

"On adding fuming nitric acid, no colour change and no

spectrum change. It is not, therefore, bilirubin, nor biliverdin,

nor a lipochrome."

II. A solution obtained by the second of the above-described

methods from the vii'gin uterus of the Sheep.

" The solution is greenish yellow, has no absorption-bands, but

cuts oflf a little bit of the violet end ; is probably identical with

above from Cow."

III. A solution obtained by the second method from the fcetal

cotyledons of the Sheep.

" Filtered, filtrate has a yellowish-red colour.

" On spectroscopic examination two faint bands are seen in the

green, looking at first sight like the oxyha^moglobin bands ;
there

is also a slight shading in the red end of the spectrum.

" Evaporated down by heat, it leaves a brownish oily-looking

residue ; a considerable portion of this is soluble in rectified spirit.

This solution has a yellow colour with a tinge of red ;
this shows

two faint bands, which seem to occupy the position of the oxy-

hjemoglobin bands. The relative intensity of shading of these

bands was not, however, the same as of the oxyhsemoglobin bands.

Their measurements are :

—

(1) \ 593 — 574,

(2) X 556-5 — 531.

" This spirit solution was now evaporated down on the water-



88 DR. J. W. JENKINSON ON THE [Feb. 6,

bath and left a brownish residue. On extraction with absohite

alcohol the same yellow solution with a reddish tinge is obtained

as before, giving the bands with exactly the same readings.
" This alcohol solution was again evajjoi-ated down and the

residue dissolved in ether, which dissolved a considerable poi-tion,

giving a yellowish solution with a i-eddish tint ; this gave two

bands :

—

(1) X 593 or 594-5 - 577,

(2) \ 558 — 533-5.

" This shifting is due to the influence of the solvent.

"There also seems to be a slight shading between \ 516 and
496?

" This ether solution was evaporated down and the bi'own

residue extracted with chloroform ; this formed a reddish solution,

which contained oily-looking red drops floating undissolved on the

surface.
" The two bands now are :

—

(1) \ 596 - 574,

(2) \ 558 - 533-5.

" The first is not as dark as the second.
*' A faint greenish fluorescence seems to be present in all these

solutions ; it does not disappear on filtering.

" The chloi'oform solution was next evaporated down and the

residue dissolved in rectified spirit.

" The addition of ammonia or of caustic soda to this solution

causes precipitation, and, in the filtrate, diminishes the intensity

of the colour of the solution and the shading of the bands, but

does not appear to alter their position. On adding one drop of

sulphuric acid the fluid becomes slightly turbid, and the two bands

in the filtrate have disappeared to be replaced by two others,

(1) before D and (2) in the green, Avhich are diflicult to measure,

but whose position is approximately as follows :

—

(1) \ 607 - 596,

(2) A 568 - 547.

" These recall at once the bands of acid hjematoporphyrin, the

positions of which are :

—

(1) \ 610-591,

(2) X 585 - 567-5.

" It is to be noted, howevei-, that the addition of alkalis does

not produce the usual four-banded spectrum of alkaline hsemato-

porphyi'in, but Garrod and others have described in urine a two-

iDanded neiatral haimatoporphyrin spectrum.
" Feaiing that possibly i\. four-handed alkaline hsematoporphyrin

spectrum might have been present but have been passed over

owing to the weakness of the solution, a layer of fluid (absolute
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alcohol and ammonia) 50 mm. deep was examined in a long
spectroscope bottle, but no bands except the following could be
seen :

—

(1) X 594-5 - 572-5,

(2) \ 556-5 - 531.

" Other expei'iments were made to pi-ove that the pigment was
not haematin ; e. g. ammonium sulphide was added, but no i-educed

hsematin spectrum appeared. Caustic alkalis also failed to change
the spectrum into that of alkaline hsematin, acids into that of acid

hsematin, which would have occurred if that pigment had been
present.

" Let us now compai-e the spectrum of the pigment in alcoholic

solution with that of an as equally as possible dilute aqueous solu-

tion of oxyhsemoglobin :—

•

Placenta pigment. Oxyliseraoglobin.

(1) X 593 - 574, (1) \ 586 - 568,

(2) X 556-5 - 531, (2) X 552 - 525.

" (See Hoppe-Seyler, Handbuch, 1903.)

" This pigment therefore appears to be more nearly related to

hsematoporphyrin than to any other known decomposition-product
of hsemoglobin."

ly. Solution obtained from the fcetal cotyledons of the Cow by
the second method.

" The alcoholic solution shows the two-banded spectrum, is the
colour of fairly deep sherry ; filtered, the filtrate is reddish yellow
and shows two bands :

—

(1) X 593 - 577, second reading X 594-5 - 575,

(2) X 556-5 - 534-5, second reading X 556-5 - 533-5,

and in addition a faint shading nearer the violet.

" The solution was evaporated on the water-bath, but owing to

the presence of some fatty matter remained fluid while hot.
" An aqueous solution of the residue is faintly yellow, but shows

no bands or fluorescence.
" The residue was brownish, in thin parts brownish yellow. The

absolute alcohol solution of this residue is reddish yellow with a
suspicion of greenish fluorescence ; it gives two faint bands :

—

(1) X 593 - 574,

(2) X 558 - 536.

" The violet end of the spectrum is cut ofl'at \ 487.
" Ammonia produces turbidity, and diminishes, in the filtrate,

the intensity of the bands, but their position is unaltered.
" On adding a little H.SO^ to an alcoholic solution slight

precipitation is produced. The filti-ate is of a deep yellow sherry-

colour and the bands referred to above (in the Sheep) resembling
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those of acid hfematoporphyrin ai-e seen ; the violet end is also

cut off.

" This pigment seems evidently to be identical with the banded
one obtained from the Sheep.

" It is to be noted that none of the solutions in the case of

either the Sheep or Cow was coloured the deep red chai'acteiistic

of hjematoporphyi-in. This was probably due (a) to the small

amount of the hjematoporphyrin-like pigment present, and (/3) to

impurities."

From this report of Dr. McMunn's it seems quite clear that two
distinct pigments are present in the Ungulate placenta: (1) a

pigment soluble in alcohol, ether, and chloroform, which shows no
bands, but absorbs a little of the violet end of the spectrum

; (2) a
pigment soluble in the same three media, but giving in neutral

solution two bands very nearly but not quite in the position of

the bands of oxylijemoglobin, in acid solution two bands almost
exactly in the position of the bands of acid hsematoporphyiin, but
in alkaline solution showing only two bands, in the same position

as in the neutral solution, and not the four bands of alkaline

hfematopoi'jihyrin

.

The first of these was obtained from the cotyledons of the Cow
by crushing the tissues, after removal of (at any i-ate most of) the
haemoglobin by water, and from the virgin uterus of the Sheep by
drying the tissues, toith the contained hcemoglobin, ftnd powdering;
the second was obtained from the cotyledons of both Cow and Sheep
by the second method, involving the retention of haemoglobin with
the pigment. It seems probable that the first pigment is present

as well as the second, though masked by it, in the cotyledons of

the Sheep.

That the second pigment is not produced from the included

haemoglobin by the treatment adopted is proved, first, by its

absence in the virgin uterus of the Sheep, and, second, by the
failure to get a solution showing the bands by boiling dried

haemoglobin in absolute alcohol. This second pigment then, if not
the first, would appear to be new to physiology, though related

to hsematoporphyiin. The name h?ematoph?ein may be provi-

sionally given to it. It is a haemoglobin derivative and from it

bile-pigments may be formed. This Avill be shown in the next
section.

6. The ^'' Hippomanes" or Allantoic Bodies.

Although the curious rounded or elongated, often flattened,

sometimes soft, sometimes hard and bi-ittle bodies found floating

in the allantoic fluid have been familiar objects for many centuries,

the exact mode of their formation has not, to the best of my
knowledge, been yet accui-ately described.

They occur in both the Cow and the Sheep, being larger in the
latter. Their colour in the former case is whitish or pale yellow,

in the latter a dirty brown.
Their origin will be considered first in the Sheep. Fi-om
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the fact that they are often found attached by a pedicle to

Text-fig. 32.

alL'

Uterus of Sheep.

Section through a mass (7i.) of uterine cellular and nuclear debris embedded in a

pocket of the trophoblast {tr.). This is an early stage in the formation of a

hippomanes or allantoic body, all., allantoic epithelium.
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the wall of the allantois, and that sometimes they may be seen

in the connective tissue of the chorion, it has been supposed

that they originated in this position (Bonnet, Turner). It has

appai'ently escaped the notice of these observers that exactl}'

similar bodies are to be found ovitside the chorion, between it and

the wall of the uterus.

It has ali-eady been remarked that the lumen of the utei'us is,

during gestation, occupied by a consideralde mass of slimy cellular

debris, the so-called uterine milk. The disintegrating cells com-

posing this viscid mass are derived in part from the cellidai-

secretion of the glands, in part from the extensive degeneration

of tracts of maternal epithelial and connective tissue ; it inchides

quantities of extravasated blood, and is permeated by leucocytes.

It is by the local accumulation of this matter that the allantoic

bodies are foi-med. Such aggregations may be found lying eithei-

freely between foetal and matei'nal tissues or enclosed in pocket-

like diverticula of the trophoblast (text-fig. 32, p. 91). This is the

first stage of their incorporation into the allantois ; and from this

the transition to the following steps is easy—their situation in

the connective tissue of the chorion, their attachment by a stalk

to the allantoic wall, and their libei'ation into the allantoic cavity.

Sections show that inside and outside the allantois these bodies

have always the same structure—a granular coagulum containing

quantities of cell-detritus, with degenerating nuclei which either

stain veiy faintly or are broken up into dense homogeneous

spherules, globules of fat and small masses of glycogen, and

infiltrated by leucocytes. Sometimes a delicate cellular mem-
brane—the remains possibly of the trophoblastic pocket, or more
probably of the allantoic epithelium—still surrounds these bodies

after they have found their way into the allantoic cavity.

Whether the allantoic bodies of the Cow are also formed in this

way I do not know, as I have never observed them lying in pockets

of the trophoblast. Bodies quite similar to those of the allantois

are certainly found between the trophoblast and the uterus, both

in and between the cotyledons ; but the remarkable thing about

them is that they have exactly the structuie of the degenerate

epithelial thickenings of the amnion, and, like these latter, are

impregnated with typical " envelope " crystals of calcium oxalate.

The bodies found in the allantois, as well as the allantoic fluid

itself, contain the same salt, as Lassaigne showed nearly a century

ago. It is possible, thei'efore, that in the Cow the disintegrating

epithelial thickenings of the amnion pass on the one hand into the

allantoic cavity, on the othei- into the uterus, and not from the

uterus into the allantois in the manner described for the Sheep.

It may be noticed here that the hippomanes of the Mare are

also saturated with calcium oxalate.

Lastly, the bodies found between the trophoblast and the

uterus of the Cow are often, especially when small, infiltrated

with bilirubin. With fuming nitric acid the succession of

colours characteristic of Gmelin's reaction is at once obtained.
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I have found exactly similar bodies in the Pig, although, as I only-

obtained these with the after-birth, I cannot say whether they were
inside the allantois or on the outside of the chorion. From these

I succeeded, by drying, dissolving in chloroform, and crystallizing-

out, in obtaining small lanceolate and rhomboidal crystals of

bilirubin (text-fig. 33).

These small bilirubin bodies of the Cow are found principally

in the cotyledons. Later on they seem to lose their bile-pigment

;

for between the extra-cotyledonary trophoblast and the uterus

only bodies of a paler yellow are found. The allantoic bodies are

nearly white.

Text-fig. 33.

Rhomboidal and lanceolate crystals of bilirubin obtained from a chloroform
solution of the dried allantoic bodies of the Pig. Drawn with Zeiss obj. 2 mm.
achr., comp. oc. 6.

The bilii-ubin appears to arise by further modification of the
yellow-brown pigment of the placenta ; but whether it is formed
inside trophoblastic cells from ingested corpuscles and then passed
out, or whether it arises extra-cellularly in the maternal extra-

vasations, and if so, whether its formation is due to any digestive

activity of the trophoblast or not, I a,m afraid I am unable to

say. From the analogy of what occurs in such extravasations

as bruises, it would appear that the haemoglobin derivatives

might be formed, not only inside (as is undoubtedly the case),

but also outside the cells of the trophoblast ; for the yellow-
brown pigment described in the last section certainly occurs, not
ordy in the blood-extravasations in the crypts, but even in the
maternal tissues and blood-vessels (Plate III. fig. 4).
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Postscript.

Since this paper was read, an important memoir has been

published by Assheton ("The Morphology of the Ungulate

Placenta, &c.," Phil. Trans. B. 198, 1906), in which the author

describes a very complete series of stages in the formation and

development of the placenta of the Sheep.

The most interesting point of this description is the origin

of the cells which line the crypts of the maternal cotyledons from

the binucleate cells of the trophoblast.

According to Assheton, the whole of the uterine epithelium

degenerates and disappears at about the eighteenth day of

pregnancy. In the extra-cotyledonary regions it is eventually

regenerated (12tli week); but in the cotyledons its place is taken

by cells of fcetal—trophoblastic—origin, the binucleate cells, which

are also, indeed, instrumental in its destruction. The binucleate

cells in question are first seen (15th day) to be deeply seated

in the trophoblast
;
presently, however, they come to the surface

and so into contact with the uterine epithelium, between the cells

of which they insinuate themselves, and so "pass down to the

base of the layer and force themselves between the epithelium

and the sublying stroma." The epithelium thus cut off from its

source of nutrition dies, and its room is occupied by a more or less

complete layer of flattened cells, which Assheton compares to the

plasmodiblast layer of the trophoblast described by Yan Beneden

in the Bat and Rabbit, and present in many other forms. The

formation of this plasmodiblast continues throughout pi-egnancy.

In assei-ting the trophoblastic origin of these cells, Assheton

relies on the following facts :

—

(1) They resemble the binucleate cells in the staining capacity

of their cells and nuclei.

(2) The pi'esence in them of vacuoles, which is at this stage a

characteristic of these (the binucleate) cells.

(3) Nuclei occur in pairs in the lining of the crypts, as in the

binucleate cells.

(4) The number of binucleate cells in the trophoblast diminishes

during gestation.
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(5) " The layer in question is clearly not an attenuation of an
ordinary epithelium," and is not secretory, as, e. g.^ is the
epithelium lining the crypts in the Cow, which Assheton
admits to be of uterine origin.

As explained in the body of the paper, my own observations do
not permit me to speak at first-hand of the origin of the cells lining

the crypts in the principal maternal cotyledons. I am, however,
certain that in the accessory cotyledons of the Oow the crypts are

lined by an epithelium which is a modified uterine epithelium, and
that in the principal cotyledons of both Cow and Sheep the extra-

cotyledonary columnar uterine epithelium is perfectly continuous
with the modified epithelium of the crypts. The latter in the
Oow is simply cubical ; in the Sheep it is more seriously altered,

flattened, and often intei-rupted. There are places, however, in
which the cells retain, as I should put it, their columnar form

;

and from these cell-nests diverticula are produced which line new
crypts. From these facts I have inferred that, in the principal

cotyledons, the lining is also of uterine origin.

Still there is no necessary contradiction between this view
and that put forward by Assheton ; for it is perfectly conceivable

that the cells in question may originate in different ways in the
principal and accessory cotyledons, and that the continuity observed
in the former between extra- and intra-cotyledonary epithelia is

secondary. I do not think, however, that Assheton has proved
his, admittedly difficult, case ; for

(1) Similarity in staining is not a very safe criterion ; other
nuclei and cell-bodies—e. ^., those of subepithelial cells

—

often stain intensely ; also the nuclei of the binucleate

cells are often larger, more spherical, and paler than are

those of the cells lining the crypts, and in his fig. 40
Assheton figures nviclei of " plasmodiblast " cells which are

quite pale.

(2) Vacuoles—of fat and glycogen—certainly occur in the
uterine epithelial cells, both inside and outside the cotyle-

donary caruncles.

(3) The nuclei of the layer lining the crypts do not always
occur in pairs, but very frequently in heaps, in the cell-

nests I have alluded to, as Assheton's own figures show.

(4) The lining epithelium of the crypts undoubtedly contains

fat-globules, and fatty cellular debris is found in the crj^-pt

lumen ; these cells are therefore as certainly secretory here
as they are in the Cow.

(5) The asserted degeneration of the uterine epithelium is very
probably lai'gely illusory. Where I had at first supposed
that the uteiine epithelium had disappeared I have often

found subsequently that, by more careful preservation, it

could be demonstrated without difficulty.

Although there is no inherent improbability in the account
given by Assheton, and indeed some such intermediate form
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between what he calls the plicate and cumulate types of placenta

may at least be supposed to have once existed, I must still, for the
reasons given above, express, to my great regret, my inability to

accept his conclusions until stronger evidence is forthcoming.

EXPLANATION OF PLATE III.

All the figures were drawn with the Camera Lucida, obj. Zeiss 2 mm. achr.,

oc. comp. 4.

Fig. 1. Cow. Phagocytic columnar trophoblast-cells from the base of a foetal villus.

(Length of fuutus 7'5 cm.; about 3rd month.) (pp. 78, 86.)

Figs. 2 & 3. Phagocytosis in the trophoblast of the Sheep (nearly full time). In
{ig. 2 notice the aggregation of the ingested corpuscles into clumps, (p. 86.)

Fig. 4. Cow, 4 months. Brown pigment-granules

(a) in maternal blood-vessels (on the right)

;

(/3) in the cubical epithelium of the crypt (in the centre) ;

(y) in the trophoblast of a fuetal villus (on the left), (p. 93.)

o. Cow, 6th month. Trophoblast at the base of a villus. One of the cells

contains an ingested mass (compare fig. 1) ; sinall brown pigment-granules

are forming upon this. (p. 86.)

6. Cow, 4 months. A later stage in pigment-formation. The cells contain

large irregular yellow-brown masses, (p. 86.)

7. Full-time epithelium of the Sheep. Normal uterine epithelium from the

outer surface of the cotyledon. Note the basal vacuoles and the brown
pigment, derived from the haemoglobin of extravasated corpuscles, in the

subepithelial connective-tissue cells, (p. 78.)

8. A small portion of a section through a villus ; from a Calf of about the 3rd

month (length 9 cm.). Notice, in the trophoblast, cells which look like

goblet-cells {gL), and large oval biuucleate cells {hi.). The capillaries

{cap.) come very close to the surface ; c.t., connective tissue, (p. 80.)

2. Note on the Cavies of the Genus Dolichotis and on Living

Specimens of D. sal'inkola. By Sir Edmund Loder,

Bt., F.Z.S.
[Received February 6, 1906.]

(Plate IV.*)

There had been some little confusion and controversy with

regard to the three species or subspecies of Dolichotis until the

subject was cleared up by Mr. Oldfield Thomas in the 'Annals

and Magazine of Katural History,' April 1902.

In Proc. Zool. Soc. 1875 there is a paper by Dr. Burmeister,

of the Museum at Buenos Aires, in which he describes and gives

a figure of one of two specimens which he had secured from

Dr. Berg.

He recognised them as a new species under the name of

Dolichotis salinicola. Both specimens are stated to have been

young.
In Proc. Zool. Soc. for 1876 there is a second paper by

Dr. Bui"meister, called "Additional Note on Dolichotis salinicola,"

* For explanation of the Plate, see p. 97.
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in which he describes two fully adult living specimens. He says :

—

"The two living specimens, which are now under my inspection,

show that my former description was taken from very yoimg
specimens of about half their full size, and that this northern
species comes much nearer in size to the southern species

(DoUchotis patagonica) than I was formerly led to suppose."

It is now quite clear from specimens collected by Mr. P. 0.
Simons in 1901, and described by Mr. Oldfield Thomas, that the
living specimens described by Dr. Burmeister in his second paper
were Dolichotis magellanicus centricola and not DoUchotis salinicola,

and that those described in his first paper were full-grown or

nearly full-grown specimens of the dwarf species Dolichotis scdini-

cola, which I have now alive in my possession.

Both these species occur in the same region near Santiago del

Estero in Northern Argentina, so that confusion was easy.

The common Patagonian Cavy is conspicuous for a broad dark
band above the white rump-patch. This black band is wanting
in Dolichotis salinicola and also in the larger Dolichotis magellanicus
centricola.

EXPLANATION OF PLATE IV.

Dolicliotis salinicola.

3. Description of a new Fly of the Family Tabanidce.

By Gerteude Ricardo,

[Received December 7, 1905.]

Melissomorpha, gen. nov.

Formed for a fly from Rungaroom, Sikhim, in the British
Museum Collection, which closely mimics Apis clorsata F., an
Indian species.

The genus belongs to the Pangonince division of the family
Tabanidcf, which is distinguished by the hind tibiss being furnished
with spines, ocelli usually present, and the third joint of the
antennse consisting of eight divisions, with no tooth.

This genus will come under No. 9 in my table of genera of

Pangonince in the Ann. Mag. Nat. Hist. (7) v. p. 98 (1900):
" Proboscis scarcely extending beyond the palpi," which dis-

tinguished Apatolestes, a North American genus. The two genera
may now be divided thus :

—

Having the appearance of a Bee (Apis). All the tibiaj wide
and flattened Melissomorpha, gen . noy

.

Not having the appearance of a Bee. The tibiae not wide and
flattened Apatolestes Will.

Melissomorpha, gen. nov.

Generic clescrijMon.—Antennfe eight-jointed, ocelli present^

Proc. Zool. Soc—1906. Vol. I. No. Yll. 7
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forehead at the vertex protuberant. Head bee- like in shape, the

antennae inserted rather more than half way down the head.

Abdomen with six segments, the second one the largest. Prolwscis

short, hardly projecting beyond the palpi. Legs with all the

tibise wide and flat, like those of the ordinary hive-bee {Apis

mellifera L.), with fringes of black hairs on each side, the hind
til)iie being largest, not, however, concave as in the bee. Wings
with all the posterior cells open and the anal cell closed ; no
appendix,

MeLISSOMORPHA INDIANA, Sp. n.

The single specimen on which this genus is founded is a

marvellously close imitation of Apis dorsata F. : when placed near

the latter it has a wonderfully general resemblance to it, though
away from all the natural surroundings. The colouring and shape

of the abdomen distingviish it and, of conrse, the absence of the

second pair of wings.

The type is a female from Rungaroom, 7000 feet, 7 miles

from Darjeeling, April 1900 {Col. Bingham).
Black. Face brown, with black pubescence and some golden

hairs intermixed. Forehead long, equal in width, rather broad,

})lack with brown tomentum and black pubescence and some
golden hairs; the vertex is shining black, protuberant, with three

large reddish-brown ocelli, thence the forehead slopes down-
wards to the antennfe, wdiich are reddish brown, the third joint

being darker; they are long and slender, the first joint nearly twice

as long as the second, both with black pubescence, the third

joint with the first division as long as the other five, which are

short and equal in size, wath the exception of the last one, which
is longer and ends in a point. Palpi yellowish, long, the first joint

short, stout ; the second long, curved, ending in an obtuse point

;

the pubescence is black. Abdomen long : the second segment
slightly broader than the rest ; the first and second segments bright

fulvous, with yellow pubescence, the remaining segments opaque,

black ; the third and fouith with a narrow fringe of yellow pubes-

cence on the posterior borders, otherwise the pubescence is black
;

the under side similar ; the hairs on the sides of the abdomen are

black on the black segments, on the second segment yellow, with

the exception of a tuft of black hairs towards the under side. Legs
dark reddish brown, the front ones blacker ; all the tarsi pale

yellow, the pubescence black, some yellow hairs on the side of the

tarsi which are black at their apices ; the pulvilli large, the claws

long. Wings rich brown in colour, hyaline at the extreme base,

and nearly so on the posterior border ; the brown becomes fainter

at the apex, being most intense roinid the stigma and in the centre

of the wing ; veins yellowish brown, the first longitudinal vein

black, thickened except at its base.

Halteres yellowish, the knob brown. Length 1 7 millim.
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4. On TrichorJdca, a new Hydroid Grenus.

Bv E. S. Russell*.

[Received November 11, 1905."]

(Plate Y. t)

Trichorhiza,

Hydranth solitary, attached loosely by the hydrorhiza, which is

filiform and branched. Invested by perisarc, which forms a

protective cup into which the hydranth is partly retractile.

The genvis Trichorhiza is here constituted for a single new
species, whose characters are so remarkable as to make the

formation of a separate genus for its reception a necessity. The
following description of this new species is made from the only

specimen which I have seen.

Trichorhiza buunnea. (Plate V.)

Trichorhiza hrunnea Russell, Abstr. P. Z. S. JSTo. 26, p. 6, Feb. 13,

1906.

Trophosome. Hydrorhiza long and tapering, giving off about

half-a-dozen filiform branches along the lower half. The coenosarc

apparently does not extend into this lower half nor into the

branches. The perisarc expands above to form a cup, marked by
four transverse grooves. Immediately below this cup several

longitudinal lines are present on the perisarc. The hydranth is

conical upon a moderately long peduncle. Tentacles in two verticils

;

the proximal filiform, twelve in number, when extended as long as

the hydranth, set with numerous rings of nematocysts ; the distal

capitate, seven in number, and very short. The latter are

inserted on the summit of the hypostome, the former near the

base of the conical head of the hydranth.

Gonosome. A circlet of 8-10 sessile medusoids, which are

developed between the proximal and the distal rows of tentacles

and become free.

Dimensions

:

—
Total length of hydranth 1 • 5 mm

.

Total breadth of hydranth 0*8 mm.
Overall length of hydroid 1 1 "0 mm.

Colours. Perisarc straw-coloured, except that forming the cup,

which is chocolate-coloui'ed. Tentacles translucent white. Body
of hydranth pale reddish-brown.

Gonophore (at time of liberation). Hemispherical, in systole

bell-shaped, slightly contracted in the upper third, and constricted

* [The complete account of the new species described in this commnnication

appears here ; but since the name and preliminary diagnosis were published in the

'Abstract,' the species is distinguished by the name being underlined.— Editoe.]

t For explanation of the Plate, see p. 101.

7*
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at opening of umbrella -cavity. Exumbrella with a few nemato-
cysts scattered over it. Velum well developed.

Manubrium, when extended, as long as umbrella-cavity,

cylindrical, and with narrowed end.

Mouth simple, circular, with a ring of bead-like nematocysts

closely suri'ounding it.

Four ocellar bulbs, ellipsoid : one of these is somewhat lai-ger

than the others. Radial canals four, simple.

Dimensions. Length of bell 0'8 mm. ; breadth of bell 0*7 n>m.

Colours. Manubrium tinged with yellow, but very faintly.

Ocellar bulbs golden yellow.

The type specimen of Trichorhiza hrunnea was discovered on
June 29th, 1905, clinging to the tentacles of a specimen of

Corymorpha nutans Sars, dredged in 17 fath. at Ettrick Bay, Bute,

Firth of Clyde. The filiform hydrorhiza with its biunches was
intertwined among the tentacles of the Gorymorfhoj so as to be with

dilficulty unravelled from them. The IVichorhiza \\'iMi kept alive

for a day or two at the Millport Marine Biological Station, and
gave off on July 1st the medusoid which has been described.

It was usually to be seen half-retracted into its protective cup,

with the proximal tentacles much contracted, and the distal ones

looking like mere knobs. On the rare occasions on which it was
observed in an expanded condition, the tentacles of the outer

circle were seen to be held rather stifHy extended.

Systematic. On account of its possession of two verticils of

tentacles, the proximal filiform and the distal capitate, Trichorhiza

is to be referred to the family Pennaridfe as constituted by
Allman (1). That family contained the following genera:

—

Fennaina Goldfuss, Halocordyle Allman, Stauridium Dujardin,

Vorticlava Alder, Heterostephanus Allman, Acharadria Wiight,
and Acaulis Stimpson.

Two other genera have sometimes been associated with the

Pennaridse, namely Blastothela Verrill, which is placed among the

PennaridjB by Delage et Herouai'd (3), and Tiarella Schulze, which
is referred to the same family by G. Herbert Fowler (4). But such

an assemblage of genera by no means makes up a homogeneous
family. K. 0. Schneider (6), in his critical revision of the

classification of Hydr-oids, has removed Stauridium to his amended
family of the Oorynidse. Tiarella, with its three rows of capitate

tentacles, has also been referred to this extended family of the

Coi-ynidje by Mme. Motz-Kossowska (5), who follows Schneidei''s

classification in the main. These two genera are rightly separated

from the other genera of Pennarida?, as they have little in common
with the Pennarian type. The seven which remain of the nine
genera mentioned above are all fairly closely allied to one anothei".

Halocordyle cei-tainly must l)e united with Fennaria, and we may
with Schneider also bring under Pennaria the genera Vorticlava,

Acharadria, Acaulis, and Heterostejihanus. Heterostephanus is

allied by its medusoid with the Corymorpha type. Blastothela too
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(Verril], 7) resembles Corymorpha in its possession of root-like

fixing-processes at the base.

From all these genera of the Pennaridje {sensu stricto), however,
Trickorhiza is separated by the characters of its hydrorhiza, and
also by the possession of a sort of theca, comparable to that of a
calyptoblast. The branches of the hydrorhiza may be compared
with the filamentous processes of the base in CorynyiorphcL, but
there is no real affinity between the two structures.

The medusoid of Trichorhiza^ so far as one can judge from an
immature specimen, resembles the medusoid of Pennaria tiarella,

which, however, has no developed tentacles at all (Ayres, 2), while
the medusoid of Trichorhiza seems to have one tentacle-bulb more
developed than the other three, and in this respect approaches to

the medusoids of the Co7'ymorpha-\ik^e forms, most of which bear

one developed tentacle.

On the whole, Triohorhiza is to be associated with the Pennaria-
like forms, though the characters of its hydrorhiza and its "theca"
give it a somewhat isolated position among them.
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EXPLANATION OF PLATE V.

Fig. 1. Trichorliiza hrunnea. Hydroid, p. 99.

Fig. 2. Trichorhiza hrunnea. Medusoid, p. 100.

5. A List of the Mammals obtained by Messrs. R. B.

Woosnam and R. E. Dent in Bechuanaland. By
Hakold Schwann, F.Z.S.

[Received December 15, 1905.]

(Plate VI.*)

This very interesting collection, made by Messrs. R. B. Woosnam
and R. E. Dent in Bechuanaland, was obtained chiefly at two
localities, viz. Kuruman and Molopo. The former is situated

about 100 miles south-west of Yryburg on the Kuruman River,

whose course flows parallel to the range of hills bearing the same

* For explanation ot the Plate, see p. 111.
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name. The river was originally fringed witli dense reeds,

providing excellent shelter for game of all kinds ; but in some
parts clearings have been made by the natives, and the ground

drained and cultivated with corn and fruit-trees.

The Molopo River, lying considerably to the north of Kuruman,
is diy most of the year, but in the rainy season may be as much
as 16 feet deep. The water remains in stagnant pools till about

mid-August, when it is gradually evaporated, leaving the river-

bed dry until next year. The country surrounding the river is

coverecl with dense camel-thorn * forest and patches of soft sand.

The particular interest of this collection lies in its providing

the British Museum with many valuable topotypes of Dr. Smith's

now well-worn and rather faded specimens. His main collections,

described in the ' Illustrated Zoology of South Africa,' were made
at Kuruman and Old Latakoo, lying in S. lat. 27°, E. long. 24°,

a place not marked on modern maps, but in his day of considerable

importance. As was to be expected, the prevailing colour of the

specimens is sandy and considerably lighter than that of animals

inhabiting well-wooded areas. Among the species now described

for the first time may be mentioned Crocidiira deserti, a pale-

coloured Shrew, probably a desert form of Sundevall's argentata,

and M'us woosaaini, a striking species both in colour and tooth-

structure.

1. RuiNOLOPnus DENTi Thos.

cT . D. 7, 8. Kurvmian.

2. RniNOLOPHUS AUGUR K. And.

c?. W. 26, 28, 2d; I). 124, 125, 126, 127. $. 127.

Kuruman.
" I found some hundreds of these Bats hanging on the rocks

in the shaft of an old gold-mine near Kuruman fountain. Of
the fifteen that I caught, curiously enough, only one was a female.

These Bats are common here, but seem to be found only in the

caves, as I have seen none about the houses or old mission

buildings liere."^

—

H. B. W.

3. Nycteris thebaica Geoff.

6 . D. 15. Kui-uman.

4. Vespertilio capensis Smith.

c?.D. 133. $.W. 56. Kuruman.
" I caught this little brown Bat in an old mission building.

It is not an uncommon species here."

—

K. B. W.

5. MimoPTERus schreibersi Kuhl.

S . W. 30. Kuruman.
" This little black Bat with a very long tail was caught at night

* So called fVoiu the Dutch uame lor the Uiiafl'e, " kameelpardel," which is veri"

fouel of these busho.
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in the Cape Police canteen and is the first specimen I have met
with."—i?. B. W.

6. Nyctinomus bocagei Seabra.

c?. W. 19. ?. W. 15; D. 16. Kuruman.
" One of these long-tailed Bats was caught in our room in the

old mission buildings. I have seen some before, but it is not a
very common species."

—

R. B. W.

7. Crocidura deserti, sp. n.

c? . W. 87. $ . W. 83. Molopo.

A pale-coloured Shrew of medium size, probably allied to

C. argentata Sund.
Fur fine and silky, about 6 mm. in length on the centre of back.

General colour of upper surface between " ecru-drab " and " drab-

grey," hardly lighter on the flanks. General colour of under surface
from chin to anus silvery cream-colour, contrasting with the colour

of the sides ; the line of division sharply defined. Individual

hairs of back slate-grey basally, subterminal ring dull white, tip

between walnut-brown and mars-brown. Hairs of belly light

grey basally, creamy white terminally. Head coloured like body

;

snout strongly bifid ; ears sparsely covered with minute white

hairs ; fore and hind limbs and feet pure white. Tail about half

the length of the head and body, stoutly built, covered with

minute white hairs. The lateral gland is well marked in both

the specimens. Second and third unicuspids subequal, about

half the size of the first.

Dimensions of the type (measured in the flesh) :—Head and
body 92 mm. ; tail 46 ; hind foot 14 ; ear 12.

Skull :—Basal length 22 mm. ; anterior breadth 7'6
;
posterior

breadth 10 ; interorbital breadth 5'5 ; length of upper tooth-

series 10-2
; tip of i^ to tip of p^ 5-4.

Hah. Molopo, west of Morokwen.
T^jpe. Male. B.M. "no. 4.10.1.62. Original number 87.

Collected 13th July, 1904.

J. W. Gxill, who described * the collections made by J. F.

Victorin in South Africa, mentions that the type of C. argentata

was obtained at Roodeval in the Karroo.
" I obtained both these Shrews in the dry bed of the Molopo

River, among the long dry gi'ass, in traps baited with dough set

in old mole-holes. The owls catch a great many of them, and I

think they must be common, but are difiicult to get."

—

R. B. W.

8. Herpestes galera Erxl.

2 . W. 47. Kuruman.
" Native name ' Moduba.'
" This Mongoose was trapped in the reeds on the Kviruman

River. The natives say there used to be a great many about,

* Zool. Anteckn. in Vetensk. Ak. Haiidl. 1858, ii. p. 16, no. 10.
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but tliey are now very scnrce and liardly evei" leave the tall

reeds by the I'iver's bank to go on to the veldt. They are said to

make a nest of I'eeds, grass, and sticks, which floats in the middle
of the thickest reed-bed. On this they rear their young. Their
food consists chiefly of fish, frogs, and crabs."

—

B. B. W.

9. Cynictis penicillata leptura Smith.

c^.W. 53. $.D. 128. Kuruman.
In view of the close resemblance of the teeth of these specimens

to those of the type of Smith's lejHura*, and the proximity of

Kuruman to the type locality, it seems best to refer them pro-

visionally to that race, altliough, owing to theii" immaturity, their

identity is rather uncertain. They are, however, smaller and
more slenderly built than S2:)ecimens of the same age from other
localities, and it seems probable that a further series fi'om this

region would show the existence of a small deseit lace extending
from Kuruman to the northern limit of Bechuanaland. On laying

out geogTaphical ly the British Museum series of Cynictis skins

for purposes of comparison, the specimens fell natuially into

well-marked local races, as was the case with the Suricates

described by Mr. Thomas and myself in the second paper t
dealing with the Rudd exploration of South Africa. The
Namaqualand or western race has already been described as

C. 2^&nicillaia pallidior J, a pale veldt form not found in the
low-lying country near the coast. The Great Kairoo })ossesses,

as might be expected, a race, peculiar to itself, of a light lemon-
yellow colour, described by Smith as Cynictis ogilhyi.

The type specimen is still the only example in the British

Museum of this subspecies, described by Smith in 1849. The
type of C. steedmanni (.)gilby, obtained at Uitenhage, is indistin-

guishable fiom the series collected by Major G. E. H. Barrett-

Hamilton at Vredefoit Eoad in the north of the Orange River
Colony. It is possible that Steedman, who travelled throixgh the

Orange Colony, made a mistake as to the locality of his specimen,
or that the race represented by Major Barrett-Hamilton's speci-

mens extends as far south as Uitenhage. The local race in-

habiting centi'al Cape Colony, and represented by Mr. Grant's
specimens from Deelfontein, appears to need description. It may
be called

Cynictis penicillata intensa, subsp. n.,

and is distinguished by the strong tawny ochraceous sufiusion on
the back, upper surface of hind limbs, and tail. Individual long
hairs of back about 25 mm. in length, basal half light buffy yellow,

subterminal ring black, tip tawny ochraceous on the niiddle line,

lighter on the flanks. Under-fur dark smoky-brown basally,

terminal half ochraceous. General colour of the Avhole under
surface, including fore and hind limbs and tail, between clay-

* Smith, III. Zoo]. S. Afr. pi. ]7 (1849).

t P. Z. S. 1905, vol. i. p. 132. X P. Z. S. 1904-. vol. i. p. 175.
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colour and ochraceous-buif (Ridgway). Foi-ehead coloured like

back. Upper lips and cheeks buffy, profusely grizzled with white.

Hind svirface of ear niummj^-brown. Interraniia and throat

between buff and cream-buflf, with no sign of grey. Tail thick

and bushy, the hairs ranging in length from 40 mm. at the base

to 60 mm. at the tip, terminal inch creamy buff.

Dimensions of the type (measured in the flesh) :—Head and
body 367 mm. ; tail 261 ; hind foot 76 ; ear 41.

Skull :—Greatest length 74 mm. ; basal length 67 ; zygomatic

breadth 40; antero-posterior diameter of bulla 19.

Hah. Deelfontein, Cape Colony.

Tijpe. Female. B.M. no. 2.9.1.23. Original number 171.

Collected 10th March, 1902, by Mr. C. H. B. Grant, and
presented by Col. A. T. Sloggett.

" Native name ' Moshe.'
" These Meerkats were trapped in the bush-veldt. They live

in holes, generally in the middle of a 'wait-a-bit' thorn-bush,

and are common everywhere. Their food consists chiefly of mice

and insects."

—

R. B. W.

10. Pedetes caffer Pall.

$ . W. 18. Kuruman.
" There are a few of these Hares about here, but not eo many

as I have seen in other places. They never come out till dark to

get their food, which consists of grass and roots, though I think

they eat locusts and beetles."

—

R. B. W.

11. Graphiurus griselda, sp. n.

S . W. 48, 49, 66 ; D. 136, 139. $ . D. 137. Kuruman.

External proportions as in G. murimts ; molar teeth inter-

mediate in size between G. murinus and G. namis de Wint.
General colour of iipper surface luiiform olive-grey, the fore-

head and median line of back indistinctly suffused with blackish.

Individual hairs soft and fine, about 10 mm. in length, basal

four-fifths blackish slate, terminal fifth light grey. General colour

of under surface creamy white, bases of hairs slate-grey. A black

marking extends from the origin of the whiskers to behind the

eye, surrounding the orbit. Ears distinctly larger than in

G. murinus, covered with minute haii'S. Upper lips, cheeks, and
interramia ci^eamy white. Several specimens exhibit the rufqus

sufi"usion on the throat and chest frequently found in members of

this genus. Upper surface of hands and feet snowy white, the

hair covering the claws. Tail subcylindrical, thickly haired, much
lighter in colour than the back, the tip white.

Skull similar to G. inurinus in general proportions, but with

slightly larger bullae and distinctly smaller molars ; nasals not,

extending so far back as the premaxillary processes.

Dimensions of the type (measured in the fiesh) :—Head and
body 92 mm. ; tail 78 ; hind foot 16'5

; ear 16.

Skull :—Greatest length 24'5
; basal length 20'4 ; interorbital
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breadth 5'2
; zygomatic breadth 15"0

; depth, top of parietal to

base of bulla lO'S ; brain-case breadth 11'5
; nasals 9"6 x 3'4

;

palate length 8'4
; diastema 6"0

; length of upper molar series 3"4.

Hab. Kuruman, Bechuanaland.

Type. Male. B.M. no. 4.10.1.14. Original number 66. Col-

lected 26th May, 1904.

This very pretty Dormouse may be distinguished externally

from G. murinus, to which it is probably most nearly allied, by

its olive-grey colour, and from G. nanus and G. smitlut by its larger

size and more bushy tail.

" These mice live about 20 feet from the ground in the big

trees in the gardens by the river. They are especially fond of

willow, seringa, apple, and camel-thorn trees. They are well

known by the natives, who call them ' Peba,' but then they call all

mice ' Peba' and all rats ' Tebude'."

—

li. B. W.

12. Tatera lobengul^ Thos,

c? . W. 37, 43, 45, 62. $ . W. 38 ; D. 5,12,14,140. Kuruman.

S . W. 78, 80, 82, 96. $ . W. 79, 81, 97, 98. Molopo.

" This species almost invariably has its buri'ows in patches of

' wait-a-bit ' thorn-bush. I fancy they are preyed upon by the

meerkats, as I have seen scoi-es of rats' and mice burrows that have

been scratched out by them. These rats move about a great deal

and do not stay long in any one burrow."

—

B. B. W.

13. Gerbillus paeba schinzi ISToack.

d . W. 76. Molopo.

This specimen so exactly matches the small series collected by
Mr. Andersson in Damaraland, identified by Mr. Thomas with

G. paeba schinzi Noack, that it seems best to regard it for the

present as a member of that subspecies. Schinz collected in

Ovampoland up to the edge of the Kalahari desert, and gave an
account of his itinerary in the ' Verhandlungen der Gesellschaft

fur Erdkunde zu Berlin.' * G. paeba and its synonym tenuis

afford an example of Dr. Smith's habit of changing specific names
for others that he considered more suitable.

" I have found this species very plentiful wherever I have been

in Bechuanaland. These mice are nocturnal,' though they are

occasionally to be seen on cloudy days."

—

R. B. W.

14. Desmodillus auricularis Smith.

cJ. W. 41; D. 143, 144. $. W. 23, 24, 31, 61; D. 141.

Kuruman.

2 . W. 73. Molopo.

These specimens constitute the first well-preserved series ever

obtained of this very interesting animal. The Biitish Museum's
previous material consisted of Smith's original example from
I^iamaqualand, now much worn and faded, one specimen taken at

* 1887, B. xiv. 7, p. 322.
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Deelfontein in Central Cape Colony, and five ivather dilapidated

skins fi'om Otjimbinque in Damaraland. The South African

Museum possesses examples from Douglas in Griqualand West*.
This species does not occur in the neighbourhood of Cape Town.

" This white-bellied mouse has a white spot behind each ear,

and lives in small burrows in open places among the bush. It is

not uncommon. After digging one out one day, I dug up many
other holes, but only found toads in them."

—

B. B. W.

15. Otomys irroratus Brts.

cJ. W. 13, 16, 20, 46, 105; D. 6, 145. §. W. 14, 106.

Kuruman.
$ . W. 69. Setchowane,

Lichtenstein mentions t that the specimen on which Bi-ants

founded this species came from the east coast of South Africa.

The present series agrees very well with the British Museum
specimens from Natal and Pondoland, of which the former may be

considered the type locality.

" I found none of these rats on the Molopo River, and I fancy

they are only to be found near permanent water."

—

R, B. W.

16. Mus coucha Smith.

cJ . W. 17, 21 ; D. 19. $ . W. 8, 12 ; D. 13, 17, 20. Kuruman.

These specimens may be taken as topotypes of Smith's Mus
coucha, described by him as coming from the country " between
the Orange Biver and the .Tropic." The male sjpecimen, no. 21,

exactly matches his type in the British Museum in colour and
general proportions. The Zviluland form, which has been recently

described +, may be distinguished from the typical subspecies by
its more fulvous coloration, longer tail, and cream-coloured feet.

" These mice were trapped in a fence along the river. I have
caught several of them, but the ants nearly always ate the ears off

before I arrived. They seem mostly to frequent the water's edge,

though they are to be found occasionally in the veldt."

—

R. B. W.

17. Mus AURicoMis de Wint,

$ . W. 35, 36, 64, 67, 68. Kui-uman.

These specimens agree very closely with the series collected by

Mr. Darling at Mazoe in Mashonaland, the type locality of

de Winton's cmricomis.

I take this opportvmity of describing a local race of this species

collected by Mr. C. H. B. Grant at Deelfontein in Cape Colony.

It may be called

Mv,s au7'icomis centralis, subsp. n.

Similar to the typical subspecies in general proportions and in

the colour of the upper surface, but with the belly buff instead of

* Mamm. South Afr. 1902, vol. ii. p. 24.

t Darst. Sau-. 1827, Taf. xxx.

X Thos. & Schw.. P. Z. S. 1905, vol, i. p. 268.
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white. The Avhole of the upper parts bufiy yellow ttrongly

suffused with black ; cheeks, flanks, and upper surface of hind

limbs as far as tlie ankle-joint pure bufF-colour. Individual hairs

of dor.sal region about 16 mm. in length, basal three-fifths slate-

grey, subterminal ring fawn, tip black ; the haii-s on the flanks

without the black tip. Under sui'face, with the exception of the

throat and the inguinal region which are dirty white, bright huffy,

the light grey bases of the hairs showing through in places. Tail

indistinctly bicolor, covered with fine hair, dark brown above,

creamy white below, terminal portion unicoloured light brown,

tip with a minute tuft.

Dimensions of the type (measui'cd in the flesh) :—Head and
body 114 mm. ; tail 152 ; hind foot 24; ear 17.

Skull :—Greatest length 30-3
; basilar length 234 ; breadth

across brain-case 13"7
; zygomatic breadth 14*5

; intei\)rbital

breath 14-5; nasals 13"4x4; palate length 13"0; diastema 8'0
;

upper molar series 5'5.

Hah. Deelfontein, Cape Colony.

Type. Female. B.M. no. 3.1.4.51. Collected 1st Sept., 1902,

by Mr. C. H. B. Grant and presented to the British Museum by

Col. A. T. Sloggett.

The buff-coloured belly by w-hich this local race is distinguished

from the typical subspecies appeal's to be a remai-kably constant

character, all the specimens Mr. Grant collected at Deelfontein

possessing it in a striking degree.
" Native name ' Tube.'
" These mice chiefly frequent the to[)S anfl slopes of the hills,

living in the holes and cracks of the rocks with the dassies. I

have never seen this mouse except in the Kuruman hills, where

it is fairly plentiful. I do not think it is to be found in the flats

below."—i?. B. W.

18. Mus woosNAMi, sp. nov. (Plate VI.)

S. W. 33, 39, 42, 52; I). 130. $. W. 40; D. 131, 134.

Kuruman.
d. W. 86. $. W. 101.

A medium-sized species of a pale grey colour with a mammary
formula of 3— 2 = 10.

General colour of upper surface between " smoke-grey " and
" drab-grey " (Ridgw^ay), more or less pencilled with black ; flanks

considerably lighter, with no black pencilling. Individunl hairs

of back about 15 mm. in length, basal half " slate-grey," subter-

minal ring " drab-gi'ey," terminal portion black. Colour of under

surface creamy white, the light grey bases of the hair showing

through in places. Head coloured like back, occasionally leather

lighter; a line extending from the muzzle to the inner side of the

fore limb, white. Whiskers soft, fine, and black, about 35 mm. in

length. Ears of medium size, oval, the edges covered externally

wath minute black hairs, internally with white. Upper surface

of hands and feet clothed with fine w'hite hair not extending over
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the claws. Tail shorter than the head and body ; covered above

and below with short white hair, except on the upper surface for

a space of about 10 mm. at the distal end, where it is black ; tip

not tufted ; scale-rings numbering about 33 to 1 cm. : mammte
three pairs pectoral, and 2 pairs inguinal.

Skull smooth and rounded, not ridged, No supraorbital edges,

only a faint indication of ridges on the parietals. Anterior edge

of anteorbital plate shows considerable variation from strong con-

vexity to being nearly straight. Palatal foramina widely open, of

medium length, ending opposite the anterior lamina of m'
;
palate

ending 0-5 mm. behind m'*. Bullae of medium size.

Incisors not visible beyond the nasals when viewed fi'om above,

orange in the upper jaw, light yellow in the lowei'. Molars of

medium size, broad with well-defined cusps. Anterior median

cusp of m^ larger than the two posterior ones, partly fused with

the antero-external cusp. M^ is a simple circular tooth with one

large antero-internal cusp. The simplicity of this tooth is very

remarkable and quite different from the typical arrangement

found in M. rattus.

Dimensions of the type (measured in the flesh) :—Head and

body 138 mm. ; tail 122 ; hind foot 26-5 ; ear 20-5.

Skull:— Greatest length 35; basilar length 29-4; zygomatic

breadth 17-8; nasals 14x3'6; interorbital breadth 4-2
; brain-

case breadth 13; interparietal 4-4x9'4; henselion to back of

palate 16-3; palatine foramina 7-6; diastema 10; upper molar

series 5*7
; mandible, height at coronoid 10-7

; incisor tips to con-

dyle 24-8.

Hah. Molopo, Bechuanaland.

Type. Male. B.M. no. 4.10.1.83. Original number 86. Col-

lected 13th July, 1904.

This very distinct species is unlike any rat hitherto known,

both in colour and in the structure of the third upper molar. 1

have much pleasure in naming it after Mr. R. B. Woosnam, to

whose eflforts in company with Mr. R. E. Dent the British

Museum is indebted for this very interesting collection.

" These rats from Kuruman were trapped in the bush-veldt

about half a mile from the river in the moiith of a small hole in

a 'wait-a-bit' thorn-bush. Unfortunately the black ants damaged

a good many of the animals in the traps. At Molopo this rat

seemed to he confined to the river pools."

—

R. B. W.

19. Mus sp.

(S D 132. 5.D. 141. Kuruman.

S . W. 74, 75, 84, 89, 22, 93, 100. $ . W. 85, 90. Molopo.

Owing to the absence of adult females in the series I am unable

to ascertain the maminary formula of this animal, a factor of

great importance in deciding the specific position of mice in the

Mus coucha or colonus groups.

" These mice are very plentiful among the long dry grass by

the Molopo River and in the forest on the banks."

—

R. B. W.
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20. Leggada mtnutoidbs, Smith.

6 . W. 91, 94. Molopo.

" These mice were taken in the dry bed of the Molopo River, in

an old mole run."

—

H. B. W.

21. Saccostomus hild^, sp. n.

J . W. 59, 60, 63, 65. $ . W. 22, 55, 57, 58. Kuruman.

A stoutly-built species, probably allied to S. mashon(H de Wint.,

but smaller and gi-eyer.

Fur long, thick and very fine in texture, about 13 mm. in

length on the middle of back. General colour of upper surface

smoke-grey pencilled with black, passing to drab-grey on the

flanks. Colour of entire under surface from chin to anus, including

fore and hind limbs, pure white, sharply defined laterally.

Individual hairs of back slate-colour for basal 10 mm., sub-

terminal ring ecru-drab, tips black. Hairs of under surface

white to the base, about 8 mm. in length. Tip of muzzle white
;

whiskers about 30 mm. in length, black Avith white tips; ears

sparsely covered with white hair. Tail short, thick, bicolor,

black above, wdiite below.

Skull smaller than in S. inashonce ; zygomata more expanded

antei'iorly, ridges more marked and extending further on to

parietals. Antei^o-esternal cusp of m^ intermediate in develop-

ment between mashonce and campestris *.

Dimensions of the type (measured in the flesh) :—Head and

body 124 mm. ; tail 51'5
; hind foot 18-5

; ear 19.

Skull :—Greatest length 33*5
; basilar length 28 ; greatest

breadth 17; nasals 1 3*8x4; interorbital breadth 15; breadth of

brain-case 13-5; palatilart length 16; diastema 9*10; palatal

foramina 6'6 x 2'5
; upper molar series 4-8.

Hab. Kuruman. Alt. 4000 ft.

Type. Male. B.M. no 4.10.1.49. Original number 63. Col-

lected 22nd May, 1904.

This very well-marked species is distinguishable from aS'.

mashonce by its smaller size and generally lighter colour.

aS'. campestris find fascus Peters are both smaller species. The
former was obtained at Tette on the Zambesi, and the latter,

the smallest known member of the genus, was taken at Inhambane.

iS. lapidarius is synonymous with campestris, Peters having

renamed the species, as he considered the former name more
suitable. *S'. anderssoni de Wint., discovered in Damaraland,

may be distinguished from all other species by its sandy coloration.

Specimen number 4.10.1.53 possesses an additional minute
molar on each side in the upper jaw behind the usual m\
The teeth in the lower jaw are normal both in size and number.

An addition to the molar series of rodents is of such rarity, that

* De Wint. P. Z. S. 1896, p. 805.

t Thomas, Proc. Biol. Soc. Wash. vol. xviii. 1905, p. 193.
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an instance of its occurrence seems worthy of record. Dr. Forsyth
Major has recorded instances in other orders in a paper published
in the ' Proceedings ' *.

" Native name ' Koti.'
" These mice were caught in the bush not far from the river.

The animal has a pouch on each side of its face, which it fills with
seeds, giving it a very curious appearance."

—

H. B. W.

22. Arvicanthis pumilio gbiqu^ Wrought.

c? . W. 7, 9 ; D. 10, 11. $ . W. 10, 11, 104 ; D. 9. Kuruman.
Until the appearance of Mr. R. 0. Wroughton's very carefully

thought-out paper on the "Various Forms of Arvicanthis
pumilio " t, I had considered this series to be identical with
A. p. hechuance Thos. It is noAv, however, abundantly clear that
it should be considered a distinct local race.

"These mice are not uncommon on the bush-veldt near the
river. They come out a good deal by day."

—

K. B. W.

23. Georychus lugardi de Wint.

c? . W. 102, 10.3. ? . W. 95. Molopo, west of Morokwen.
This series exhibits a tendency to prolong the white blaze on

the forehead into a dorsal stripe, a characteristic that is wanting
in the type of the sjDecies. Specimen no. 102 (B.M. no. 4.10.1.89)

is remarkable for the abnormal development of the ascending
premaxillary processes, which meet in the middle line behind the
nasals, thus entirely isolating the latter bones from the frontals.

This condition is, so far as I am aware, unique in the British
Museum's very large collection of Georychi.

" These specimens were caught in the dry bed of the Molopo
River and the sandy veldt some distance from it. The natives
told me that all the Moles on the river-banks were like these."

—

E. B. W.

24. Georychus sp.

5. D. 21. Kuruman.
$. W. 71. Morokwen.

25. Pbocavia capensis Pall.

One specimen, imnumbered. Kuruman.

EXPLANATION OF PLATE VI.

3£us ivoosnami, p. 108.

* P. Z. S. 1904, voL i. p. 416.

t Ann. Mag. Nat. IList. 1905, ser. 7, voL xvi. p. 632.
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6. On a Central African Ratel and Water-Clievrotai'n.

By E,. Lydekker.

[Received January 6, 1906.]

(Plate VII.*)

I have lately been favoured with the opportunity of inspecting

a number of skins and skulls of mammals collected by Major
Powell-Cotton in Central Africa, among which two appeared

worthy of bringing under the notice of the Society. In a letter

sent to Mr. Rowland Ward referi-ing to the lociilities of the

specimens, Major Powell-Cotton states that they were all obtained

on the " eastern fringe of the Ituri Forest to a point fifteen miles

west of Mawampi and thence south-east to Boni, at elevations of

between 2100 and 2950 feet above sea-level."

The first specimen I have to bring to notice is an entii'ely black

Ratel, represented by the skin and slcull. The ordinary colouring of

the Ratels—grey above and black beneath—is so chai-acteristic not

only of both the African and Indian representixtives of the group,

but also of various allied mustelines, such as the African Zorilla and
Pcecilogale and the American Galictis, that it can scarcely be re-

garded otherwise than as a deeply ingi'ained attribute of the species

in which it occurs, and one connected in some special manner with

protective adaptation. Any departure from this type of colouring

in animals of the group in question—unless, indeed, it were a mere
instance of melanism—would seem therefore to imply an important

modification in habits or surroundings. Now—although I have

no justification for saying that the present specimen may not come
under the category of a mere individual melanism—the conditions

prevalent in the great Ituri Forest are manifestly very different

from those of the open or bush-clad country in which Ratels are

commonly found ; and they are, moreover, just the conditions which

are conducive to the development of blackness in a species.

Accordingly I venture to consider that Major Powell- Cotton's black

Ratel very probably represents a distinct species, for which the

name Mellivora cottoni may be suggested.

An all-pervading blackness, save for a few grizzly or tawny
hairs on the upper part of the head, must be regarded as the sole

distinctive characteristic of the species, as I can find no points in

which the skull can be distinguished fi^omthatof the ordinay grey

and black African Ratel. Not that this is a matter for wonder,

since, so far as I am aware, it is almost impossible to distinguish

Indian from African Ratels by their skulls alone, or the fossil

Siwalik species from its living Indian representative. In colour,

length, and texture of hair the black Ituri Ratel may be likened to

a Himalayan Black Bear. If the animal dwells in constant shade,

the reason of its departure may not be far to seek, as I have little

doubt that the greyness of the upper parts of ordinai-y Ratels is

in some way connected with the play of sunlight upon this

aspect. The specimen is represented in Plate VIT.

* For explanation of the Plate, see p. 113.
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The second auiiual is mainly of interest from a geographical

standpoint. The African iA^ater-Ohevrotain {Dorcathermm

aquaticiom), of which only a single form has hitherto been

recognised, is known to inhabit the West Coast from the Gambia

to the Cameroons, b\it does not seem to have been previously

recorded from the great Central African Forest, in which it is now

demonstrated by Major PoweR-Cotton's specimen to exist.

As regards cranial characters, the Ituri Che^o-otain presents no

points of distinction from West Coast specimens.

Of skins of the latter the Natural History Museum has a very

poor series—or rather no series at all,—possessing two skins (one

mounted) of the typical Gambian form presented in the '• forties
"

by the then Earl of Derby, and one skin collected in the Cameroons

by Mr. G. L. Bates. Unfortunately the tail of the Cameroon

specimen is wanting.

The Gambian, Cameroon, and Ituri skins appear to me probably

to represent three different races, which may be described and

named as follows :

—

A. Markings on under surface of chin, throat, and chest white

;

face uniformly chestnut or nearly so.

a. White markings on back and flanks fully developed ;
a very

distinct white flank-band running from the shoulder along

the flanks to join transverse loin-band ; two other flank-

bands below this; spots on back forming distinct and

continuous transverse bands; tail with much brown above.

JDorcatherium aqioaticum typicum.

Gambia.

b. Light markings on back and flanks less distinct and less

numerous; "flank-band yellow instead of white, almost

disappearing midway between head and fore limbs; no

flank-bands'below it ; spots on back less distinctly in the

form of bands ; tail with a very large amount of white, and

apparently more bushy than in last.

D. a. cottoni (subsp. nov.).

Ituri Forest.

B. Markings on under surface of chin, throat, and chest yellow

;

face with a black chevron running from the muzzle to the eyes.

c. Light markings on back in the form of yellowish-white spots

anteriorly, but on the loins forming almost continuous

yellow bands, arranged alternately on each side of the

middle line, where they are interrupted; one distinct

yellowish flank-band joining transverse rump-band ; tail

brown at base, rest unknown.
D. a. batesi (subsp. nov.).

Cameroons.

If the yellow in Mr. Bates's specimen be due to staining, my
conclusions will, at least to a certain extent, be wrong.

EXPLANATION OF PLATE VIL

Ituri Black Ratel {Mellivora cottoni). Prom Major Powell-Cotton's specimen.

Proc. Zool. Soc—1906, Vol. I. No. YIII. b



Hi M?.. H. (;. F. SPURTJKLL OX TUE [Fc'l). G.

7. The Articulation of the Vertebrate Jaw.

By IL George F. Spureell,

[Received Februav}- 1, 1906.]

(Text-figures 34-47.)

Consideration of the human skull led me to the belief that

the angle of the jaw is contrived to place the temporo-mandibular

joint above the level of the teeth. The advantage of this

ai-rangement would be that the lines of the teeth in the upper and

lower jaws would be thrown less out of the parallel when the

rnouth opened and that the teeth would meet simultaneously

when the mouth shut, and would all press on food between them
with more nearly equal force. Further, it seemed to me that this

arrangement favoured, if it was not absolutely necessary to, the

antero-posterior and lateral movements of the opposed surfaces of

the molars over one another in mastication.

To test the probability of this supposition, I examined the

skulls of other animals.

From the numerous mammalian t}'pes I separated two :

—

I. The type in which the molar teeth ai-e laterally compressed

in the long axis of the jaw so as to give it a sharp cutting-

edge. In this type the jaw has a very slight angle, if any.

A line drawn through the teeth and produced backwai-ds

almost cuts the temporo-mandibular joint.

Example, Wolf (text-fig. 34).

II. That in which the molar teeth have broad flat tops, for

grinding vegetable food. In this type the jaw is bent, in

some cases almost to a i-ight angle, and the temporo-

mandibular joint thus raised well above the level of the

teeth.

Example, Hare (text-fig. 35).

Type 1 is the carnivorous type. The molars are required to

cut soft stringy flesh and to crack large and very hard objects

;

therefore the presence of the tuberculated posterior molars and

the blade-like carnassial teeth. Roughly speaking, the jaws of

a carnivore resemble a combination of nut-crackers and shears

:

shears because the hinder teeth overlap consideiably. Then
as the fulcrum is in a straight line behind them, and the mouth
is closed by approximating the points A and B, the edges of

the back teeth must play on one another successively along their

length, like the edges of shears (text fig. 36).

In accordance with this type of dentition and conformation of

jaw, a peculiar form of joint is required. Hence the condyle is

shaped like a long transverse cylinder (text-fig. 37). It fits closely

into a long groove, so deepened by a process of bone behind that it

liecomes almost tul)ular. All lateral movement of the jaw is thus
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rendered impossible, because it is not only unnecessary to the

animal but would endanger the working of the shears by allowing

their edges to get crossed.

Text-fig. 34,

Skull of Wolf.

Text-fig. 35.

Skull of Hare.

Text-fig. 36.

Diagram of jaws. Type 1.

Type 2 is the herbivorous type of jaw. The molars are

reauired to meet simultaneously and to grind with equal force

upon the comparatively small morsels of food which have been
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bitten off for them by the incisors. This they are enabled to do

by the angle of the jaw, which places the articulation on a

different level from the teeth (text-fig. 38). The closure of the

Text-fig. 37.

Skull of Dog.

A. Glenoid fossa decj)eiiecl by a process of the squamosal bono.

B. Cylindrical condj'le of lowev jaw.

Text-fiff. 38.

Diagram of jaws. Type 2.

mouth is efi'ected by the approximation of the points A and B
(which correspond mechanically to A and B in text-fig. 36, C being

Ihe fulci'um in both diagrams).

When the jaws close on an object between them, the pressure



1906.] ARTICULATION OF THE VERTEBRATE JAW. 117

is greater between the teeth which are furthest back, near the
points A and B, than between the front ones, near the points D
and E. But though the pressure at right angles to the level

edges of the jaws is not equal in all parts, the oblique forward
pressure of the lower jaw on the upper as it slides up underneath
it is more nearly equal in proportion as the angle E A C
approaches a light angle. The molar teeth of the Hare may be
seen to have their flat biting-surfaces set obliquely : those of the
upper jaw look dow^nwards and backwards ; those of the lower jaw
look forwards and upwards. The plane in which they meet
simultaneously is at right angles to the line of force (text-fig. 39).

Text-fig. 39.

Diagram of jaws. Type 2.

Showing the crowns of the teeth set in a plane at right angles to the

greatest pressure.

Text-fig. 40.

Diagram of jaws. Type 2. Showing the emeneutia articularis.

Further, economy of movement is obtained in this type by the

condyle of the jaw not only rotating, but also gliding forward on
to the eminentia articularis. By this means the point A, at the

same time that it is separated from B, is depressed, and thus so

wide a gape is not necessitated, and also the parallelism of the

teeth, and possibly also the position of the inferior dental foramen,

is not so much disturbed (text-fig. 40). The molars are also

lequired to make to-and-fro movements over one another. They
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have to act as gxindstones. The comparative roundness of the

condyle, the large extent of the articular surface over which it

can play, and the presence of an emenentia articularis on to

which it can glide, all contribute to increasing the range of these

movements. The structures, moreover, are capable of considerable

modification to meet the various requirements of ruminants,

rodents, primates, &c.

The mouth in Type 1 has to allow its possessor to seize and

hold other animals, and for this reason the wide gape which the

type allows is required. First the animal must bring its long

canine teeth to bear on its prey ; then it must be able to bring its

hindmost molars directly to bear on the larger bones and the flesh

of the prey. Therefore, in animals of this type, the corners of the

mouth extend far back.

Text-fiL'. 41.

Diagram of jaws. Type 2.

Showing lengtlieiiing of the jaws forward in order that the incisors may be widely

separated whilst the molars are slightly separated and not thrown much out of

the parallel.

The mouth in Type 2 has to allow its possessor to crop grass

or gnaw off pieces of roots, &c. These morsels of food are then

ground up by the molars. For neither of these piu-poses is a very

wide gape required. A very slight separation of the molars is

necessary ; but in some animals, particularly the rodents, a rather

wider separation of the incisors is required. As the progressive

widening from back to front of the gap between the teeth is small

when jaws of type 2 are opened, the jaws are often lengthened

forwards. This allows the same movement which separates the

molars at the back slightly to separate the incisors in front more

widely (text-fig. 41). As it is only the incisors, not the molars,

which are required to break up large pieces of food outside the

mouth, the oral fissure is small. Another reason for this is that the

molars require muscular cheeks to help the tongue in placing the

food between them.

It is perhaps the difficulty of striking a balance between the

proper separation of the molars and incisors which keeps the angle

E A C (text-fig. 41) greater than a right angle in animals witli

incisors. In animals like the Eleph;uit and the Manatee, in which
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the lips do the work allotted to the incisors of most other
herbivora, the angle is far nearer a right angle. The skull of the
Dugong (in which horny plates take the place of incisoi-s) seems
to attempt another solution of the difficulty. Another angle is

introduced into the jaw, bringing the anterior third of the jaws
into a line parallel with the ascending ramus (text-fig. 42). A
less marked tendency to introduce the second aiagle may be seen
in some other animals:—among the Pigs, in Sus longirostris;

among the Ruminants, in the Ohevrotain Tragulus javanicus
(text-tig. 43).

Text-fig. 42.

Diagram of jaws. Tj'pe 2.

Showing the introduction of a second angle to procure wide separation of the
incisors with slight separation of the molars.

Text-fig. 43.

Skull of Tragulus javanicus.

Having briefly studied the principle in the Mammals, I next
turned to the Reptiles. Most of these have jaws of type 1 : the
lower jaw articulates with the skull in the plane of the teeth.

The Snake, however, has a mouth in which (owing to the great

mobility of the quadrate) the jaw-principles of type 1 and type 2

are combined in a very remarkable manner.
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The mandible of the snake articulates with the quadrate ; the

quadrate with the squamosal ; and the squamosal with the

parietal (text-fig. 44).

When the snake wants either to seize its prey or to strike it

with the poison-fangs in its maxillfe, it requires a wide gape. To
get this, the movement is made at the quadrato-mandibular joint,

which can be placed on a level with the teeth. The jaw-principle

is then that of type 1

.

Having seized its prey, the snake, to swallow it, has to advance

alternately the teeth in the movable maxilla and those in the

mandible on either side. To move the teeth parallel with one

anothei-, the movement has to be made from the quadrato-

squamosal joint, and so raised above the level of the teeth. The
jaw-principle is then that of type 2.

The parieto-squamosal joint allows the level of the quadrato-

squamosal joint to be slightly lowered and brought forwairl ; that

is to say, freer antero-posterior and lateral movements to be made,

and the passage between the quadrates to be slightly widened

(text-fig. 44).

Text-fi^. 44.

C

Diagram of Snaku's jaws.

A. Squamosal. I C. Mandible.

B. Quadrate.
|

D. Maxilla.

The mandibles on the two sides are, of course, independent

anteriorly.

In most of the reptiles the jaws are of type 1 and are provided

with long, sharply pointed and often recurved teeth to prevent

the prey from slipping out of the mouth when seized *. These

characters of the teeth aie particulai-ly well marked in a beast

with a short nuizzle, e. g. the Ceratosaurus. Long teeth are for

obvious reasons less necessary in a beast with a long muzzle like

the Gavial. The wavy line of the jaws in short-nosed Crocodiles

is another device by which the slippings of prey are to be avoided.

In the Iguanodon, however, the " teeth are not infrequently

found worn down at the crown, like the molar teeth of the

herbivorous mammalia at the present day" (British Museum
Catalogue). " The woi'n down crowns form cutting, and at the

* I have seeu this accident happen. I gave an Ocellated Lizard a large slug which
\\as very slimy and must have been as tough as india-rubber. The lizard picked

it u]) and tried to bite it in half as though it were an earthworm, with the result

that the slug shot out of its mouth to the distance of some inches.
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same time crushing, almost triturating surfaces, indicating that
these animals lived upon herbs " (Gadow).

In the Iguanodon the quadrate is greatly lengthened So. as to
place the quadi'ato-mandibular joint below the level of the teeth
(text-fig. 45). In this creature the jaw-principle is therefore
type 2, only the reptilian form is the mammalian form turned
upside down.

Text-fig. 45.

Skull of Iffuanodon bernissartensis (teeth not shown in the diagram).

Text-fiff. 46.

Diagram of jaws. Type 2 R.

I shall for convenience refer to this type as type 2 R (text-

fig. 46).

I have not been able as yet to examine any of these skulls

closely, and I do not know Avhether the quadrato-mandibular joint

would allow a slight amount of horizontal movement to the teeth
or not.

Type 2 R is also to be seen in a slight degree in some Tortoises
(text-fig. 47).

From these investigations I am inclined to believe that animals
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which have flat-topped molar teeth, for crushing or grinding food,

i-equire a jaw mechanism which will allow them to separate the

lines of their teeth slightly without throwing them greatly out of

the parallel, and then to bring the opposed surfaces of these teeth

together simultaneously ; and that this requirement is met by

Text-fig. 47.

Skull of a Batagiir Toitoise.

articulating the lower jaw with the skull on a plane either above

or below that of the opposed surfaces of the teeth. Farther, 1

think that such an arrangement is favouiuble, if not necessaiy,

to horizontal movements of the teeth over one another.

Some Inferences.

So far I have been dealing with the subject from a purely

mechanical point of view. It is, however, extremely tempting to

speculate upon its evolutionary aspects also. I append a few
suggestions ; but they are, of course, purely tentative.

I regard jaws of type 1 as the original type, and those of type 2

as a later improvement. I think there is ground for this view

not only in the fact that type 1 is simpler and the form found in

the lower vei^tebrates, but also in the development of the human
jaw. At birth the angle is slight, the condyle being at a low

level. As the molar teeth develop from before backwards the

angle approaches a right angle, the condyle rising. Also as an
abnormality teeth sometimes appear which continue the series of

teeth backwai'ds up the ascending ramus of the jaw.

If jaws of type 1 preceded jaws of type 2, the first terrestrial

vertebrates wei'e probably animal-food eaters. They probably left

the watei- to prey upon the invertebrates, which were flourishing

on the land plants, and in course of time they learnt to eat the

more succulent fruits. Some modern lizards, which in general

appearance and usual habits are animal-food eatersj will vary

their diet by eating a little ripe fruit occasionally.

From soft fruits some of the reptiles passed on to fleshy leaves,

but it is doubtful whether they got much further. Owing to the

big quadrate bone they could not develop jaws of type 2, so
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remained rather restricted in their diet. A few only developed

jaws of type 2 R ; crushing rather than grinding machines.

It was left to the Mammals to develop jaws of the true type 2,

and so to be able to achieve easy horizontal movements of the

teeth over one another, by which they could grind seeds and reap

the highest benefits of a vegetarian diet.

The Birds solved the difficulty of triturating vegetable food by

improving their gizzards, not their mouths.

The development of the higher Carnivora was a consequence of

the development of the Herbivora. The modern jaws of type 1,

with their tuberculated posterior molars, their overlappiiig

carnassial teeth, and their long canines, are as perfect machines

of their own kind as jaws of type 2.

The failure of the Reptiles was perhaps due, among other

things, to their inability to produce types with jaws capable of

efi"ective grinding movements. They were unable to make the

most of vegetable foods, and hence were restricted to the parts of

the world where the more luxuriant forms of vegetation were

found.

February 20, 1906.

Q. A. BouLENGEB, Esq., F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions that

had been made to the Society's Menagerie in January 1906 :—

The registered additions to the Society's Menagerie during the

month of January were 220 in number. Of these 34 were acquired

by presentation and 73 by purchase, 112 were received on deposit,

and 1 was born in the Gardens. The total number of departures

during the same period, by death and removals, was 208.

Amongst the additions special attention may be directed to :—

A Snow-Leopard (i^eZisMWcia), from Ladak; presented by Major

A. H. Hussey, R.H.A., on January 22nd.

An Aard Wolf {Proteles cristatus), from South Africa
;
purchased

on January 23rd.

A Salt-Marsh Cavy {Dolichotis scdinicola), from the Argentine,

new to the Collection, deposited on January 23rd.

The Secretary read the following extract fi-om a letter addressed

to him by Maj.-Gen. Sir Reginald Talbot, K.C.B., Governor of

Victoria :

—

" It may interest the Zoological Society of London to be informed

of a well-authenticated case of a Mule giving birth to a foal.

" I enclose an extract from the ' Australasian ' of Dec. 30th, 1 905,

giving a portrait of this mule and foal photographed by Captain

Buxton of my Staff. I have myself seen the pair, and there is a
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striking resemblance between the mule and foal, with light-coloured

muzzle and a light-coloured ring round the eyes. The fact of this

mule giving birth to this foal and of having suckled her admits of

no doubt. Mr. M'Gilp, the Manager of the Carriewerloo Estate,

informed me that there was no other mare in foal on his property,

and therefore it could not have been adopted by the mule mare
as was suggested as a possibility. The only question is whether
the sire was a Jack ass or a 2 yrs. old cast Stallion.

"There has already been some correspondence about this incident

in the 'Australasian,' and a letter appeared on Oct. 14th from
' Bruni,' the Natuiulist Cori'espondent who had previously

expressed doubts on the subject, but when seeing the animals was
convinced that they were mother and foal."

Mr. R. I. Pocock, F.Z.S., the Superintendent of the Gardens,
exhibited the photograph of a Ring-tailed Lemur [Lertmir catta).

Text-fig. 48.

Kins-tailed Lemur and voun?

belonging to jVIr. W. S. Gilbert, F.Z.S., to illustrate the method
of riding on the back of the mother adopted by the half-grown
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young (see text-fig. 48). The little Lemur was born while the
parents were in Mr. Gilbert's possession. The pair were turned
out into a garden in the first week of July 1905 and left out
until the 24th of that month ; and Mr. Gilbert was inclined to

believe that the mating took place during this period of freedom.
However that may be, the young one was born on Sept. 26th

;

and if Mr. Gilbert's surmise as regards the time of pairing be
correct, the period of gestation may be estimated as between ten
and twelve weeks.

For the first two months of its existence the little one clung to

its mother's breast. It afterwards transferred itself to her back,

as shown in the photograph, which represents the animal when 20
weeks old, or about half-grown. Towards the end of January
(that is to say, when some four months old) the young one began
to go about on its OAvn account, alwaj^s returning, however, to its

mother's back when disturbed by anyone entei'ing the room. By
the middle of February it was partly weaned, and was feeding
readily upon bananas and milk.

Dr. A. Smith Woodward, F.R.S., F.Z.S., exhibited a new
drawing of the skeleton of the Triassic Rhynchocephalian, Rhyncho-
saurus ariiceps, from the Keuper Sandstone of Shropshire. He
pointed out the difierences between this ancient reptile and the
modern Sphenodon, especially noting the gi^eat expansion of its

coracoids and ischia, and the probably diminutive size of its

sternum. He inferred from the everted rims of the upwardly-
turned orbits, and from the sigmoidal bend of the femur, that
Rhynchosaurus was to a great degree aquatic in habit.

The following pa.pei'S \^'ei'e read :

—

1. On Breeding Experiments with Lepidoptera. By
L. DoNCASTER, M.A., F.Z.S., Mackiunon Student o£

the Royal Society, and the E,ev. Gr. H. Raynor,
M.A.,-F.E.S.

[Received December 28, 1905.]

(Plate VIII.*)

I.

—

Angeroxa prunaria. (Plate VIII. fig. 1
.)

(Experiments by L. Doncaster.)

In the summer of 1903 I began breeding-experiments with
Angerona prunaria and its var. sordiata, in order to find out how
the two forms behaved in inheritance. My material was obtained
from two sources : pupae of both varieties were bought from a
dealer, and Mi-. 0. P. Pickett of Leyton gave me eggs which he
had bred. In neither case did I know the ancestry of the

* For explanation of tlie Plate, see p. 183.
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insects used. Only three of these original pairings gave larvae

which reached maturity. Their results are given in Table I.

No. of

Exp.

03.3...

03.6...

03.4...

9 PARBNT. <? PAEENT.

? sordiata X S sordiata

? prunaria X $ sordiata

$ prunaria X $ prunaria

Table I.

Offspeing.

jave 22 sordiata <?, 25 sordiata ? .

„ 27 sordiata <? , 7 sordiata $ , 1 prunaria $ .

„ 27 prunaria $ , 1 sordiata $ , 40 prunaria $ ,

These figures immediately sviggested that the banded var.

sordiata was a simple Mendelian dominant over the unbanded
])7'unaria type. The next year's work confirmed this conclusion

;

and it must be supposed that the single prunaria among the

ofispring of 03.6 and the single sordiata in 03.4 were dvie to

accident. The larvae, when they first hatch, are exceedingly

minute, and when the food is changed it is difficult to be certain

that no larva clings to the hands and gets transferred to the

wrong box.

An inspection of the moths fi'om 03.3 showed that about half

of them have the brown bands on the wings, with plain orange or

yellow centres, but that the other half, in addition to the banding,

have the orange centres speckled as in the typical pt^unaria.

Sometimes the speckling is very faint, so that it is hard to give

exact numbers of each type, but approximately among the

ofispring of 03.3 the numbers are 24 speckled and 23 plain.

In 03.6 all were speckled. This suggests that the speckled

character of prunaria is dominant over the plain of sordiata

at the same time that the banding of the latter dominates over

its absence in the foi-mer ; in this way a heterozygote can be

distinguished from a pure sordiata.

In 1904, 36 pairings were made, of which 24 yielded imagos

in 1905. Their results are given in Tables II.-VII.

Table II.

—

Prunaria $ X prunaria d .

No. of. Exp. prun. $. prun. ? . sord. $. sord. 5

.

04. 1 8

15

1

11

7

3

8

5

6

1

4

1

2

3

4

10

12

13

Total
1

45 26 1
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Table III.

—

Prunaria 5 X speckled sordiata J

No. of Exp. $ PAEENT. $ PARENT. Offspring.

04. 8 ^run. ? ex 03.4 X speck, sord. $ ex 03.6

jprun.

<?.

10

prim, speck.

$ . sord. $

.

11 5

speck.

sord. $

.

5

11 „ X 27 24 16 23

15 „ X 1 1 1

17 „ X „ ex 03.3 10 10 6 7

26 » X 25 30 23 23

Total 73 75 61 59

Table IV.— Speckled sordiata § x prionaria S

No. of Exp. $ PARENT. c? PARENT. Offspring.

1

04.19

27

? speck, sord. ex 03.3 X $ prun. ex 03.4

„ ex 03.6 X „ „

prtm.

<?.

2

1

prun. speck.

? . sord. $

.

1 4

2

speck.

sord. '^

.

4

Total 3 1 6 4

Table Y.—Speckled sordiata $ x J'

No. of Exp. ? PARENT. S PARENT. Offspring.

04.21

22

25

32

? ex 03.6 X $ ex 03.3

X

? ex 03.3 X

X

prun. prun. plain plain speck, speck.

(? . ? . sord. S • sord. ? . sord. $ . sord. 2 .

2 1 1

... 1 3 2 3

1 1

1 1

Total 2 2 4 3 4 2
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Table VI.—Plain sordiata X prunaria.

No. of Exp. $ PAHENT. (? PAEENT. Oppspeing.

04.20

34

28

I speck. sorcJ. $. speck, .wri^. ?
? pi. sord. ex 03.3 X S prim, ex 03.4

j
8 5

? prun. ex 03.4 X <? pi. sord. ex 03.3

Total 11 11

Table VII.—Speckled sordiata x plain sordiata.

No. of Exp. ? PARENT. S PAEENT. Offspring.

i

104.23

33

35

? spec, ex 03.3 X <? plain ex 03.3

„ X

„ ., X „

plain

sord. S

.

2

5

4

plain speck.

sord. 5 . .sord. ,$

.

•2 6

1

speck.

sord. ?

.

3

1

Total 11 2 7

i

4
1

From these tables I think it is sufficiently clear that the

banding of the sordiata is dominant over its absence in pruna7-ia,

but that the speckling of prunaria is at the same time dominant
over the plain orange of the pui-e sordiata, giving a heterozygote

which is both banded and speckled {PI. VIII. fig. 2). The plain

S07'diata, however, may have some specks along the wing-rays,

so that an exact determination of the numbers of " plain " and
" speckled " is not possible. The numbers of these two classes

in the tables ai-e therefoi-e appi-oximate.

The numbers are not sufficiently large to show whether the

different types occur in the proportions demanded by Mendel's

Law, with the exception of those in Table III. Here thei-e ai-e

148 prunai'ia to 110 sordiata, where eqviality is expected; but

the mortality is so great among the yoinig larvae, and also during

hibei-nation, that a veiy small differential moi'tality will account

for this.

The work was partly midertaken to find out whether there

was any tendency for a correlation of either of the types with one

or other of the sexes, but no evidence whatever of this has

appeared.

It is important to notice that no intemnediates occuired ; in

fact the darkest prunaria bred were from two pi-nnaria parents,

and the lightest sordiata from sordiata parents.
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It may be pointed out that this case is so like what is known
of some other instances of alternative inheritance in moths, e. g.

in Amjjhidasis hetularia and its var. douhledayaria, that it will

probably be found that these also are simple cases of Mendelian

inheritance.

II.

—

Abraxas grossulariata.

(Experiments by the Rev. G. H. Raynor.)

We now turn to the case of Abraxas grossulariata and its var.

lacticolor (Jiavofasciata). Mr. Raynor obtained, some years ago,

a rare variety of the female, in which the black markings are very

much reduced and assume a partially linear form. They are also

characterised by their indefiniteness of outline ; instead of the

sharp edge to the black marks which is characteristic of the type,

in var. lacticolor the black spots have an indefinite appearance,

which' makes them appear to have been put on with a nearly dry

brush. The only exception to this rule is the spot in the centre

of the fore wing, which is more conspicuous than in the type

(see PI. yill. figs. 4 & 5). The var. lacticolor may thei-efore be

regarded as resembling an albino, in which the black pigment is

reduced to a constant extent, but not quite absent. The yellow

bands do not differ from those of the type. It should be men-

tioned that the amount of black vai-ies very widely in the type,

but at its most extreme reduction the insect does not resemble

lacticolor, since the spots are small and definite. Among the

many thousand insects bred by Mr. Raynor, no intermediate

between lacticolor and the type has occurred.

When the original lacticolor $ was paired with a normal S , all

the offspring were normal. When, however, two of the progeny

of such matings were paired together, some of the female offspring

were lacticolor, but the var. did not occur among the males

(Table VIII.). A number of such families were reared which are

not included in the tables, since the numbers were at first not

recorded. It appeared, however, that the var. lacticolor is a

Mendelian recessive of quite a new type, since it was known only

in the female, and more exiict experiments were undertaken to

investigate it further.

In 1903, in addition to pairings of the type DR x DR (first

crosses paired together), lacticolor 2 s were paired with hetero-

zygous Ss (see Table IX.). The result of these matings was

that lacticolor appeared in both sexes, some of the d s and some

2 s being lacticolor, others of each sex normal. Some of the males

used as fathers in these experiments were first crosses, otheis

were heterozygous males of the second geneiation, which had

lacticolor sisters. One F, male (exp. xhv. '03), which had two

lacticolor grandparents, when paired with a lacticolor $ had only

nor-mal offspring, showing that in F^ pure dominant males occur,

in addition to heterozygotes, as is expected on the Mendelian

theory.

Proc. Zool. Sec—1906, Vol. I. No. IX. 9
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It was now shown that the recessive vai-iety hitherto known in

the female only could be transferred to the male l)y pairing a

heterozygous male with a recessive female. It remained to pair

male and female of the variety together, and to pair the recessive

male with the heterozygous female. Both these pairings were

effected in 1904 and repeated in 1905.

Lacticolor $ X J (Table XI.) have given exclusively lacticolor

oifspring, male and female ; the recessive character breeds true,

as was expected.

Lacticolor rj x heterozygous § (Table X.) have given all the

males normal, all the females lacticolor; a result which may have

important bea,i-ing on the theory of the determination of sex.

To sum up

—

DR 2 X DR c? gives DD d , DR J ,
DR 2 ,

RR $ .

R $ X DR d „ DR c? , RR J , DR 2 , RR 2 .

DR2 xRcJ
R2 xRj

DRc?
Rd R2.

Table YIII.—Hetei-ozygous 2 X heterozvgous S
(TypeDRxDR.)

No. of Exp. gross. $. gross. $

.

lact. S

.

laet. ? . Total.

03.xii. ... 25 14 9 48

03. xxi. ... 22 9 11 42

04. X. ... 13 1 15 29

L.D. 04. ii. ... 7 1 4 12

Total... 67 25 39 131

Table IX.

—

Lacticolor 2 X heterozygous S

.

(Type R 2 X DR c? .)

No. of Exp. gross. S- gross. $

.

lact. c?

.

: lact. ? . Total.

03. iv. ... 3 3

03. viii. ... 10 4 6 2 22

04. V. ... 18 6 11 36

Total... 28 10 20 3 61
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Table X.—Heterozy^-ous $ x lacticolor <S

(Type DET? X R d' .)

No. of Exp. ffross. S ffross. $ . h(ct. (?. lact. ? . Total.

0-4. xi. ... 16 8 24

04. xx.xvii. ... 3 1 4

04. ii. ... 10 2 12

Total... 29 11 40

Table XI.

—

Lacticolor $ x lacticolor J . (Type R $ x R c? .)

No. of Exp. fffOSS. S- ffross. 5 . lacf. (?. lact. $ . Total.

04. i. ... 4 1 5

05. ii. ... 2 5 7

04. viii. ... 5 7 12

Total...

1

11 ]3 24

It will be noticed that while the results given in the tables are

qualitatively in full agreement with Mendel's Law, jet the

numbers depart widely from Mendelian expectation. There is

always great mortality in rearing insects, especially in those

species which hibernate in the larval state, and the discrepancy
is probably accounted for by the greater strength and healthiness

of lacticolor, w^hicli we have frequently noted, and which has
doubtless caused a selective mortality in favour of the variety as

compared with the type.

The following tentative hypothesis is put forward to account
for the relations between the variety lacticolor and the sexes.

Castle * has suggested that the determinants for the two sexes

are segregated from one another in gametogenesis like Mendelian
characters, and that a male-bearing spermatozoon always meets a
female-bearing egg or vice versa, so that in respect of sex all

zygotes are heterozygous. He has further supposed that somatic
characters may occasionally be coupled with one oi' other sex-

determinant, so that of the gametes produced by a heterozygote
AB, the male-bearing may all carry one somatic character A,
while the female-bearing carry its allelomorph B.

* Castle, " Hereditj' of Sex," Bull. Mus. Zool. Harvard, xi. no. 4, 1903, pp. 189, 208.
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This hypothesis, with slight modification, leads to the I'esults

observed in the cross g7'ossula7nata x lacticolor. If we suppose

that among the eggs the male-bearing 'all carry grossulariata, the

female-bearing all lacticolor, while in the spermatozoa there is no

coupling, so that we have male- and female-bearing of both kinds,

we shall get the following results :

—

DR 2 gives eggs I) c^ , R $ .

DR d gives spermatozoa D d" , R d , D $ , R 2 .

Since in fertilization a male-beaiing gamete must always meet
a female-beai-ing, the possible combinations of egg and spermatozoa

ai^e as follows :

—

(«) Egg- D d" X sperm. D $ = zyg-ote DD J $ .

„^ I) d X „ R 2 = ";, DR d 2 .

„ R2 X „ 1)6 = „ DR2 J.
„ R 2 X „ R d = „ RR 2 J .

In the combination lacticolor 2 X heterozygous S we shall

similarly have eggs Re?, R 2 , spei-matozoa D d' , R c? , D 2 , R 2
giving combinations

—

(6) Egg R d X sperm. D 2 = zvgote DR c? 2 •

,', R c? X „ R 2 = \, RR d 2 •

„ R 2 X „ D d = „ DR 2 d

.

„ R2 X „ Rd = „ RR2 d.

In the mating heterozygous 2 X lacticolor 6 the eggs are

I) cj , R 2 J
tl^e spermatozoa R d" , R 2 ? ^l^e combinations

—

(c) Egg D d X sperm. R 2 = zygote DR d 2 •

„ R 2 X „ R d = „ RR 2 d

.

It is now ob-^'ious that if the sex bome l)y the egg is vuiifoi'mly

dominant over that carried by the spermatozoon, the results are

exactly in accordance with the obser^'ed phenomena. The sex

carried by the egg is that wi-itten first in the zygote colunnis, and
we get

—

In group (a) DD d , DR d , DR 2 ,
RR 2 •

{b) DR d ,
RR d ,

DR 2 ,
RR 2 •

(c) DRc? RR2.

It is possible to get the same result in other wa^'s. e. g. by
assuming couj)ling Ijetween the tw^o characters and the I'espective

sex-determinants in both eggs and spermatozoa and random
conjugation between them ; but in any case, if Castle's assumption
of coupling be taken for gi-anted, it is necessary to assume that
it is always the egg which determines the sex.

Note.—The sex-hypothesis here outlined seems at first sight to

be at variance wdth that i^ropounded by Wilson (Journ. Exp.
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Zool. vol. ii. p. 543)'*, and based on his work on chromosomes.
We may suppose, however, the two " idiochromosomes " (or
" heterotropic chromosomes ") in the female before reduction to
bear the male and female sex-determinants respectively, Avhile in
the male the female-bearing chromosome is reduced or absent.
Then in the female we shall have segregation of the sex-
determinants at the maturation-divisions, and we may suppose
that female-bearing eggs are fertilized by male-bearing sperma-
tozoa, giving females, the male-bearing egg being fertilized by
the spermatozoon which has no " heterotropic " chromosome.
This is in full accord with the hypothesis suggested by the
l)ehaviour of the var. lacticolor f.

EXPLANATION OF PLATE VIIL

Fig. 1. Angerona prunaria, $ -. p. 125.
2. Hetei-ozygote prunaria X sordiata, S : P. 128.
3. Pure var. sordiata, $ : p. 128.
4. Abraxas c/rossulariata, $ : p. 129.
5. Var. lacticolor, $ : p. 129.

2. Contributions to the Osteology of Birds.—Part VIII.J
The " Tracheophone " Passeres ; with Pemarks on
Families allied thereto. By W. P. Pyckaft, F.Z.S.,

A.L.S., &c.

[Received December 28, 1905.]

(Text-figures 49-52.)

i. Introductory Remarks.

In the following pages I have endeavoured to describe the main
features of the Osteology of the Tracheophone Passeres; and,
further, I have striven to embrace in these remarks such other
anatomical facts as may seem to bear trustworthy evidence as to the
systematic position of the group.
The " Tracheophoneaj " seem to form a natui-al group, allied on

the one hand to the Eurylfemida?, Ootingida?, and Philepittid^,
and on the other to the Tyrannidfe and Pittidse : details on this
point will be found later (p. 158).

This paper is by no means so complete as I could have wished,
inasmuch as many genera yet remain to be examined. The
position ascribed to some of these at the present day is open to
grave suspicion ; but these doubts cannot be set at rest until
skeletons and birds in spirit are sent home in place of skins.

* Ali50 ' Science,' xxii. 1905, p. 500.

t Since this paper was written, Wilson has suggested an explanation of his results
identical with that outlined here (.Journ. Exp. Zool. vol. iii., Feb. 1906).

X For Part VII. see P. Z. S. 1905, vol. ii. p. 30.
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ii. The Skull of tub Adult.

The skulls of the types which form the subject of this paper

present no striking peculiarities or extremes of specialisation

such as are met with among the Eury]a?micla?. Yet collectively

they conform to one general plan distinguishable from that of the

Tyrannidfe and the forms which appear to me to be allied thereto.

This plan, and the modifications thereof, I hope to be able to

describe in the near futui-e.

The skulls of the Ti'acheophone Passeres, and the forms herewith

associated, are to be distinguished from those of the Tyrannida?,

Pittidje, and PhilepittidjB mainly on account of the absence of an

ossified nasal septum ; but besides these there are other small

characters, or combinations of characters, too subtle for tabulation,

but which nevei'theless contribute towards the delimitation of the

several groups. Taken separately, however, the skulls of the types

herein described can readily be distinguished from those of the

Tyra uniform types. But, as will be shown in the sequel, the

ai-rangement I here propose does not rest on these characters

alone.

The following ai'e the characters which distinguish the families

which come within the scope of the present paper :

—

Pipridce.—With a nasal hinge ; inflated antorbital plates ; a free

lachi-ymal ; maxillo-palatine xiphoid ; vomer short and broad
;

postorbital process obsolete ;
pi-ocessus zygomaticus spine-like

and blunt ; interorbital septum perforated.

Formicariidce.—With anterior nares enclosed by a Ijony wall,

leaving a wide aperture at the proximal end of the nasal fossa

between the premaxillary and descending processes of the

nasal. Maxillo-palatines strap-sliaped, crossing the hinder

end of the olfactory fossa, and passing backwards beyond the

level of the median, descending plate of the palatine ; vomer
long and broad

;
postorbital process large, sometimes joining

the pi'ocessus squamosi ; intei'orbital septum perforate.

Bendrocolaptidie.—Interorbital septum imperforate ; nostrils occa-

sionally of Formicaroid type ;
jDostorbital process small

;

maxillo-palatines short and Ijroad, crossing the hinder end of

the olfactory fossa and terminating immediately in fiont

of the descending plate of the palatine ; vomer short.

Syncdlaxidm.—Nostiilsschizorhiiral ; interoi-bital septum perforate

;

maxillo-palatine of great length and slenderness and con-

tinued backwards to or beyond the level of the fx^ee end of

the median descending plate of the palatine.

Conojiojjhagidce.—Interoi'bital septum wanting
;
postoi-bital pro-

. cesses wanting; maxillo-palatines long, narrow, and anga-

lated, continued backwards to the level of the median
descending plate of the palatine.

Hylaci%d(x.—Interorbital septum j^erforate
;
postoi-bital processes

small, placed low down on side of skull ; maxillo-palatine

lonor and slender ; vomer short, long limbs.
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Pittidce.—Interorbital septum perforate; postorbital processes

small ; temporal fossa extending to the micl-dorsal line ; a

more or less well-marked nasal hinge ; maxillo-palatines in

the form of short thick spurs, crossing the middle of the

olfactory floor and far removed from the median descending-

keel of the palatine.

The Occijntal Region.

The plane of the occipital foramen slopes obliquely backwards

through an angle of about 45°, while the foramen itself is without

any marked su,praforaminal ridge, except "in the case of the Pittidse,

where it is faii-ly pronounced. Compared with that of the

Eurylpemidse the cerebral fossa will be found to project slightly

beyond (caudad of) the foramen, instead of sloping forwaixls as-

in that group, thereby indicating a larger brain-cavity. The
lambdoidal crest is not strongly marked, but the region enclosed

thereby is wide, except in the case of Pitta, where this ridge

is conspicuous and curves rapidly downwards to pass into the

lateral occipital wings, thus decreasing the width of the skull in

this region. The cerebellar dome is nowhere very prominent,

except in Pseudocolcqites, where it attains a development far

exceeding that which obtains in any other member of any of the

families now under discussion, inasmuch as it rises upwards far

above the level of the lambdoidal ridge and temporal fossse to

form a tumid swelling, bounded on either side by the cerebral

lobes, which stand out in the form of bullae separated from the

cerebellar prominence by deep depressions. The lateral occipital

wings bounding the tympanic cavity are turned somewhat for-

wards, and tend to approach one another in the middle line more

than in the Eurylsemidfe. This is especially noticeable in th&

Conopophagidse, Philepittida?, Piprid?e, and Dendrocolaptidfe.

The Crcmvicd Roof (text-fig. 49 a-d).—The cerebral dome is

wide, well rounded, and rises gently above the cerebellar dome.

Pitta and Hylactes are exceptions in this respect, the cerebral

dome rising much higher than in any other members of the

families under discussion. In Pitta this dome is constricted

laterally by wide though shallow temporal fossfe, but in Hylactes

this region of the skull is full and round, and the temporal fossa

confined to a shallow depression immediately above the squamosal

pi'ominence. In Synallaxis, Cinclodes, and Pseitdocolaj)tes, among
the Synallaxinae, and to a less extent in Xijyhocolajjtes among the

Dendrocolaptinfe, the cerebral dome is very markedly depressed,

though it is at the same time unusually broad from side to side.

The cranium of Pseudocolaptes is further noteworthy in that the

roof is marked by a relatively deep median groove, and two lateral

grooves marking what answei's, more or less accurately, to the

Sylvian fissure o"f the brain (text-fig. 50 g, p. 140). In the Ptero-

ptochidfe the form of the cerebral hemispheres is well defined^

but the lateral grooves of the " Sylvian fissure " are very faintly

indicated.
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The intevorbital region is narrow, except in Jlomorus and

Xiphocolaptes, Avliere it may almost be described as broad. In all

cases this region expands above and behind the antorbital plates

to form a protecting roof for the front of the orbit. Lachrymals,

even when present, contribute nothing toAvards the foi-mation of

this protection (see p. 138).

Text-fiff. 49.

'AZ.S.

Lateral aspect of the skulls of:—a. Fseudoculaptes hoisshieaiiti. b. Hylacles
megapodius. c. Batara cinereus. d. Dendrocolaptes picximnns.

«.H. = anterior naves, a.o.^. = antorbital process. (?.j>. = cerebellar prominence.
i.o.s. = interorbital septum, n.a. = anterior nares. pa. = palatal, p.o.p. =
posterior orbital process, pt. = pterygoid. p.::.s. = processus zygomaticus
squamosi.

The frontals pass insensibly forwards into the na.sals, except in
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Pijyra, where they are abruptly truncated to form, with the beak, a
nasal hinge. In this, as indeed in all other characters of the skull,

the Pipridfe agree Avith the Cotingida?, and should probably be in-

cluded therewith ; and the Ootingidne in turn agree in this point
with the Eurylpemida?. There is an incipient nasal hinge in the
Pittida?.

The Base of the Skull.

Basipterygoid processes are absent. The basitemporal plate,

except in Pittidje, is somewhat swollen, and does not extend forward
on to the parasphenoidal rostrum, but is bounded by a gently curved
or slightly pointed anterior border, the edge of which has fused
with the rostrum, leaving apertures for tlie Eustachian tube. In
Pitta this plate is slightly concave, pointed anteriorly, and has a

" free edge. Xiphorhynchus appears to be unique, in that from the
anteiior border of the basitemporal plate just ventrad of the
position usually occupied by the basipterygoid processes it exhibits
a pair of long needle-like splints of bone immediately under the
pterygoid and extending some distance beyond them, almost, in fact,

reaching the long spine-like spurs of the pajatines (transpalatines,
Parker). Only in Pseudosisura {Homorus) is there any vestige
of similar processes, and these take the form of minute prickles.

The occipitcd condyle is very small, spherical, looks downw^ards
and backwards, and lies within a deep precondylar fossa.

The Lateral As2Ject of the Cranium.

The tympanic cavity is. small and bounded above by the base
of a more or less well-developed p)rocessus articularis squaviosi,
behind by the latei-al occipital wing, and below by the external
free edge of the basitemporal plate, while in front it is shut in by
the quadrate. Of the usual apertures to be found within this
cavity the recessus tympamicus anterior is the largest.

The superior tympanic recess opens in the Conopophagida?,
Pipridfe, Dendrocolaptinae, and Synallaxinte by a moderately large
apei-ture between the otic and squamosal heads of the quadrate

;

while within the lower segment of this aperture there will be
found a cribriform plate leading into the recessus tympanicus
posterior. In the Pittidaj, Philepittidaj, Conopophagidse, and
Formicariinse these tw^o apertures are separated by a long bar.
The fenestral recess opens at the end of the bony column dividing
the anterior and postei-ior tympanic i-ecesses.

The periphery of the tympanic recess presents characters of
sulScient interest to deserve a brief survey.

In the Pittidae, Conopophagidse, Formicariidte, and Dendro-
colaptinfe the free edge of the lateral occipital wing rises upwards
and forwards to pass into a large depressed pjrocessus zygomaticus
squamosi, and is continued downwards, forwards, and upwards to
form^ a bony wall apposed to the shaft of the quadrate and
terminating at the free end of a more or less well-marked^rocess^(s
articularis squamosi. In the Synallaxinse and the Conopophagidte,
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however, this wing comes to a sudden stop Avhen it reaches the
summit of tlie curve, then turns abruptly downwards in the form
of a sharjj ridge, losing itself in the processus articularis sqaamosi
(text-fig. 49 b"^ p. 136).

The postorbital region is by no means uniform in character. In
the Pittidje alone wide but shallow temporal fo.ssfe meet to form a

narrow sagittal crest. In the Oonopophagidfe, the Formicariidse,

and Dendrocolaptidi^ (text-fig. 50 b-d, p. 140) temporal fossee are

sufficiently deep to form a fairly conspicuous squamosal pi'O-

minence, but they do not ineet as in the Pittidfe. In the

Philepittidfe these depressions are barely traceable.

The jiostorbital process is obsolete in the Acanthosittidse,

Pteroptochinje, and Philepittidpe, and in some of the small Dendio-
colaptinse (e. g., Xiphorhjjnch'us). In some Formicariime (e. g.,

ThamnopMliis^ and in some Synallaxina; (e. g., Sijnallaxis) this

process is continued downwards to fuse with the zygomatic

process of the squamosal, forming theieby a bony bar aci'oss the

temporal fossa.

The lacli/rymal is either altogether wanting or is vestigial. In
the Piprida? this bone is small, dumbbell-shaped, and pressed against

the outer border of the swollen antorbital plate as in the Cotingidfe.

It lacks an orbital process, lies entirely within the lachiymo-nasal

fossa, and is perforated by a pneumatic foramen. In the Ptero-

ptochinfe it has almost completely fused with the antorbital plate

and is signibidally curved. In the Philepittida? it is represented

only by a minute nodule of bone lying in the superior angle of

the lachrymo-nasal fossa and adherent to the antoi-bital j^late.

The Ethmoidal Begiov.—The interorbital septum is complete

only in the Dt!ndiocolaptin?e. The antorhital p>late does not

present any very striking changes of form. In the Pteroptochina?

the ventral border of this plate is deeply notched ; its outer border

convex and produced downwards at its infeiior angle into a small

spur resting on the quadi'ato-jugal bar : in the Philepittida^ it is

hamulate in shape. The head of the hammer is large, inflated,

projects downwards below the level of the quadrato-jugal bar into

which it fits by a groove, while the shaft of the hammer is

attached at right angles to the mesethmoid and so as to haA'e a

clear space above and below it. In the Pipridoa it resembles that

of the Cotingidse—as might be supposed. Oblong in shape, its

doi'sal border is sinuously curv^ed, leading into a space between
itself and the frontals, its inferior border is straight, but. the

line is broken by the downward extension of the infero-external

angle ; the outer free border is hollowed. In Pittidfe the dorsal,

external, and ventral borders are fairly deeply hollowed, so that

the plate has a bilobed appearance, and this shape is still more
pronounced in the Dendi'ocolaptinfe. In the Formicariina? this

plate is almost quadrangular in form, and has the infero-external

angle produced into a long pillar extending down the quadrato-

jugal bar: in the laiger forms (e. g., Batara) this column appears

to spring from the middle of the inferior border. In the
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Synallaxinfe and Xenicida? it forms a large quadrangular plate

slightly hollowed along its external bordei\

The floor of the olfactoiy chamber appears only in a few cases

to be partially ossified. Thus, in Xiphocolaiites cdhicollis for

example, and possibly in other species of this genus, the anterior

portion of the cliamber is partly closed in, when the skull is seen

from below, by the inward extension of the palatal processes of

the premaxilla.

The Premaxilla and JSfasal.

Excej)t in the Dendrocolaptidse and Formicariidse, the

premaxilla presents no really distinctive characters, being but a

small, pointed, triradiate bone. In the Dendrocolaptidfe,

however, it is often produced, as in XipJiorhynchus^ into a long,

decurved probe. In the species in question this portion of the

beak is of considerable length, subcircular, and rod-like. As
a consequence of this modification, the anterior nai^es have shifted

backwards so as to lie immediately in front of the lachrymo-nasal
fossa, and have become i-educed to small oval apertures.

The nasals in such genera as I have been enabled to examine
of the Furnariinfe, Synallaxinfe, and Philydorinfe, of Dr. Sharpe's

'Hand-list,' are of the schizorhinal type (text-fig. 50 g, p. 150).

And on this account, as well as on the evidence of the skeleton

generally, I suspect that it will be found advisable, on further

work, to merge all three in a single subfamily, and with these

will probably follow also the Sclerurinse, Margarornithinpe, and
GlyjDhoi-hynchinfe.

The Maxillo-Jugal Arch.

The maxilla, as usual, is completely fused with the premaxilla,

but its approximate size may be measured, generally, by the
antero-posterior extent of the maxiilo-palatine processes. These
differ somewhat markedly in the different groups here associated.

They will be found in what is probably their most primitive form
in the Pittidse, Conopophagida?, Formicariida?, and Dendrocolaptina?.
Herein the maxiilo-palatine process is triangular in form, the
apex of the triangle rising gently from a broad base which sweeps
round poster'iorly into the quadrato-jugal bar. The apex, it should
be mentioned, underlies the free end of the vomer. In the
Formicariidse the maxilla, at the point from which the palatine

process leaves, is pierced by pneumatic foramina.
In the Pipridfe these processes are strap-shaped, with a pedate

free end, and stand out almost at right angles to the long axis of

the maxilla. Into the base of this bone there opens a pneumatic
foramen conspicuous when the skull is seen from below. The
form and arrangement of these elements recall the maxillo-

palatines of the Cotingidge, indeed the differences between the two
are a negligible quantity.

In the Conopophagida3 and the Philepittida? these processes
are of considerable length and slenderness. They spring, in the
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Text-fig. 50.

^7/?.r^

ni^-P-

/o. z 5

_6/,.

Ventral aspects of the skulls of:—a. Htjlactes megapodius. h. Vliilepitta Jala.
c. Pseudocolaptes boissineatdi. d. Dendrocolaptes picumnus. e. Batara
cinerea. f. Xiphorht/nchus trochilirostris. g. Dorsal aspect of skull of

Pseudocolaptes (c).

rt.f.=concha vestibuli. h.p. = basipter3'goid process, c.p. = cerebellar prominence.
mx.p. = maxillo-palatine process, n. = nasal, u.pmx. = nasal process of pre-

maxilla. ^rt. = palatine. ^.)f. = pter.ygoid. ^.c.s. = processus zygomaticus
squamosi. q. = quadrate, no. — vomer.
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Philepittidte (text-fig. 50 b), from a moderately broad base and
slope obliquely backwards till they reach the vomer, when they

curve so that their free ends run parallel with the long axis of the

skull. In the Pteroptochinfe these processes appear to spring from
the inner extremity of the quadi'ato-jugal bar, that is to say they

are given off by the extreme postero-internal angle of the maxilla,

instead of springing from the middle of this bone as in the

Philepittidfe. They curve backw^ards and inwards till they reach

the vomer, when they turn sharply backwards and run parallel

therewith, terminating only when they touch the downward keel

of the palatine.

In the Synallaxinas and Acanthosittidfe these processes are of

great length and slenderness, curved towards the middle line,

slightly wider at their free ends, and extending backwards so as

to meet the median descending keel of the palatines. In Pseudo-

colcqjtes (text-fig. 50 c) the palatine processes of the maxilla may
be taken to represent a halfway stage between those of the

Dendrocolaptinge on the one hand, and the specialised form which

they present in the Synallaxinse as a rule. Arising from a broad

base they take the form of a pair of tongue-shaped laminae, under-

lying the middle of the vomer and presenting a convex border

forwards, and a deeply concave border directed towards the
palatines, with the median and downward keel of wdiich they

come in contact.

The quadrato-jugal bar aflibrds no matter for comment.

The Vomer, Pterygoid, and Pcdatine.

The vomer (text-fig. 50 a-f) appears to have preserved its

simplest form in the Formicariidse. Here, as in ThcmmopMlus
and Batara (text-fig. 50 e), it is wide and truncated anteriorly,

has a long and broad body, and terminates in two moderatel}'"

long limbs, which will probably be found, in the nestling skull, to

extend backwards to meet the pterygoid.

In the Pittidfe the vomer is of considerable size. Deeply
notched anteriorly, it extends backwards for a considerable

distance, a moderately long body giving place eventually to a pair

of long limbs. Though relatively narrower, the vomer of the
Pipridse is of the same shape. In the Conopophagidfe it is

relatively shorter and produced anteriorly into a pair of long'^

" horns," due to the fusion and ossification of the concha vestibuli

(text-fig. 50 a). In the Pteioptochinas these adjuncts to the
vomer are of great size and terminate in semiossified cartilage.

But the body of the vomer is here greatly sliox'tened, so much so

that the breadth is greater than the length, and from this abbre-

viated base two long limbs run back to fuse with the dorsal

lamina of the palatines : though it is evident, from the great

length of the hemipterygoid element, that in young skulls this

vomer and the pterygoid will be found in actual contact. In the
Philepittidse (text-fig. 50 b), the vomer, though of considerable

length, is extremely reduced laterally, a small feeble body being
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continueil backwards by a pair of slender, abiiost filifoi-in limbs.

In the Dendrocolaptinte (text-fig. 50 d, i^. 140) and 8ynallaxinie

it is much reduced, the body being shOi't and broad, and the limbs

only moderately long. Anterioi'ly, as in the Conopophagida^, it

suppoits ossifications of the tux-binal cartilage. In some of the

8vnallaxinfe, e. g. Pseudocolaptes, these ossifications take the form
of a small pair of triangular plates set vertically.

The pterygoid has a straight and more or less cylindrical shaft,

and extends far forward on to the parasphenoidal rostrum ; and
as a conseqvience of this forward position the basipterygoid

pi'ocesses have disappeared, and the facets for articulation there-

with have completely disappeared from this rod.

As might be expected, there are some few exceptions to the

general rule among these groups as to the form of the shaft.

Thus in Pseudocolaptes the inner aspect of this rod has develojijed

a bi'oad phalange increasing in breadth from the proximal third

forwards to the palatine, while in Acanthidositta it is strongly

bowed forwai-ds. But the pneumatic apeiture which occurs near

the articulation for the rpiadratein the Eurylfemidje appears to be

wanting altogether in the types now under consideration except

in the Piprida?. The chief point of interest wdiich attaches to

this bone here concerns the form and i-elations of its distal

extremity. In the Piprida?, as in the smaller Cotingida?, this

shaft terminates in a long, hastate plate closely applied to the

parasphenoidal rostrum, and fused along its inferior border with

the palatine. The Ptei'optochidje at first sight appear also to

agree in this matter, but a more careful examination shows that

the expanded, hastate portion (hemipterygoid) is cut oflf by an
almost vertical section from the shaft, and appears as though it

were but an upgrowth of the dorsal edge of the palatine.

Hylactes differs from the rest of the Conopophagidfe in this only,

that the sutui'e between the main shaft and the heniiptei-ygoid

is more oblique.

In the Pittida3 the shaft extends fin"ther forward, and terminates

some distance in front of and above the end of the palatine, in a

roughly quadrangular plate, deeply notched in front. With this

plate the hemiptei-ygoid forms what may almost be described

as a dove-tailed joint fitting into the notch just described, and
running backwards below the expanded end of the pterygoid

shaft as far as the end of the palatine with which it is fused.

In the Philepittida? there is no hemipterygoid, the shaft being

continued forwards from the point where it meets the palatines

in the form of a long and delicate sword-shaped blade, curving

slightly upwards. The free end of this blade reaches the vomer,

which, however, is fused with the palatine.

The Formicariinfe. Dendrocolaptina?, and Synallaxina? agree

exactly with the Pipridse and the smaller Cotingidte. The
Acanthosittinas, however, are quite peculiar in this matter, but

nearly resemble the true Passeres. The shaft, which is sigmoidally

curved, ends in a small pedate plate closely applied to the
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parasphenoidal rostrum and passes over, and beyond, the hinder
ends of the palatine for some considerable distance, so that what
appears to be the hemipterygoid lies immediately under the pedate
expansion of the main shaft of the pterygoid.
The differences which obtain among these groups in the

matter of the palato-pterygoid articulation are of sufficient
niterest to demand some further notice. I have shown that the
Piprifh-e, Pteroptochina?, Formicariina?, Dendrocolaptinfe, and
bynallaxma? all agree in common with the smaller Cotinc^idfe
while the Philepittida? markedly differ therefrom. *

'

Now among the Cotingid^e this palato-pterygoid articulation
appears under three forms. In what is doubtless the most
primitive the shaft of the pterygoid is continued forwards
precisely as in the Philepittida? (p. 142) ; and this is well seen in
Uumnorhynchus for example, and, in a slightly more specialised
form, m Calyptomena among the Euryla?mida?. In Cotingids, such
as Aulm or Lathria, we have apparently the intermediate stage
between that seen in FMUpiUa and Chasmorhynchits on the one
hand and that of the smaller Cotingids, &nch. s,^ Hadrostomus, and
the Formicariinfe—and the types associated therewith in this
connection—on the other. In this intermediate stage the ptery-
goid impinges against the parasphenoidal rostrum, and is then
continued forward in the form of a pedate plate, articulating with
what IS evidently a large hemipterygoid fused with the palatine
by means of a smuous joint. In the smaller Cotingids, and in
types such as Tkamii ophihts a.nd Pteroptochus, this joint has become
obliterated by anchylosis. '

_

I cannot recall a similar fusion between pterygoid and palatinem any of the higher Passerines, but it occurs with some frequency
among the Coraciiform birds, as, for example, in the Capitonida;
and ±>ucconid8e.

The palatine has a scroll-shaped body turned with its concavity
msvards, and, fusing with the hemipterygoid, forms an articular
surface whereby it is enabled to glide backwards and forwards
along the parasphenoidal rostrum. The ventral free edge of the
scroll forms, with that of the opposite palatine, a deep channel
^long the roof of the palate immediately behind the vomer
From the outer convex surface of this scroll there is given off
near its anterior border, a narrow horizontal lamina, which sends
a short spur backwards to form the transpalatine process (W K
Parker) and a long, slender rod forwards to fuse with the palatine
process of the premaxilla. Except in the Pittida?, the maxillo-
palatme processes lie so far back that their free ends touch or
almost touch, the antero-inferior angle of this palatine scroll • but
in the group in question these processes have shifted forwards so
that their free ends are far removed from any relation with this
portion of the palatine. The transpalatine spur is especially lono-m Xtphorhynchus (text-fig. 50,/, p. 140), and this is apparently
correlated with the remarkable form of the beak.

The Quadrate.—As in the Eurylajmida?, though' not in so marked
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a manner, the quadiute develops a columnar buttress of bone
laterad of the outer condyle, for the articulation of the quadrato-

jugal bar ; and this column, in the Conopophagida?, rises upwai'ds

parallel with the shaft of the quadrate and for half its heiglit.

The outside of this column is gently hollowed to form an ai'ticulai'

surface for the quadrato-jugal bar, the extreme proximal end of

which rises gently upwards to slide along the glenoid surface

prepared for it. When the quadrate is seen from in front, the

outer condyle, for the articulation of the mandible, has the

appeaiance of being borne on a separate pedicle standing out

obliquely and at some distance from the inner condyle, and this

is especially marked in the Synallaxine forms. Seen from its

articular surface, the inner condyle will be found to be subcircular

in shape and separated by a deep gorge from the outer condyle,

which is oblong, sigmoidally curved, and has its long axis almost at

light angles to the long axis of the skull. These features, it may
be remembered, obtain also in the Euryla-mida? and Cotingidfe.

The Jlandible.

The mandible does not present any very striking characters, or

points of value for systematic pui-poses.

It is truncated posteriorly and has only a very short internal

angular process, except in the Conopophagida^, where it is of

moderate length. The lateral vacuity is always very small, and
may be altogether wanting, as in the Pittidpe, Piprida^, Philepittida^,

and some Dendrocolnptin^e. The symphysis is nowhere extensive

except in the case of long-billed forms, such as Xij^horhynchus for

example, wherein the rami rapidly approach one another to form

a long, slender, curved rod flattened along its superior surface.

iii. The Vertebral Columx.

The presynsacral vertebrae ai'e all hetei'ocoelous and free.

In their general chai-actei'S the cervical ^-ertebi'te agi-ee very

closely with those of the Eurylfemidfe, which I have already

described.

The odontoid ligament of the atlas is ossified in all the gi^oups

here dealt with. Hypapophyses are well developed only in some
Formicariinje (e.g. Batara), the Dendrocolaptina-, and )Synallaxina^.

As in the Euryla^mida?, the typical number of cervicals is twelve

;

following these are three cei-vico-thoracic vertebrae, i. e. those

bearing free ribs which do not articvilate with the sternum. The
hindmost pair bear uncinate processes but have no sternal

segment. In some, e. g. Syncdlaxis, there are only two paii's of

cervico-thoracic vertebi'te, the hindmost pair just refei'red to in

such cases articulate with the sternum. But this point is of ^no

systematic value, though of interest morphologically.

The thoracic vertebrae are six in number and have '^well

developed quadrangular neural spines, which may, as in Piprida?
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form a series of separate upstandizig plates, or may, on the other

hand, interlock one with another by means of a bifurcating process

from the anterior and posterior angles of the doi'sal border. In a

skeleton of Siptornis sp. inc. three of these vertebrte (1-3) have

become anchylosed, but whether this is an individu.al peculiarity

or is a feature peculiar to the genus I am at present unable to say.

The last thoracic, in all the species of the groups here dealt with,

has fused with the synsacrum, and in the Dendrocolaptinje two

thoracics appear to be generally fused therewith, each of which

bears long ribs (see p. 146). Hypapophyses in the Pittidse are

wanting ; in no case is there more than two of these processes.

In the Hylactinte and Dendrocolaptinfe they are fairly well

developed, but never so long as those of the two cervico-thoracic

vertebrae immediately preceding. In the Pipridse and Philepittidte

they are degenerate. Philepitta, by the way, is remarkable for

the small size of the centra.

Twelve vertebrje enter into the composition of the synsacrum,

but the series from which these are drawn is not always the same,

as may be seen by the following tables:

—

Gonopophagida?,

Fitta. Pipi-idas. e, g-,, Hylactes. Philepittidse.

Thoracic 1111
Lumbar 2 2 '2 .3

Lumbo-sacral ... 3 3 3 3

Sacral 2 [caudal. 2 2 2

Caudal 44-7 free 3 + 8 3 + 8 3+ 8

12 11 11 12

Total 19. Totall9. Total 19, Total 20,

Formicariinte. Deiidrocolaptiiias. HynallaxiiiiB.

Thoracic 1 2 1

Lumbar 3 2 3

Lumbo-sacral ... 2 2 2

Sacral 2 2 2

Caudal 4+ 8 4+ 7 4+ 8

12 12 12

Total 20. Total 19. Total 20.

The analyses here given ai'e undoubtedly worth publishing, if

only as a basis for further work ; but before they can be of

any great value a comparison of a much larger series of skeletons

than I have been able to make is necessary. The ventri-lateral

processes of the second lumbar are in all cases well developed,

but those of the sacrals are more feeble, so that some difficulty is

experienced in distinguishing, superj&cially, between sacral and
postsacral vertebrfe. The dorsi-lateral processes of the saoral

and postsacrals are long, keeping the innominates wide apart,

Piioc. ZooL. Soc— 1906, YoL. I. No. X. 10
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Avhile by the ossification of the tendinous tissue overlying them a

bony roof to the pelvis is formed, which is most complete in Pitta

(see p. 151).

In Pitta the fourth postsacral forms a pai-t of the synmcrum,

although it really lies well behind the embiace of the irniominate
;

on the other hand, in Xiphocolapies, for example, the fifth free

caudal lies within this embrace, yet remains free.

Well-marked intercentra, as might be expected, occur in the

Dendrocolaptime—5 to 7 vertebr.-e ; they are smaller in the Synal-

laxinfe and Formicaiiin?e, and vestigial or wanting in the Pipridse

and Philepittida?.

The venti-al aspect of the synsacrum is marked in a way which

deserves some notice, inasmuch as it may be either deeply

grooved or pitted, after a fashion apparently not met with outside

the groups in which these peculiaiities occur.

Thus in the Pipridse the ventral aspect of the synsacrum is

marked by deep grooves extending on either side of the middle

line from the level of the first lumbar to the sacral vertebra?

;

while in Pipra there will be found a double row of deep oblong

pits, one along either side of the middle line, from the last

thoracic vertebra (the synsacral) to the first sacx^al. Among the

Synallaxinre, Siptornis agrees with Chiroxiphia, while Synallaxis

agrees with Pipra. The Hylactina^ have a grooved synsacrum.

These pittings appear, indeed, to occur only in the Pipridfe,

Synallaxinse, and Acanthidosittidae, and may extend, as in Pipra,

along the whole length of this complex as far as the first sacral,

or may occur only fiom the last lumbar to the fiist sacial, as in

Cinclodes.

iv. The Ribs.

In the Pipridse, Pittida', Philepittida', Conopophagida^ and

Formicariina^ h)ng styliform I'ibs are borne by the cervical

vertebra", from the r)th to the 9th inclusive; from the 10th-12th

the style is vestigial and a narrow pleuiapophysial lamella alone

is left. The Dendrocolaptina? differ in having the styliform

portion of the rib much shorter than in the types just referred to.

Among the Synallaxinte it would seem that two types of ribs

obtain, one represented by a band-like pleurapophysial lamella,

and one in which this is very broad, and may further have a short

style as in Xiphorhynchus.

There are three cervico-thoracic ribs, the 1st greatly reduced
;

the 3rd bears an uncinate process but no sternal segment.

There are six thoracic ribs, of which five generally articulate

with the sternum. In some of the Synallaxinse and Dendi-o-

colaptinse there is a tendency for the 5th rib to lose its connection

with the sternal border. The 6th rib, almost invariabl}'^ articulates

with the sternal segment of the .5th, being attached by ligament

to a more or less well-defined facet.

The uncinates are generally moderately long and slender, only

in Pitta are they conspicuously bioad.
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V. Sternum and >Shoulder-Girdle.

The sternum of the Tracheophone Passeres throws an interesting

light on the evolution of the typical Passerine sternum, in wliich

the corpus sterni is quadrangular in shape, with a pair of notches

in its posterior border, long anterior lateral processes, and a

forked spina externa, the spina interna being wanting.

In the Conopophagidse the sternal plate, however, differs con-

spicuously from that of all other Passeres, in that there are

four posterior notclies. Yarying in the depth of the notches and
other small points in the different genera, these peculiar sterna,,

together with the sternum of Pitta, have hitherto been regarded as

modifications independently acquired—those who held this view

not regarding the genera which I have grouped together as

closely allied forms. Thus, Forbes, for example, in his paper on

the genus Conopophaga (2), wrote, " As regards the possession of

a four-notched sternum b}'' these birds and the Pteroptochina^, I

am not inclined to consider it in any way a primitive character',

but rather as an instance of a simple modification having been

independently acquired in diiferent groups of birds." Nevertheless,

I venture to think that the brigading of these types with four

notches to the sternum is justified, not on this character alone, of

course, but because of the numerous characters which all share

in common.
It is to be noted that among the Ooraciiform birds, from which

the Passeres are probably derived, a four-notched sternum is the

rule. Hence the sternum of the Conopophagidse may be a
survival of this older order of things ; on the other hand, it may
be that this family has developed this character anew.

I incline to the opinion that the number of these notches is to

be regarded as a primitive character', and that while in Hylactes, for

example, the notches have tended to deepen (text-fig. 51 a, p. 148),

so as to acquire a superficial likeness to those of the Bucconidae,

in Conopophaga they are on their way to reduction to the normal
Passerine number, by the closing of the inner pair, which are

now represented apparently by fenestras only (text-fig. 51 b).

Such a method of reduction is common in the Accipitres, for

example. In the Menuridje the posterior border of the sternum
is entire ; in the Pittidee but a single pair ai-e left, which,

however, are quite unlike the notches in typical Passerine sterna

and recall those of the Turnicidfe (text-fig. 51 d)! This form
of sternal plate seems to be, however, nothing more than an
exaggeration of that met with in Cinclodes, for example, as may
be seen by comparing text- fig. 51 c. It would seem, indeed,

that the Eurylaemid and Formicariid Passeres represent a state of

flux in this matter, as well as in the form of the spina externa,

which varies in difterent genera of the same family, as in the
Eurylsemidee and Cotingidse. In the higher Passeres the bifurcate

spina externa and single pair of notches to the posterior border

of the sternum are universal.

10*
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Wliile in Conopophaga the meclian pair of sternal notches

appear to be closing, in Hylactes they seem to have reached

nearly the maximum development. To find a sunilar sternum

we have to search among the Coraciiformes, that of the Bucconidss

furnishing the nearest approach. But, whereas in the Bucconidse

the postei'^ior-lateral and intermediate processes appear as though

^iven off from a common base—the margin of the deep scar for

the ori<^in of tlie sterno-coracoides,—in Hylactes the intermediate

pi'ocess^appears as though it had been cut out by stencilling from

the sternal ]ilate itself, of which the posterior lateral process

i-'r

,.i p..

Form of the posterior border of the sternum and the relations of the articulations

of the bones of the Shoulder-Girdle at the foramen triosseum.

a. Hylactes. b. Conojiophaga. c. Cinclodes. d. Filta. e. Hylactes.

ocr.=acrocoracoid. a.Z.jo.=anterior lateral process. c.=carina. cL= clavicle,

cor.= coracoid. p.Lj).= posterior lateral process. j5.i.=processus intermedins.

s.e.= spina externa. «c.= scapula.

forms the outer border. The two notches are subequal in

length, and do not extend beyond the middle of the sternal plate.

Again, in the Bucconid sternum the sternal plate tapeis rapidly

to a point, meeting at the hinder end of the carina, while in

Hylactes, though much incised, the hinder end of the sternal

plate, though narrow, is at least nearly as wide as the base of the

c'oracoid.
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The autei'ior hiteral process in llylactes is of enormous length,

projecting far beyond the level of the end of the spina extern i. :

aloiig its free outer border are placed the articular surfaces for

the ribs. The spina externa is moderately long and slightly

pointed. The carina sterna is small.

The sterna of all the remaining genera here discussed are of

the typical Passerine type, and present but few structural

variations : these, however, I will briefly indicate.

Except in the case of the Philepittidte, all these sterna agree

in having a forked spina externa—in Philepitta it is unforked
and small,—a moderately long anterior-lateral process to which
alone the sternal ribs articulate, and but a single notch along

the posterior free boi-der, the processus intermedius being

wanting. In the climbing forms of the Formicariidas and Den-
di-ocolaptidfe the sternal plate is long and narrow, and the keel

shallow. In the Philepittidte and Pipridas the spina externa is

pierced on its dorsal aspect by a lai-ge pneumatic foramen, and
there is a second aperture in the sternum, immediately behind
the first. In some of the Synallaxinas the sternal foramen is

found, but the more anterior aperture is wanting.
The coracoid grooves do not meet in the middle line, and have

prominent, sinuously curved, dorsal lips : the ventral lips are

thin and continued inwards on to the spina externa. These
grooves attain their maximum development in the Conopophagidse.

The coracoid shaft is long and slender, but is apparently never
longer than the corpus sterjii. The procoracoid pi-ocess is never
large, and takes the form of a short, oblong, downwai-dly directed

plate; thus, though smaller than in the Ear3dsemidEe, it is larger

than in the higher Passeres. In the Hylactinse it extends upwards
to fuse with the inturned head of the acrocoracoid. The width of

the shaft at its base is increased by a short and nai-row flange of

bone along the outer border, but this never extends further forward
than the level of a line passing in front of the free end of the

spina externa.

The scapula, except in its relation to the foramen triosseum,

which will be discussed presently, presents no feattu-es of sufiicient

interest to demand special notice.

The ficrcida is of the typical U-shape, but varies as regards

the development of the hypocleideum and the form of its free

ends. The hypocleideum in Hylactes and in the Pipridse is vesti-

gial. In the Pittidfe it is linguiform and rises abruptly from its

base : in the Philepittidse it is almost quadrangular. It is

largest among the Dendrocolaptine, 8ynallaxine, and Formi-
cariine types, where it inclines to a cordiform shape.

The natui-e of the articulations between the coracoid, scapida,

and fui'cula, where they meet to form the foramen triosseimi, are

interesting. They are of two kinds, one of which is peculiar

to the Hylactinas (text-fig. 51 e), while the other obtains more
or less exactly among all the other groups.

In ffylactes—Conoipo'ph.a.gidss,—as I have already mentioned.
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the jiroforacoid turns downwards to fuse with the inturned portion

of the aerocoracoid, tlius entirely suriounding tlie foramen in

question. To the outer side of this jiroeoracoid band tht^

expanded free end of the furcula is attaclied, tlie dorsal border of

this exi)ansion fitting into a trianj^ular notch in the free edge

of the acromion process of the scapula : this acromion process,

by the way, being set on in advance of the procoracoid band,

serves to further increase the length of the roof of the foramen

triosseum befoi-e refeii-ed to.

In the PittidiB the procoracoid process is wanting : the roofing

of the triosseal foramen is consequently furnished entirely by the

acromial process of the scapula, while its inner wall is formed

l)y the expanded foot of the furcula. This rests against the

acrocoracoid and altogether in front of the acromial process,

which, however, it touches by its posterior dorsal angle, and then

completes the triosseal foramen.

Jn the PhilepittidiB the procoracoid is moderately well developed

and tui'ns abruptly downwards, so as nearly to meet the acro-

coracoid, the gap being tilled by a ligament. The aciomion of

the scapula crosses the coracoid, so that it lies immediately over

the anterior boi'der of the procoracoid. The upper end of the

expanded foot of the furcula is attached, partly to the acrocoracoid,

and partly to procoracoid and acromion of the scapula, forming

an extensive attachment with its anterior face.

Tn the Piprida? the procoracoid lies immediately behind the

acromial of the scapula and the expanded foot of the furcula ;

attached in front to the aci'ocoracoid, and behind to the scapula, it

closes in the triosseal foramen, the actual roof of which is formed

entirely by the scapula, the procoi'acoid forming a sort of pent-

house continuation of the roof candad of the scapula. This

arrangement agi'ees with Avhat obtains in the Eurylsemida^ the

remaining groups here dealt with, and the higher Passeres.

vi. The Pelvic Girdle.

The pelvic gii-dle differs considerably among the families here

iinder consideration, the more primitive types showing a rather

close resemblance to the Euryhvmidte in this matter.

In Fhilepitta this resemblance is fairly close, especially in so

far as the post-acetabular region of the innominate is concerned.

In front this element takes the form of a concave, conical blade,

which does not rise to the level of the neural spines of the

synsacrum, and is set oif therefrom by the transverse processes of

the enclosed vertebrte ; behind the acetabulum the innominate
expands to form a broad dorsal plane, which terminates caudad
in a point opposite the transverse process of the third caudal

vertebra. There is no pectineal process. The ischium is con-

tinued backwards and downwards in the form of a narrow curved

blade, terminating in a truncated point bent shai'ply upon the

main body of the blade, thus ser\-ing to create a wide isehio-
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pubic fissure, closed posteiiorl}^ by the anchylosis of the ischium
with the pubis ; this last is produced caudad into a moderately
long, inwai-dly curved rod.

In Pitta the pre-acetabular ilium is l)roader than in Phihjyitta,

and rounded in front as in the Eurylaemidae : while the post-

acetabular ilium after expanding to form a broad dorsal plane,

terminates in a long tongue-shaped plate enclosing a deep notch
between itself and the transverse processes of the free caudals :

from the lower surface of this tongue there descends a broad plate

to fuse with the ischium and enclose the ischiadic foramen.
Anteriorly, it should be remarked, the innominate encloses a

deep trough bounded in the middle line by the synsacral crest,

and floored by the transverse processes of the vertebrse. The
ischium resembles that of Philejnttrx. An unusually broad plate

of bone divides the obturator foramen from the ischio-pubic;

fissure, which is thereby greatly reduced, and is further closed

posteriorly by the fusion of the ischium with the pubis, which
terminates abruptly just caudad of the ischium.

In the Pipridfe the pelvic girdle also bears a strong resemblance
to that of the Eurylsemidse.. The fovea iliaca anterior is well de-

fined, and there is also a deep ti'ough between the synsacral crest

and the pre-acetabular ilium. As in Pitta, the post-acetabular
ilium is continued backwards for some distance, but so as to form,
not a tongue-shaped plate so much as a spine, between which and
the transverse processes of the caudal vertebrae there is a deep
notch. The obtui-ator foramen is separated from the ischio-pubic

fissure by a narrow bar of bone, but the fissure is not closed

posteriorly by the fusion of the ischium with the pubis.

In the Conopophagida^ we meet with a pelvis of a somewhat
more specialised type. The pre-acetabular ilia meet one
another in the middle line above the synsacral crest, and the
fovea iliaca anterior is unusually sharply defined, its superior
border sweeping round in the form of a sharp ridge to form the
anterior border of the dorsal plane, terminating above, but mesiad
of, the anti-trochanter. By this meeting of the innominates, the
troughs, to which reference has been made, are here converted
into canales ilio-lumhales. The post-acetabular ilium forms a
moderately wide dorsal plane which is continued backwards and
tei-minates in what may be described as a recurved spine, from
the lower surface of which descends a broad bony sheet to fuse

with the ischium and enclose the ischiadic foramen. The ischium
may be described as a band-shaped plate of bone, having its

hinder end twisted outwardly to a quite unusual extent and
ciarrying the pubis with it. The obturator foramen is shut in

by a bony bar, and the ischio-pubic fissure, which is very
wide, is closed by the descending process of the ischium, which is

met by a corresponding pedicle from the pubis. The pubis itself

terminates in a spine just caudad of the ischium.

The Formica riinfe, Dendrocolaptinfe, and Synallaxinse are not
sufiiciently well represented in the collections at my disposal to
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enable me to say iiiucb concerning the form of tlie I'elvis in the.se

somewhat heterogeneous groups, but those geneiu which I have ,so

far examined in tliis connection show considerable specialisation in

adaption to climbing habits. In the smaller Synallaxine species

the pelvis resembles that of the Philepittida?, having the i.schia

widely expanded posteriorly and prodviced into a. long rod-like

foot bent sharply on its long axis, but the pre-acetabular ilium is

relatively shorter. In tSiptornis the pre-acetabular ilia ai'c

widely separated, being divided by a deep trough on either side

of the synsacral crest ; but in Synallaxis and Ilomorus, by the

shortening of tlie transverse process of the supporting vertebra?,

the innominate bones almost touch one another above the synsacral

crest. In Pseudocolaptes the pi-e-acetabular ilia ai-e subconical in

shape and rise to the level of the synsacral crest, but are separated

therefrom by a narrow space. The foi'm of the ischium agrees

very closely with that which obtains among the more specialised

Dendi'ocolaptines : since it turns downwards instead of running

backwards beyond the level of the post-acetabulai- ilium : by this

means the depth of the hinder region of the pelvis is greatly

increased. In Xiphorhynchas and Deadrocolaptes this deepening

is especially noticeable ; furthermore, this is associated with a

tendency to close up the obturator fissui-e by the ossification of

the tendinous fascia stretched between the inferior' border of the

ischium a,nd the pubis. In Xipliorhynchus this newly ossified

matter hangs down from the ischium in the form of a delicate

curtain of bone and is continued forwards and downwards to form

a, bi-oad bony plate enclosing the obturatoi' foramen.

The pehis of Batara, one of the Formicariida', presents some
extremely interesting features. In many respects resen)V)ling the

pelvis of Dendrocolajytes, it diflers therefrom in having the dorsal

1)oi-der of the ja-e-acetabular ilium strongly arched, and this curve

is followed by the synsaci-al ciest which lies between. The ischium,

in its general shape and chai-acters, also closely resembles that of

J)endrocolaj)tes. but it ditfers therefi'om mainly in that it fuses

completely with the pu))is. which is unusually broad and also very

short.

In all these pelves the fovea lumhalis is extremely small, and the

fovea ischiadica and pudendalis are confluent.

vii. TiiK Pkctoual Limb.

Thepectoi'al limb in the groups here described presents a some-
what remarkable uniformity even in structural details : so much
so that it would be difficult, on the e^ddence of the wing alone, to

determine to which of these families the skeleton belonged.

With but few exceptions the forearm is the longest segment of

the wing, but then is ne\"er markedly longer; the arm and manus
sire subequal. There is no coraco-humeral groove, and the
characteristic pit foi' the hraehialis anticas is situated below and
pi'oxiniad of ilic \dnar coinlvlc.
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In Philepitta the tnhercnlam onedkis, whicli f'oi-nis a kind of

penthouse I'oof over the pneumatic foramen, is perfoi-ated by a

small hole ; and the deltoid crest is short and but feebly developed.

The arm and forearm ai-e pneumatic.

The intermetacarpal plate is moderately well developed, and

fuses along its hinder border with the metacarpal III., which is

sleiider and bowed.

In the Pittidse only the humerus is pneumatic. The deltoid

crest is obsolete, but the crista inferior is well developed and

i-ougiily triangular in shape. As in Philejnita, there is no coraco-

humeral gi-oove, but the ectepicondylar process is better developed

tha,n in Philepitta.

In the Pipridse the humerus only is pneumatic, the deltoid

crest is short and feeble, and the coiuco-humeral gi-oove is wanting.

At the base of metacarpal I. is a deep notch continued outwards

along the preaxial border of metacarpal II. in the form of a channel

for the tendon.

jSTone of the bones in the wing of the Pteroptochinse is pneu-

matic ; the deltoid crest of the humerus is obsolete and confined

to the extreme proximal end of the shaft, and the ectepicondylar

pi-ocess is wanting ; the intermetacarpal plate is well developed,

and the pi'eaxial border of metacarpal II. is marked by a small,

laterally comjDressed, mound-shaped boss of bone.

As in Pteroptochus, so in Hylactes the wing is non-pneumatic,

and the deltoid crest of the humerus is feebly developed, while the

radial and ulnar condyles are set close together.

Metacarpals II. and III, are unusually broad and set close

together, reducing the space between to a mere slit.

Of the subfamilies Formicariinse, Dendrocolaptina^, and Synal-

laxinse, I can say nothing that would be of use. The wing

here presents a great general similarity, and it is impossible to

say, at present—owing to the lack of skeletons,—whether the

slight diffei-ences which can be made out are due to individual

vai'iation, or whether they obtain throughout whole genera.

viii. The Pelvic Limb.

The pelvic limb in some respects resembles that of the Eury-
la?mid0e. Although the diflerent groups herein described do not,

in this matter, differ very widely one from another, yet this limb
presents a greatei- I'ange of variation than is found in the case of

the wing.

In the Pipridse only is the femur pneumatic, in this matter
agreeing with the Cotingidse ; the fibular crest is short, and the

fibula continued far down the leg in the form of a delicate style
;

tlie cnemial crests are modei'ately well developed. The Ph. I. of

1). IV. is less than half the length of Ph. I. D. III.

Tlie most striking feature perhaps about the Philepittidje is the
oblong, more or less quadrangular shape of the entocnemial process,

which rises direct! v from the level of the articular surface of
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the shafts and extends forwards and upwards for some distance.

The fibular crest is long and low and the fibula produced into a

long, needle-like style. The basal phalanges agree in length witii

those of the Pipridie.

In the Pittidie the ento- and ectocnemial crests are linguiforni

and moderately well developed. The hypotarsus is small, and the

outer border of the plantar sui-face of the tarso-metatarsus bears

a long sharp ridge or keel.

In Pteroptochus—Conopophagidse—the great trochanter of the

femur takes the form of a knife- like crest, bounded on either side

by a deep pit ; while the inner tibial condyle terminates in a

sharp hook-like process. The ento- and ectocnemial crests of the

tibio-tarsus are almost claw-like and of considerable size, and tlie

fibular crest is moderately high and stout. The taiso-metataisus

has a deep and prominent keel running along the outer border of

its plantar surface ; and has Ph. I. D. IV. less than half the length

of Ph. I. D. III. II.

Hylactes has the inner condyle of the femur produced into a

blunt spur. The ento- and ectocnemial crests of the tibio-tarsus

are well developed, the outer being rather unusually large. Deep
ridges on either side of the tarso-metatarsus give the plant.ar

surface a trough-shape : there are but two tunnels in the hy]30-

tai-sus, and Ph. I. of D. II. III. IV. are subequal.

The femur is pneumatic only in Denclrocolaptes., and in this genus

the ento- and ectocnemial and fibular crests ai-e not strongly

developed ; and in Xiphorhynchus they are almost obsolete. In

this last genus there is a small but sharply defined tubercle above

the outer condyle of the tibio-tai'sus, and a bony loop immediately

below the inner cotylus of the tarso-metatai'sus. In Pseudocolapten

the ectocnemial crest is well developed, the entocnemial moderately

so ; the proximal end of the shaft of the tibio-tarsus is bent upon
itself and the fibular ridge though short is well developed. The
tarso-metatarsus is trough-like behind, and has a bony tendon

bridge innnediately under the inner cotylus. In Homorus and to

a less extent in Pseudocolaptes the ento- and ectocnemial crests

are well developed, but do not extend far down the shaft ; the

extensor biidge is very wide, and bounded on its inner side by a

short bridge running up the tibial shaft and terminating in a,

tubercle ; while a similar but shorter ridge runs up the outer side

of the shaft. The fibula is unusually perfect, extending down as

a long, almost filamenta,ry, sjilint to within a short distance of the

fused tarsals. Below the inner cotylus of the tarso-metatai'sus is

a tendinous bridge as in Pseudoculaptes,

The size and disposition of the distal trochlea? of the tarso-

metatarsus in these gi-oups demand a short desciiption. As in

the Euryhemidte generally, they lie all in the same plane, and give

the shaft immediately above them a conspicuously flattened

appearance. But while in the Euryhemida? the fused metatarsals

ai'e indicated by three very well-marked grooves immediately above

the trochkw. all trace of these separate elements is obliterated in
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the forms now under discussion. These trochlete are not only

all in the same plane, but they are also all of the same length ; in

their relative sizes, however, they show not inconsiderable

diffei^eiaces.

The Oonopophagina? show the least specialised condition of

these parts, in that all trochlese are large and placed wide apart.

The II. is turned inwards. In the PteroptochiiiJe all are small

:

and they are still further, relatively, reduced in the Pipridaj,

especially in so far as IV. is concerned. In the Pipridee III. is the

largest, IV. the sixiallest.

Among the Formicariine and Dendrocolaptine types there

appears to be a marked tendency to reduce the IV., and this is well

seen in Homorus, whei-e trochlese II. and III. are large, and IV.

extremely sanall. The same is true of Pseudocolaptes and Batara,

thoiigh not to so marked an extent. In Dendrocolaptes the

trochle^e are wide apart, and III. is deeply cleft in the middle.

Xiphorhynchus is peculiar in having a rather small II. trochlea

which is turned inwards, while III. is deeply cleft as in Dendro-

colaptes.

The depression for Mc. I. is generally well marked, especially

so in Homortos.

The Formicariine, Dendrocolaptine, and Synallaxine types agree

with the Conopophagida3 in that Ph: I. of D. IV. is only about half

the length of the same phalanx in D. II. III. In Fseudocolaptes

all the phalanges of this row are remarkably short, the length

decreasing from within outwards ; and in XiphorhynchiLS this

abbreviation has been carried to excess, all the plialanges of this

row being subequal and extremely short, while in both genera

they lie closely pi-essed together. In Dendrocolaptes these

phalanges are also short and subequal.

ix. Summary.

Miiller (6) was the first to utilise the structural chaiacters of

the syrinx for systematic pvu'poses. He it was who coined the

term " Tracheophone Passeres " and brigaded together the forms

possessing this type of windpipe. But his arrangement of the

Passeres as a whole was unsatisfactory, inasmuch as he failed to

discriminate between what we now regai'd as Passeres and the

outlying forms which go to make up the " Coraciiformes."

Huxley appears to have been the first to differentiate between

the Passeriform and Ooiaciiform types : while the further subdi-

vision of the Passeres seems to have been first placed on a satis-

factory footing by Sclater and Salvin (10). These authors adopted

Miiller's " Tracheophonese," but for the sub-division of the group

which they found necessary they employed such characters as

were afforded by the scutellation of the ta,rsus, the shape of the

tail, and so on. Garrod (6) improved on this, and it will probably

materially aid those who may i-ead this paper if Garrod's scheme

is iriven here. It is as follows :

—
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Sub-order Tracueophoxe.'E.

Fam. 1. Furnariidye.

8ub-fam. 1. Furnariiiia\

,,
2. tScleruriiui".

,,
o. Synallaxinu'.

,, 4. Phyli(lorliin:e.

Faui. 2. Pteroptochi(lit>.

,, 3. ])endloco]apti(la^

,, 4. Couopopliagida'.

,, 5. Forniicariidaj.

My aiiieiidmeiits to this scheme iiniouut to tliis - i ])it>pu.se to

alter the balance and composition of his families 2-5, iii-r;ingiiig

them as follows :

—

Sub-order Tracueophoxe.e.
Fam. 1. Formicariid;e.

,, 2. Dendrocolaptida-.

,, 3. Furnariidje.

Sul)-fam. 1. Furnariiiuv.

?;
2. Selerurinte.

!?
3. Synallaxina\

?1 4. Margarornithina',

5. Phylidorhina-.

Fam. 4. Cone)po]jhagida3.

Sub fam,, 5, Conopophaginpa.

" 6. Pteroptochinie.

n 7. Hvlactina).

Fam. 5. Xenicidre.

In this Su))-order all but the Xenicidse have a tracheal syrinx
;

and this is remarkable for the presence of a lateral cartilaginous

pillar set on to the bi'onchial ring by a broad base. In some

geneiu this })illar is extremely well developed ; in others it is but

small, and may be wanting as in Conopophaga, though this genus

has hitherto been desciibed as possessing this '' processits vocalis"

As to the development of this process in the Dendrocolaptidaj

—

corresponding to the Dendrocolaptinse of Sharpe's ' Hand-li.st,'

which includes about eleven genera—nothingseemsto beknown. In

the references to the syrinx of the " Dendrocolaptida? " which ha^•e

from time to time been made, this covering title has included both

Furnariine and Synallaxine types. These references indeed, in

nearly all cases, appear to be based on Miiller's dissections (6), who
does not seem to have examined any strictly Dendi'ocolaptine types

in this connection.

All the Tracheophoueje are holorhinal except the Fnrii;uiiu;e,

which are schizorhinal.

Conopophaga, as Forbes insisted long ago (2), has nothing to do

wdth the Furnariine, but seems to approximate towards the

Formicariine types. While Sharpe regards it as entitled to rank

as a Familv bv itself, it seems to me that we shall be nearer the
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truth if we reduce it to the status of a sub-family, and create, to

accompany it, the sub-families Pteroptochinse and Hylactinas—

the former of these being regarded by Sharpe (' Hand-list ')
as a

Family, and the latter as a genus only thereof.

The essential feature of the Conopophagidie is the 4-notched

sternal plate, and the most primitive member of the family is

Gonopophaya. In the peculiar character of the sternum (p. U/)

this family is unique among the Passei-es.
_ _

The Furnariine forms need careful reyision. The composition

of this family roughly corresponds to the Dendrocolaptidte of

Dr. Sharpe minus the Dendrocolaptina?, which, it seems to me,

should be regarded as a separate Family.

As touching the Xenicidje, I haye recently elsewhere (8) con-

tended that this Family is more or less nearly related to the

Synallaxidffi, and this largely, but not entirely, on account of

osteoloc^ical characters. More primitiye in some respects than

this Family, they differ chiefly in the form of the syrmx, which is

tracheo-bronchial, and therefore the Xenicidse would appear to be

at the bottom of the tracheophone stem, the members of which

split up into holorhinal and schizorhinal types.

The scutellation of the podotheca, largely used in Sclater and

Salv-in's classification of the Group (10), cannot be rehed on as a

o-uide to the closer bonds of affinity. Thus, in the Conopophagidse,

Ijonopophaga is exaspidean, like the Tyi^annida? and Piprid^e

;

Pteroptochus is taxaspidean,like the Formicariida^ and Philepittidse,

while the Dendrocolaptina? and Synallaxinss are endaspidean.

In the matter of pterylosis all the Tracheophonete haye a long

10th remex and a vestige of the Uth, and all have a more or less

saddle-shaped expansion to the pt. spinaHs, the tract behind this

being feebly developed.

The curious form of the nostrils of Xenicus and the remarkable

structure of the external ear I have already described at length

(8). But little attention has ever been paid to this aperture,

and it is probable that a careful study of the form of the external

ear will be rewarded by interesting results.

The external nares in Scytalojyus and Couopophaga are covered

by a leaf-shaped operculum. •

The deltokleus lomjics and brevis—muscles of the shoulder-girdle—

are, as Dr. Mitchell has shown, of considerable value as factors m
classification. In the paper on Acanthidositta, to which I haye

several times referred here, I have shown that these muscles, in

this genus, have preserved their primitive character to a very

unusual degree : the longus portion being two-headed, the second

head being attached to the os humero-scajndare and forming with

the claviculo-scapular head a large and powerful muscle inserted

into the ectepicondylar process of the humerus by a short tendon.

In such Tracheophonese as I have been enabled so far to examine

in this respect, I find the more normal, specialised, condition to

obtain. Thus in Scytalopm and ConopopJiaga and in Formicivora

the longus portion has lost the second head, though in Conopo-
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phaga there is a slender strip of muscle, un(ierl3-ing tlie clavicular

liead. which arises from the dorsal aspect of the acromion of the
scapula ; but this is of no importance. In these three genera the
brevis portion is still moderately well-developed, arising from the
OS hnmero-scapulare, and extending nearly as far downwards as

the middle of the shaft ; while the longus portion is very slender,

but remains fleshy up to the point of insertion, whereas in the
other genera i-eferi'ed to it terminates in a lojig tendon.

With regard to the relationship of the " Tracheophonese " to the
remaining Passeres, it seems to me that we may regard this Sub-
order as one of three main branches of a common stem (see text-

fig. 52). One of the extremities may be called the Euryltemid

Text-fig. 52.

„ ... Passtres
Forwicarudx Dendrocolaptidee Osciaes

SjrnaJJaxida?

Pipridae ni -i -j \ « /f
Cotmgidx^ \^^^^^^^ JenicideS. \ // y^Menuridse Tyraiuudis

Pittida.-

Eiuylaeimdae

Phylogenetic tree iiiflicating' the probable relationships of the
" Tracheophone " Passeres.

branch ; therefrom have arisen the Pipridre, Cotingidfe, and
Philepittida^. The Tracheophone comes off, as it were, from the
axil of the Eurylaemid branch, while the third, forked at its base,

gives rise to the Tyrannidse and Pittidte on the one hand and the
Oscinine Passeres on the other. As to the position of the
Menuridfe 1 am in doubt at present, but probably they are an
offshoot of the Oscinine stem, low down.

There is yet much work to be done among the non-oscinine
Passeres, but I believe that the present scheme is more nearly
phylogenetic than any which has preceded it. I am now engaged
on the " Tyrannine " branch, and hope soon to present a summary
of my labours thereon.
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3. Tlie Rudd Exploration o£ South Africa.— IV.'^ List of

Mammals obtained, bj Mr. Grant at Knysna. By
Oldfield Thomas, F.R.S., and Harold Schwann,
F.Z.S.

[Eeceived January 23, 1906.]

Owing to its possession of one of the few forest-areas in Cape
Colony, Knysna, at the centre of the southern coast, has always
occupied an important jjosition in the histoiy of South African
zoology. The name occurs again and again in the literature,

from the date of Sir Andrew Smith onwards, and it was therefore

thought advisable that a series from so interesting a locality

should be obtained by Mr. Grant as part of Mr. C. D. Rudd's
magnificent exploration of South African zoology.

Mr. Grant therefore went to Knysna in December 1904, and
stayed until the middle of January 1905, when he went for a
month to Plettenberg Bay, in the near neighbourhood, after

which he again worked at Knysna until April 23rd, when he
left for the Transvaal. He was thus in the Knysna distinct

throughout the southern summer.
The series now dealt with consists of about 150 specimens

belonging to 31 species and subspecies, of which four ha^i^e

required descriptions as new. Of these by far the most inter-

* For Fart 111. sec P. Z. S. 19u5, vol. i. p. 254-.
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estiiig is the distinct Forest Golden Mole, named in honour of

Mrs. Iludd Amhh/somus corricp, of which Mr. Grant obtained

a good series. The species was descrflied in an eai-lier communi-
cation, in order that its skull might be figured in company with

that of the Zululand form discovered previously by Mr. Grant.

As usual, the whole series is and will be of the utmost value in

more fully working out the details of S. African Mammalogy.
Indeed, the lists we are giving of the Rudd collections as they come
in are only a first commencement of the use that they will be to

Science. For as they accumulate different specialists are enabled

to take up group after group, and such useful revisions as that

of the Arvicanthis pumilio group by Mr. R. C. Wroughton, or

of the South African Rhinolophi hy Mr. Knud Andersen, are

thereby rendered possible. To such I'evisions our lists are a

mere preliminary, though we hope that in addition to fulfilling

the necessary work of describing the new forms they may also

serve a useful purpose from a geographical point of view.

Mr. Grant's notes on the collection are a* follows :

—

The country around Ivnysna is decidedly mountainous, vaiying

from sea-level to over 4000' within a few miles. The highest

point of the Outeni(i[ua Mountains is 4666'.

Many miles of the country, especially to the N.E. of Knysna,

are covered with dense forest, which becomes more patchy to the

east and west, and in many parts is confined to the kloofs and

rivers. The principal trees are yellow-wood, iron -wood, stink-

wood (laurel), witel, and coomassie. In the more open places

and along the banks of the main road ferns are veiy plentiful.

The open pai'ts are grassy downlands, covered here and there

with scrub (fine bush) and sugar-bush.

The first half of my visit was spent in the forest-region, and

the latter half in the open veldt at Plettenberg Bay, which is

about 20 miles east of Knysna.

1. Cercopithecus pygerythrus Cuv.

cJ . 1004, 1006, 1007. $.1005. Knysna.

" ' Oapie ' of the Dutch.
" Common ; frequents the forest-country, and visits the lands

and gardens near houses, doing considerable damage. Genex'ally

in parties of six or more, although I have occasionally observed

a pair with their young only."

—

(
'. IT. B. G.

2. Papio porcarius Bodd.

$. 1024, Knysna.

S . Skull only. Plettenberg Bay.

" Found in laige troops both in the fore.st and on the krantzes

along the coast.

" Is exceedingly warv and can seldom be obtained. At times,

however, they axe very bold and do considerable damage .amongst

the mealies .and fiuit."

—

C. IT. B. G.
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3. ROUSETTUS COLLARIS.

c?. 1088, 1090, 1091, 1092. $. 1082, 1083, 1085, 1086.

Knysna.
" This Bat I found in one cave only, on the Knysna Heads,

and it was there literally in hundreds. It was a sight to be
remembered to see them coming out in practically one solid

sheet on a shot being fired inside the cave.

"I was told that this species was also to be found at Plettenberg
Bay and in the forest, bat I was unable to obtain it at either

place."— C. H. B. G.

4. Rhinolophus AUGUR K. And.

c^. 1045. $.1040,1041,1042,1046. Plettenberg Bay.
" I found this species only in one of the many cav^es examined ;

it was difficult to secure, owing to the great height of the roof.

It is, however, abundantly common everywhere."-^C. H. B. G.

5. PiPISTRELLUS KUHLII FUSCATUS ThoS.

$ . 1027. Knysna.
" Knocked down in forest at night."

—

C. H. B. G.

6. MimoPTERUs DASYTHRix Temm.

c?. 1074, 1075, 1076. $.1080. Knysna.
$ . 1039. Plettenberg Bay.

These specimens seem to repi^esent a southern coast species

different from that found in' Natal and northwards to Mashona-
land. They are of a very dark colour on the back, the head
rather paler and greyer, and the hair seems longer than in the
more northern form. Their forearms are about 45-46 mm. in
length.

The males are darker than the females, the latter, instead of

wholly blackish backs, having bi-ownish backs fringed with
blackish externally at the junction of the membranes with the
body. "Whether this sexual difference is constant we have hardly
enough material to be able to state.

Temminck's Vespertilio dasythrix* was stated to have come
from the " interior of Caffraria," which would seem rather to
have brought it into the range of M. natalensis ; but as the latter

is distinguished by its brown instead of blackish colour, and the
type of dasytJirix is described as being "noir mat," a description
Dr. Jentink has kindly confirmed, we think the locality—at
the best, very vague—should be disregarded, and the Knysna
specimens referred to Temminck's species.

With regard to the size of the skull and teeth, these specimens ^.re

all quite uniform, with a greatest skull length of about 155 mm.,
front of upper canine to back of m^ 6-2, greatest breadth of palate

* Or " d'asythrix," as it was misprinted in the original description (Mou
Mamm. ii. p. 268, 1840).

Proc. Zool. Soc—I90G, Yol. I. IS"o. XL 11
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including molars 6"3, front of lower canine to back of m^ 6-5.

With these measurements those of Temminck's type, kindly taken

for us by Dr. Jentink, closely agree, so that there is no doubt as

to which of the two Knysna species should bear the name of

dasyihrix.
" Taken in cave on sea-coast."

—

C. H. B. G.

7. MiXIOPTERUS FRATERCULUS, Sp. n.

^. 1073,1077. 2- 1079. Knysna.

Closely similar in every respect to 31. dasythrix, agreeing with

that species absolutely in colour, even to the peculiarity in the

respective coloration of the two sexes. Thus the back of the male

is smoky blackish, the head and whole of the under surface dark

brown (dai'ker than Prout's brown) ; the female is dark brown
above and below, rimmed with black along the hinder part of the

back. But the skull and teeth are very markedly smaller and the

forearm rather shorter; though the latter is not so much shorter

than in dasT/thrix an might have been expected from the difference

in the skulls.

DinieiKsions of the type, the starred measurements taken in the

iBesh :—
Forearm 43-7 mm. (other specimens, c? 43, $ 44).
* Head and body 54 mm. ;

* tail 52 ;
* ear 9 ;

* tragus 4 ; third

finger 79 ; lower leg and foot (c. u.) 27*5.

iSkull—greatest length 14"7
; basal length in middle line 11"2

;

fl!)ireadth of brain-case 7"5
; height of brain-case from basion 6-3

;

ipalate length 5*7
; front of canine to back of m^ 5"5

; greatest

l)readth of palate, including molars, 5*6
; front of lower canine to

back of mg 5"7.

Type. Male. B.M. No. 5.5.7.18. Original number 1073.

Taken 3 October, 1905.
" In cave on sea-coast."

Like as all the eight specimens of Miniojytertis found at Knysna
are to each other in most respects, we have come to the conclusion

that they cannot be referred to one species, as in size they fall into

two groups, without intermediates. We have therefore described

the smaller foi'm as new, while the larger, as ah'eady noted, may
be referi-ed to M. dasythrix Temm.

" Faii'ly common. Mitiiopteri were taken in both the caves

where Rhinolophus augur and Rousettus collaris were secured."

—

C. //. B. G.

8. MyOSOREX VARIUS Smuts.

S. 973, 982, 987, 990, 1014, 1015, 1019. Knysna.

These agree very well witli those collected by Mr. Gi-ant near

Cape Town, though there is more vaiiation among them than is

usual.
" ' Skearet muis' of the Dutch.
" Yerv common."

—

C. H. B. G.
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9. Crocidura flavescexs Geofl'.

J. 1099. Knysiia.

10. Amblysomus corri^ Thos.

P.Z.S. 1905, ii. p. 57.

c?. 971, 1021, 1025. 2- 958, 968, 970, 1094. Knysna.

This distinct Golden Mole is by far the most striking discovery
contained in the Knysna collection. Its skull and teeth were
figured in the Zululand paper * in conjunction with those of

other species then described, and a detailed account of it was
given by Thomas in the paper above quoted.

In quoting t the name Bematiscus Cope 1892 as applicable to

the trevelyani and villosits group of Golden Moles, we omitted to

notice that an earlier name, Ohrysospcdax % Gill 1884, had been
founded on the same two species, and would therefore have to be
used for the genus.

" ' Swart mol ' of the Dutch.
"This Mole is particularly plentiful in the forest, being the

only one found there, but is absent from the neighbourhood of

Plettenberg Bay."— (7. H. B. G.

11. Genetta tigrina Schreb.

<S . 960, 992, 996, 1002, 1003, 1010. $ . 969, 977, 999, 1011.
Knysna.

These specimens are very uniform in the small size of their

skulls, and the reduction of the inner cusp of p^ to a mere
rudiment.

" Very common everywhere, especially in the foi-est. Is very
destructive to poultry, but is easily trapped."

—

C. H. B. G.

12. Herpestes cafer Grael.

(S . 1071. Knysna.
" ' Groot Yaal Muishond ' of the Dutch.
" Both nocturnal and diurnal. This Mongoose is now exceed-

ingly rare, having been trapped and poisoned owing to its fondness
for chickens. At one time they were to be seen in companies of

from four to six."

—

C. H. B.G.

13. Herpestes pulverulentus Wagn.

^.976,1062. $.961,1001. Knysna.
" ' Blaauw or Yaal Muishond ' of the Dutch.
" This Mongoose is not common ; it frequents the forest and

Y\ei&."—C.H.B.G.

14. Herpestes galera Erxl.

^. 993, 1026. ?. 965, 991, 1008, 1030, 1093, 1100.
Knysna.

.* P. Z. S. .1905, i. pi. xvi. fig. 3. t P. Z. S. 1905, i. p. 259.

X Gill, Stand. Nat. Hist. v. Mamra. p. 136 (1884).

11*
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" ' Swiirt Muishond ' of the Dutch.
" Almost exclusively nocturnal. Very common in the thick

forest near damp vleis and dam.s, but found occftsionally in the
open A-eldt. Is said to feed on tadpoles and f lOgs."

—

C. H. B. G.

15. OlOMYS IRRORATUS Brts.

d. 972, 1017. $.954,963,985,986,1029. Knysna.
" ' Bosch-rot ' of the Dutch.
" Not very common. Fi-equents the undergi-owth in and near

the dams and vleis both in the forest and on the open veldt.

Diurnal"—C.^. 5. e*.

16. Arvicaxthis pumilio (Sparrm.

S . 952, 953, 955, 962, 981, 988, 1000. $ . 1023. Knysna.

Mr. R. 0. Wroughton * considers these specimens to be typical

A . pumilio.
" ' Streep muis ' of the Dutch.
" Yery common."

—

C. II. B. G.

17. AcoMYS suBSPixcsus Waterh.

J. 1097. Knysna, 600'.

This species has only hithei-to been recorded fi'om the Cape
Peninsuila, whence Mr. SckT,ter mentions a specimen in the

S. African Museum from Table Mountain, and Mr. Grant obtained

one at Tokai, near Simonstown, at an altitude of 600'. The
exact locality of the type has not been recorded.

A . suhspinosus maybe distinguished from other members of the

genus by the structure of its molars, whicli are more brachyodont
than in A. selousi, and difier in certain of the cusp details. They
are also markedly narrower.

" Trapped in thick undergrowth at edge of forest.

" Not easy to secure. It appears to frequent the rough growths
that spring up wherever spaces have been cleared in the forest."

—

C. H. B. G.

18. MUS RATTUS L.

S . 1101, 1066. Knysna.

19. MuS NORVEGICUS Erxl.

$ . 1065, 1095. Knysna.

20. Mus VERREAuxi Smith.

c? . 978, 979, 980, 1012, 1016, 1018, 1020. $ . 956, 966, 995,

1013. Knysna.
" Common. Frequents the forest, where it is fond of fallen

ti-ees, and also the vleis and grass-filled sluits of the open veldt."

—

C. H. B. G.

* Ann. & Mag. N. H. (7) xvi. p. 634 (1905).
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21. Leggada minutoides Smith.

$. 1022. Knysna.
" Appai-ently rare. Only one specimen was caught."

—

C. H. B. G.

22. Bathyergus suillus Schreb.

Mios suillus Schreb. Siiug. iv. p. 715, pi. 204 b (1782).

Mus maritimus Gmel., Linn. Syst. ISTat. i. p. 140 (1788).

cf. 1096, 1102, 1105. 5.1070,1103,1106. Knysna.

The researches of Mr. Sherborn * on the dates of Schreber's
' Saugthiere ' have shown that the part in which the " Sandmoll " is

described appeared in 1782, and therefore some years before the

publication of Gmelin's name.
The reference by Gmelin to Schrebei' gives further evidence to

the same effect.

" ' Zand mol ' of the Dutch.
" Very common on the west bank of the Knysna River, which

appears to be the eastern boundaiy of the species.

" It is known locally as the ' Brenton ' Mole, Brenton being the

name of the farm on which it is most plentiful."—C. H. B. G.

23. Georychus capensis canescens, subsp. n.

c^. 1108. Knysna 30', 22 April, 1905. B.M. No. 5.8.10.14.

Tijpe.

A paler form of the common Blesmol, with a more strongly

contrasted black head.

General colour of body decidedly greyer than in true capensis,

the tone nearly matching " smoke-grey " on the fore-back, darken-

ing to " drab-grey " on the hind-back ; in capensis the back is a
uniform Isabella brown (" obsolete rufescens," Pallas). Nose-patch,

eye-patch, and ear-patch each rather smaller than in capensis, the

face between them nearly to the crown-patch really black, instead

of only slaty blackish ; crown-patch larger, very strongly con-

trasted. Area below ear-patch greyish white, continuous with
the greyish white of the sides, throat, and belly ; in capensis all

are more or less tinged with buffy (Pallas even in 1779 speaks of

the area paroticafemoginea).
Other characters as in capensis.

Dimensions of the type, an old male, with the last tooth worn :—
Head and body 156 mm. ; tail 22 ; hind foot 26.

Skull—basal length 40 ; zygomatic breadth 31.

The remarkable colour-contrasts of the Blesmol are at their

maximum in the Knysna form, from the lightening of the general

colour of back, sides, and cheeks, combined with the darkening
of the face-colour to black, so that the differences are far more
conspicuous.

"V^'ith regard to the dentition of Georychus, further consideration

confirms us in the idea suggested by Thomas f, that the four

cheek-teeth are not p*, m\ m'', and m'', as usually stated, but p^,

* P. Z. S. 1891, p. 587. t P. Z. S. 1800, p. 449.
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p', p', and m\ the missing teeth from the set of six possessed by
Heliophobius being the two posterior, m' and m'', pushed out as

it were by the poweifid roots of the incisors, which impinge on

them from below.

This question could, however, only be conclusively settled by a

microscopic examination of foetal or new-born specimens, in which

traces of milk-teeth might be found, but in the meantime we
think the correct determination will be as here stated.

" ' Blesmol' of the Dutch.
" Forms regular runs and mounds similar to other Moles, but

they can be distinguished by the size of the heaps thrown up."

—

C. H. B. G.

24t. Georychus hottextottus Less.

S. 1047, 1049, 1058, 1060. $. 1048, 1053, 1054, 1057.

Plettenberg Bay.

The Mole-i'ats i-eferred of recent years to G. hottentottii^ prove

on closer examination to be referable to two species, a larger and

a smaller, of which the former is more northern and eastern, the

latter more southern and western in distribution ; but whether

and how fai- they overlap we are not at pi-esent able to say with

any certainty. The difference in size is chiefly in general bulk,

so that it is not easy to give any single dimension which will

distinguish the two at all stages, although perhaps the alveolar

length of the tooth-row (above 6*5 mm. in the larger, below in the

.smaller) is as convenient as any. Restricting comparison to old

skulls only, the larger species may attain 36 mm. and over in basal

length, the smaller rarely reaching 33.

With regard to names, it would &^]}edL,vt\\n.t]wtte7itottus,c(v.cutie7is,

and ludtvigi ai-e all applicable to the smaller species, but holosericeus

Wagn. may be applied to the larger. Thomas has seen Wagner's

three specimens, and found that the two "adults" are the large

species, and the " young " is the small one. But as the measure-

ments given by Wagner appear to have been taken on one of the

larger specimens, that would fix the name on the latter. As to

locality, Wagner states that one of his specimens came from

Graaf Reinet, which might be taken as the typical locality.

The following are the flesh-measurements of an old male

Plettenberg Bay example of G. Jiottentotius, the small species :

—

Head and body 142 mm. ; tail 15 ; hind foot 24.

The adult specimens from Plettenberg Bay are of a very light

general colour, in marked contrast to those from Knysna, which
we have separated under a special heading.

" Trapped in run in open country.
" The runs and mounds of this species cannot be distinguished

from those of Amblysomus corrioir— C. H. B. G.

25. Georychus hottextottus talpoides, subsp. n.

cJ . 1067, 1068. Knysna.
Similar in essential characters to true hottentotius, but colour
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much darker. General colour of upper surface and sides dark
slaty grey, the hairs dark slaty with fine brown tips, the wdiole

most nearly matching Ridgway's " slate-colour " or rather darker

;

but the crown and a large area on the centre of the back are even
darker still, the tips of the hairs being here quite black. The
latter dark area extends backwards to the root of the tail. Colour
of sides passing gradually into the dull slaty of the belly, which is

near " slate-grey," the tips of the hairs dull bufFy.

Skull apparently rather narrower and more lightly built than
in specimens of hottentotttts of corresponding age, but the age-

question is in each case so difficult to settle that larger series will

be necessary before a. definite statement can be made on the
subject. Incisors rather heavy in proportion to the skull.

Dimensions of the type :

—

Head and body 126 mm. ; tail 18 ; hind foot 21,

Skull—greatest length 34 ; basal length 30 ; condyles to tip of

incisors 35'5
; zygomatic breadth 22*5

; interorbital breadth 8*7
;

length of upper molar series (alveoli) 6.

Type. Male, fully adult, but not very old. B.M. No. 5,5,7.89.

Original number 1068. Collected 2 April, 1905.

This mole - coloured Georychus is no doubt the Knysna
representative of G. Jiottentottus, darker than its allies elsewhere,

as is usually the case with animals from forest-regions.

Mr. Grant's beautiful skins of this and other Georychi bring
out clearly that the crown and dorsal area are generally darker
than the rest of the body, a distinct lighter band, coloured like

the sides, passing across the back at the shoulders, and sepai-ating

from each other the dai-ker crown and dorsal patches.

26. Lepus saxatilis.

c^. 1056,1061. Plettenberg Bay.

6 . 1104. Knysna.
" Fairly common on the open veldt, wherever the hill- sides are

more or less stony. A fair number were observed, but mostly in

the thick patches of scrub, where it is impossible to shoot them."

—

C. H. B. G.

27. HrsTRix AFRic.E-AUSTRALTs Peters.

A young skull. Plettenberg Bay.

28. Procavia capexsis Pall.

S . 1031, 1032, 1034, 1052, 1055. $ . 1035, 1036, 1037, 1038.

Plettenberg Bay.

This series exhibits unusual variability in colour.

29. Obphalophus monticola Thunb.

6. 1028. §. 1072. Knysna.
" ' Blaauw bokje ' or ' ]N'umegy ' of the Dutch.
" Y-erv common."

—

C, H. B,G
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30. NoTOTKAGUS MELAXOTIS Tliunb.

Nototragus, nom. nov,, Thos. & Scliw. Abstr. P. Z. S. No. 27,

p. 10, Feb. 27, 1906.

J. 1051. $.1059. Plettenberg Bay,

We are glad to express our agreement with Dr. Jentink * in

considering that the Grysbok should be geneiically separated from
the Steenboks on account of its possession of supplementary hoofs.

In the skull also it may be distinguished by its larger anteorbital

pits, which are shaped very much as in Ourehia, with a marked
ridge above them, running across the lacrymals.

But in using Sundevall's name of Calotragus for this animal,

Dr. Jentink has not noticed that that author expressly selected

his '^species prima" {Calotragus tragulus = RajAicerus campestris)

as the type, so that in no case could the name be used for the

Grysbok, to which we would therefore propose to ajoply the above-

given generic term.

With regai d to the use of Raphicerus, we can only reiterate the

opinion given in the ' Book of Antelopes,' that Blainville's figure

of " Antilope acuticornis'' on which the name hangs, is either the

common Steenbok (as we suppose) or at least a species congeneric

with it.

31. Tragelaphus sylvaticus Sparrm.

$. 1050. Knysna.

4. ^otes on the Living; Specimens ot" the Australian Lung-

fish, Ceratodus forsteri, in the Zoological Society's

(^llection. By Bashfokd Dean, Ph.D. f

[Received November 6, 1905.]

(Plate IX.J and text-figs. 53-55.)

During a recent visit to London, September 1904, I was
given the opportunity of examining specimens of Ceratodus in

the aquai'ium of the Zoological Society's collections. And the

f(illowing notes are presented, since they add several details to our
rather scanty knowledge of the habits of this important and rai'e

form.

The followiuj)- is an abstract of the more important accouiitn of living

Ceratodus

:

—
Habits in general.—Never goes out of w ater (accordiug to «11 recent

authors), could not be " made to progress in only a fevr inches of water
''

( Uamsay, similarly Spencer). Passive, helpless out of water (Spencer,

Senion, Illidge), and dies within one or two hours (Seniou), or eight to

ten hours (Spencer) : if kept moist, however, it will live for a long time
(O'Connor), e. (7. if wrapped in wet water-weed. In general hardy and
now acclimated in a number of Australian rivers. Under usual conditions

sluggish, " too lazy to get out of the way when about to be handled "

* Notes Leyd. Mus. xxii. p. 33 fl900).

+ Communicated by R. I. Pococic, F.Z.S.

J P'or explanation of the I'late, sec p. 178.
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(Ramsay), cau be touched (Semon). Apt to rest for hours on the bottom,
pectoral fins extended at right ang-les to the body, pelvics parallel with it

(Kamsay). Neither diurnal, nor nocturnal, seeking food regai'dless as to

the hour of the day (Semon).
Breathing.—Does not open gills Avhen out of water (Ramsay). Rises

to the surJ'ace to breathe every thirty or forty minutes (Semon), but more
frequently at night (Ramsay). Lung especially important when water
becomes muddy or foul (many authors). Sounds sometimes emitted,
'' spouting," a " groaning sound " (Semon), a " pig-like grunt " (lUidge).

Swimming.—Progresses chiefly by " waves of the tail " or " by paddling
with pectoral fin alone." When disturbed "lashes out with its great

strong tail, aud turning sideways squeezes in between some tufts of grass."

"Eel-like in movements"—not apt to swim strfight fitrward; in this

event, however, pectorals are used, not caudals (Ramsay). "Swims a
short distance with a jerk, when it will rest again " (Semon). Its

movements are, however, best described by Semon, after notes made (1899)
upon the present specimens by Arthur Thomson : he distinguishes three

kinds of progression— (1) a slow forward movement in which the pectorals

play the most prominent part, waving "like a flag in a moderp.te breeze "
;

(2) a rising movement, accomplished almost exclusively by the pectorals,

after which the fish sinks slowly to the bottom Triton-like; and (3) a

rapid strong swimming, accomplished by the caudal, the pectorals and
ventrals being opposed to the side of the bottom, as in the case of rapidly

swimming amphibians. Thomson observed especially the fish in a

position of rest balancing: either on its ventromedian line, or partly lifted

up supported on its spread out pectorals, or further lifted or supported by
both pectorals and ventrals, the last position having been figured {cf. text-

lig. 53, 3, p. 173). This supporting function is particularly emphasised by
Semon as a step important functionally in the evolution of the land-living

vertebrate limb. Thomson, however, was unable to see the alternate

movements of the limbs, which had been described in Protoiyterus, or an
elbow-like bending of the base of the pectoral fin.

Food.—Many authors emphasize its vegetivorous habits (Giinther,

Spencer) ; Semon, on the other hand, maintained that the food is

" essentiallv animal," the plant-material furnishes but a A^ehicle for the
animal food, and remains, therefore, undigested. Margo, finally, has
determined by njicroscopical examination that in cases where the plant

portion of the food-material is undigested in the anterior part of the gut,

in its hinder part there is convincing evidence of complete digestion,

leading to the conclusion that the diet of Ceratodus is a mixed one.

Colour.—" Greenish brown on back, and slaty on belly "—after capture
" becomes very prettily coloured with red, pink, and violet hues on the
abdominal parts,"' colours which disappear after the death. The surface of
the fish is " oily " (lUidge).

The present specimens—two in number,—as has ah^eady been
recorded (P. Z. S. 1898, p. 492), were secured in the Burnet River,

Queensland, during the beginning of 1898. They have accordingly

been kept in captivity for upwards of seven yeai-s *. Two other
specimens, however, which wei"e brought from Australia at the
same time and which passed into the possession of the aquarium
in Paris, lived, it is understood, but a short time. It is stated that

on one occasion during the transportation of these fishes suitable

tanks could not be procured and that the specimens were sent for a

* During this interval they appear to have grown at the rate of a little more than
au inch a rear.
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distance overland wrapped only in wet moss and water-weed—an
item which is here referred to since it indicates the aii'-breathing

capability of these fish (cf. O'Connor), At the time that the
present notes were prepai-ed both fish appeared to be in good
condition, although one of them was darker in colour and more
active than the other.

The behaviour of the fish indicates that it is distinctly a bottom-

living for-m : it is sluggish in habit, its movements are deliberate,

and its general behaviour suggests that of an amphibian, e. g.

Necturus. As an example of the passiveness of the fish it may be
mentioned that when the fish was photographed it was thrust

about by the attendant until it was brought into the focus of the

camera, and it would usually bear this treatment without

excitement, behaving very much as would a Triton under similar

circumstances. A feature which one is soon apt to note is a

peculiar ventro-median ridge, which suggests that of Chlamydo-
selachus. From the behaviour of the fish and from numerous
experiments one is given the impression that the eyesight of

Ceratodus is poor, or, more accurately, that the reaction of the

fish to optical stimuli is remarkably slow. In this connection it

was noted that the eyes exhibited numei'ous and marked move-
ments, as though the fish were making an effort to see. From
this peculiarity I was led to inquire whether the fish could

see better by night than by day ; and this I was able to

accomplish, thanks to one of the many coui-tesies of Mr. R. I.

Pocock, the Sviperintendent of the Society's Gardens. From
these observations it was evident that the fish is far more active

by night than by day. It was found that the fish which remained
quiescent in a dark corner of the tank by day circled uneasily by
night. In one instance the fish was observed to pass twice around
the tank in the period of one minute ; and on several occasions the

fish broke the surface of the water boldly as thoiigh seeking to

escape. The movements of the fish on these occasions could be

adequately seen : for the observer standing in the dark was so

placed that he looked through the tank and saw the fishes

silhouetted against the skylight of a neighbouring room. There is

accordingly, it appears, but little doubt that Ceratodus is to be

regarded as largely nocturnal in habit. Especially was this evident

when a living Frog was chopped into the aquarium, for it was found
that its piesence was noted almost at once.

In colour, one fish was much lightei-than the other—somewhat
greyish on the sides and back, and of a paler shade on the abdomen.
It is possible, by analogy with ganoids, that this specimen may
prove to be a female. The other specimen, possibly a male, is

much darker—blackish bottle-green, its surface slimy, with a
velvety bloom like the skin of a Salamander (Plate IX.). The fins

are darker in colour than the sides : the head is darker and greener.

The light colour on the ventral side of the head and on the lower
lip distinctly orange. Of the extreme colours should be noted the

darkness of the upper rim of the moitth and the ])aleness of the
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axil. The eye shows a distinct greyish line within the orbit : it

is somewhat dull in colour and the iris brown. The scales appear
most pi-ominently when the fish exhibits an undulating movement,
their lighter-coloured proximal rims, usually covered by the
neighbouring scales, then becoming exposed.

In its movements the fish suggests an amphibian : it will lift

its head from tbe bottom, raising itself upon the bases of its pectoral

fins and will thus pose for several minutes. In this process it

exhibits occasionally neck-movements which are distinctly unfish-

like. Sometimes it will then push itself back in a way which has
been noted in the African Lung-fish, Protopierus. In general,

however, the movements of the fish in swimming are more ganoid-

like than in the latter form. It swims leisurely about the aquarium,
undulating the body and balancing with the pectoral fins, thus
operating very much like those of the living Ganoids. In more
energetic movement it will sometimes show the pectorals fluttering

above the head as it rapidly raises and depresses them, the tips of

the fins being flexible. There is, however, less tendency for the

alternate movements of the pectoral fins ; this, in fact, was rarely

observed, and there was very little movement noted in the ventral

fins : they are, therefore, far more passive than in Protopterus. It

was observed on some occasions, when the fish was swimming near
the surface, that it would suddenly cease its movements and slowly

sink (horizontally) to the bottom, its fins extended at the sides,

acting as parachutes. When alarmed, on the other hand, it is

capable of vigorous movements, sw^eeping forward by strong strokes

of its caudal, the pectorals and the ventrals folded tightly against

the body, yc^,vj much, as Semon remarked, as in the case of a
rapidly swimming amphibian.
The best idea of the usual movements of Ceratodtis may perhaps

be had by reference to the accompanying figures, which have been
copied from pencil sketches.

The aquatic respiration of Ceratodus is normally slow and
regular : the opercular cavity fills and empties about twelve times
a minute, and during the process it may be observed that the mouth
is scarcely opened. Occasionally, however, it will open its mouth
and "gasp" spasmodically. It is clear, however, that the fish is a
nostril-breather. The mouth itself shows no movement of opening
or closing ; it is indeed hardly open, the gape being scarcely more
than 3 millimetres. The nostrils, on the other hand, are
widely dilated, and on one occasion a twitching was observed,
which was by no means fish-like. It was also noticed that the
aquatic respiration became more rapid after the fish had become
excited, e. g. after it had been pushed about the tank in order to

be photographed ; the number of respirations then became as
numerous as thirty in the minute.

Breathing by means of the lung takes place at considerable and
somewhat ii-regular intervals : from forty to sixty minutes would
include the usual periods. When excited, howevei-, the fish

breathes more rapidly, and on one occasion the interval of aerial
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respiration was found to be as brief as eight minutes. Befoi-e

rising to the surface the fisli shows evidence of uneasiness ; it will

sometimes "gasp" several times, moye backward, bend its head or

twitch its fins : it will then rise to the surface, usually slowly, and
" spout," i. e. exhale and draw in a mouthful of air somewhat
spasmodically. Sometimes it will make several gulps ; it will then

close its mouth and sink to the bottom. In this process, bubbles

always pass out on either side of the head as the fish sinks. In

one instance it was observed that the air passed out mainly on the

left side, and it was also noticed that the fish will sometimes I'ock

slightly from side to side as it sinks. Sometimes a few moments
later a large bubble will issue from the mouth. It was also noted

that if the fish becomes excited and shows energetic movement, air

will be ejected. It may finally be noted that at night the breathing-

movements appear more fiequent than during the day : air was

taken in at an interval of fourteen minutes {cf. Ramsay) : this is

doubtless correlated with the more active habit at this time. It

may be remarked that the air-breathing habit of Ceratodus seems

to be closely similar to that of Protopterus.

In feeding-habits Ceratodus resembles an amphibian. It will

snap at the food in a similar way, and shows a movement of the

head which is more nearly amphibian than fish-like. On one

occasion it bent its head to the side very much as would a Sala-

mander. It has already been mentioned that Ceratodiis is slow

of sight ; this is especially evident when food is taken. In some
cases food will remain for ten minutes in the water before it is

noticed by the fish, stimulation appearing to come rather from

the taste-buds than from the eyes. It will " feel " apparently

that there is something edible in its neighbourhood and it will

gradually move in the direction of the stimulus. It was noted

that if an object were placed on the surface of the water at the

opposite end of the tank the fish would not rise in the direction

of the food, but would grope its way uncertainly along the bottom

until it came under the food ; then it would rise to seize it. The
fish impresses one as taking its food blunderingly ; it will some-

times snap repeatedly before it succeeds in securing the object.

It would often seize a mouthful, then eject it, then hunt it up
again, mouth it, and finally swallow it. The feeding of the present

specimens indicates convinciiigly that the diet of Ceratodus is, as

Margo maintained, a mixed one. Animal fcod, living and dead,

is regularly taken, also vegetables, e. g. lettuce ; and that the

latter is actually digested and assimilated seems clear, since it is

not to be recognised in the feecal material.

In the accompanying figures (text-figs. 53 and 54) the fish is

represented in positions both of rest and of movement. In fig. 1

the fish appears in a not uncommon pose ; it balances accurately on

the pectoral fins and in the anal region, its trunk somewhat arched

upward and the head thrust close to the bottom, the pectoi'al fin

extends sideways in such a way that its postaxial border rests

against the bottom. In a somewhat similar position (fig. 2) the fish
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is flattened out more closely to the ground and the pectoral fin lies

Text fii?. 53.

Ceratodusforstpri in vnnous positions of rest und movement.
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almost flat, its preaxial rim supporting the weight. In a third

position (fig. 3) the fish balances delicately on the tips of the fins
;

and here the weight of the anterior trunk is borne mainly on the

preaxial side of the pectoral fin ; the pelvic fins are extended

downward, barely touching the bottom, the preaxial margin
lowermost. In this position the fish sometimes remains for a long

time (30 minutes) ; and on one occasion it was observed to rock

slowly from side to side in a way which suggested strikingly the

well-known habit of Cryptoh'anchus. In this pose the axis of

the body is almost straight. In the following figure, however
(fig. 4), the axis is bent somewhat upward and the fish is slowly

moving forward ; the pectoral fins are flapping up and down in a

measured way accompanied by a marked rotation in the plane of

the fin, the preaxial border first bending downward, and the

undulation hei'e produced passes around the border of the entire

fin, terminating at the axil : there is hardly perceptible a movement
of vmdulation of tlie entire body, and the pelvic fins lie closely

opposed to the wall of the trunk. A more active tvpe of movement
is presented in figs. 5 and 6 : in the foi'mer the trunk undulates

and the paired fins express more active movements. The pectoral

is flapping downward and the figure gives an idea of its flexibility

;

the pelvic moving less widely ; its plane is vertical as it extends

from the side of the body and it attains a position almost trans-

verse to the axis of the body. In fig. 6 a somewhat similar

position is viewed slightly from above, and it shows particularly

the down-sweep of the paired fins : in the pectoral it will be seen

that the preaxial border is lowermost. In another position

(fig. 7) the undulating pectoral fin is seen somewhat in side view.

A rather interesting attitude is shown in fig. 8 ; hei'e the fish,

after a pei'iod of rest, moves backward in preparing to change its

line of movement ; and it will be seen that the fish uses its paired

fins (N.B. the functional elbow-joint) as an amphibian uses its legs

in pushing backward the weight of the body ; the down-bent

position of the head is also noteworthy. In figs. 9 and 10 the

position of the fish suggests again the amphibian. In fig. 9 the

weight of the body is delicately balanced, the fish resting on its

fin-tips, its axis bent largely downward in a way strikingly unfish-

like. On one occasion, while in this position, it was obsei-ved that

a single pectoral moved as though the fish was about to " walk "

forAvard. In fig. 10 the fish has risen on the tips of its pectorals,

and these are greatly bent on account of the weight supported
;

the pelvics, spreading out forward and sideways, aid obviously

in supporting the fish. Fig.- 11 depicts a characteristic position

of the swimming fish : the body is undulating somewhat i-apidly
;

the pelvics are closely apposed to the sides of the body, and the

pectoi'als are sweeping up and down with pendulum-like regularity.

In still more i-apid movements the pectorals also become apposed

to the sides of the body and the propulsion is secvired by vigorous

undulation of the entire body, reinforced by the sweep of the

caudals. In fig. 12 the fish, after a period of swimming, becomes
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less active and sinks to the bottom, a movement which suggests

very closely one often observed in Nectnrus. The paired fins extend

Text-fig. 54.

Ceratodusforsteri in various positions of rest and movement..

straight out at the sides of the body, the pectorals moving azilj,

as though to balance the fish during its descent. A somewhat
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similar movement is shown in fig. 13, the fisli viewed from above.

In fig. 14 is shown a rather unsuccessful attempt to depict the

fish in resting position, viewed from the side and behind, and in

the three following figures are shown sketches of the fish made from
in front. In fig. 15 the slowly flapping pectorals are shown in a

somewhat rare position, paddling alternately : in this position, by
the way, one notes the almost closed mouth and the dark oj)enings

of the nostrils just within the rim of the upper lip, through M-hich

the major supply of water is passing to the gills. In fig. 16 the

fish is represented in somewhat the same position as shown in

lateral view in fig. 9 : the pi'eaxial border of the fin is tui'ned

inward, and in this sketch the opercular flaps appear well distended.

In fig. 17a forward movement is again indicated ; but in this the

undulation of the entire trunk is slowly functioning, and the

pectorals are relatively inactive. In fig. 18 a position of rest is

represented, which is not widely difierent from that shown in

fig. 3 : in this case, however, the pectoral fins do not quite touch

the bottom ; the head, however, will shortly sink and the fish

assume the position shown in fig. 3.

In text-fig. 55 the attempt is made to indicate the move-
ments of the fish in the process of coming to the surface to

breathe. In fig. 19 it swims slowl}^ to the sui'face, the pau-ed fins

flapping lazily. In fig. 20 a similar position is shown. In fig. 21

the head is shown thrust vigorously above the surface, the mouth
widely open in the process of filling the opercular cavity with air.

In fig. 22 the fish paddles backward, closes its mouth, and com-

mences to contract the opercula. In this process, during which
evidently the air is pressed into the lung, bubbles escape through

the imperfectly closed operculai' slits on either side, and sometimes

also through the closing mouth.

The behaviour of Ceratodas, in conclusion, is decidedly like that

of an amphibian. In the first place, it breathes largely through

its nostrils ; in the second place, it is salamaudrine in its movements.

Not only does it support itself on its fins, as Arthur Thomson
observed, but it is able to push itself backward, in this operation

indicating that an elbow-like joint is functional. It has also been

observed to paddle forward, using alternate movements of the

pectoral fins. It is not, however, so amphibian-like in its move-

ments as Protojjierus, which will " walk " forward balancing itself

on its paired fins. Of exceptional interest in Ceratodus, finally,

are the movements of the neck and head, which suggest strikingly

those of Salamanders.
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EXPLANATION OF PLATE IX.

The Australian Lung-fisli, Ceratodusforsteri, from a coloured sketch by

Dr. Bashford Dean of a specimen living in the Zoological Society's Gardens.
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March 6, 1906.

Dr. Henry Woodward, F.R.S., Yice-Pi^esiclent,

in the Chair.

Mr. G. A. Boulenger, F.R.S., Y.P.Z.S., exhibited a specimen
of the largest Frog known, Rana goliath Blgr., from South
Cameroon, described in the ' Annals and Magazine of ISTatural

History ' (1906, xvii. p. 317). This Frog measured 10 inches from
snout to vent, and was one of the most interesting discoveries

made by Mr. G. L. Bates, O.M.Z.S. Mr. Boulenger stated that

an even largei- living specimen intended for the Zoological

Gardens had been secured by Robertson, the young keeper who
had accompanied Mr. Bates to Cameroon last summer in order

to collect animals for the Society ; but the specimen, which he
had kept in a large tin, escaped during the night.

Among other Bati'achians which Robertson had been able to

keep alive, but did not succeed in bringing home, were examples
of the large West-African Tree-Frog, Uylamhates rufiis Reichen.,

one of which, at the end of August, produced a number of eggs,

which were also exhibited before the Meeting. These eggs were
remarkable for their large size, 5 or 6 millimetres in diameter,
and the absence of pigment. No doubt, to judge by the size of

the vitellus, the young of this Frog undergoes at least a consider-

able part of the metamorphosis within the eg^. On recently

opening the mouth of a female Hylamhates brevirostris Werner,
from South Cameroon, forming part of Mr. Bates's collection,

Mr. Boulenger was surprised to find it contained a few large

yellow eggs, 4 millim. in diameter, very similar, except foi- their

size, to those of the lai-ger H. rufus. Other eggs, identical with
those in the mouth, were still in the oviducts. This mode of

nursing approached that of the Chilian Rhinoderma dat'toini, in

which the male keeps the eggs in the much-distended vocal sac

until the young are hatched in the perfect condition. The buccal
nursing by the female made a novel addition to the already long
list of extraordinary breeding-habits in Batrachians.

Mr. R. T. Giinther exhibited some specimens of the Medusa,
Limnocnida tanganicce, obtained by Dr. W. A. Cunnington in Lake
Tanganyika during the winter months of 1904-05. The collection

was of importance, because it clearly demonstrated that the views
of Mr. J. E. S. Moore with regard to the life-cycle of the Medusa
were erroneous, for whereas in 1897 Mr. Moore thought that
he had discovered * that the asexual method of reproduction by
budding ceased in June and July (a conclusion which he stated that
he had confirmed in 1900 during the months of September and

* Proc. Zool. Soc. 1899, pp. 291-2. In this paper, "Boehm, 1887," should read
" Boehm, 1883."

Proc. Zool. Soc—1906, Yol. I. No. XIIT. 1.3
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October, when sexually matui-e individuals swarmed, though none

showed any tendency to form buds *), Dr. Cunnington's carefully

collected material, on the other hand, showed that I'eproduction

by budding was continued in August, September, December, and

February, and that it might therefore reasonably be supposed

that it went on during the greater part of the year—if, indeed, it

ever ceased.

The discovery of Limnocnida in other river-basins in Africa

had materially Aveakened the case of those Avho considered that

Lake Tanganyika was the last surviving remnant of a Jurassic

Sea. The fact that this Medusa had been found in the Victoria

Nyanza by M. Ch. Alluaud and Sir Charles Eliot, and also in

the Niger by the late Mr, Budgett, proved that it was another

instance of a member of the freshwater fauna characteristic of

the Centi-al-African Region, and that it was not peculiar to this

one deep-water lake as had been originally supposed.

Mr. G. A. Boulenger, F.R.S., V.P.Z.S., read a paper entitled

" Fourth Contribution to the Ichthyology of Lake Tanganyika.

Repoi-t on the Collection of Fishes made by Dr. W. A. Cunnington

during the Third Tanganyika Expedition, 1904-05."

This paper will be published entii-e in the ' Transactions.'

The following papers were also read :

—

1. Zoological Results of the Third Tauganyika Expedition,

conducted by Dr. W. A. Cunnington, 1904-1905.

Report on the Mollusca. Bj Edgar A. Sbiith.

[Received February 6, 1906.]

(Plate X.t)

The small collection of Mollusca obtained by Dr. W. A. Cunning-

ton in Lake Tanganyika does not contain any important addition

to the thalassoid seiies. Thei-e are some interesting specimens

of Bythoceras iridescens, tending to show that, like most fresh-

water species, it is subject to considerable vai-iation. In two
cases, Edgaria and Giraudia, I have oeen enabled to descrilie the

opercula, which hitherto wei-e unknown, and the collection also

affords one new species of the genus Anceya. The A'arious loca-

lities furnished by Dr. Cunnington also add to our knowledge

of the distribution of some of the foi-ms. Another matter which
may be referred to in these introductoiy remarks is the occuii-ence

together, at the south end of the lake, of both the keeled and
unkeeled varieties of Neothauma tanganyicense, which, according

* J. E. S. Moore, ' Tanganyika Problem,' 1903, pp. 298-308.

t For explanation of the Plate, see p. 186.
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to Mr. J. E. S. Moore *, were found by him, respectively, only at

the south end and more noi-thern localities.

Living examples were obtained of Limnotrochus, Tiphobia^

Bythoceras, Paramelania, Lavigeria, Edgaria, Gwaudia, and
Anceya ; and these it is proposed to place in the hands of an
experienced anatomist for investigation. The last three of these

thalassoid genera have not been anatomically examined, and
therefore it will be of interest to know their relationship and
systematic position, and it will also be interesting to see if the

conclusions arrived at, in respect of the rest, coincide with the

results of Mr. Moore's investigations of them. In concluding

these prefatory observations on the marine-like forms, I would
again t call attention to the fact that M. Bourguignat had em-
ployed the term " thalassoid " in connection with them long before

the iuA^ention of the compound "halolimnic" by Mr. Moore.
Among the ordinary freshwater forms, the discovery of a

species of Ancyhos, the first from the lake, is of interest. This

genus has been recorded from the Victoria Nyanza, but not from
the other large lakes of Central Africa. Being, however, such
small objects, and difficult of observation, they may have easily

been overlooked +.

Of the few species obtained by Dr. Cunnington in the Victoria

Nyanza, two appear to be new, namely, a Corhicida and a

Sphcermm, both closely allied to one or other of the few forms
already known from this lake.

I. Species from Lake Tanganyika,

a. Thalassoid Species.

1. Chytra kirkii (Smith).

Hah. Tembwi, a little below middle of west coast, 20 fath.

2. Bathanalia howesi Moore.

Hah. Niamkolo, south end of lake.

The dimensions of this species, which have never been stated,

are:—Length 30 millim., diam. 22; aperture 11| long, 10 broad.

3. Limnotrochus thomsoni Smith.

Hah. Ndanvie, east coast towai-ds the north end of the lake,

10 fathoms, also at south end.

4. TiPHOBIA HOREI Smith.

Hah. Kala, at south end of lake.

* ' The Tanganyika Problem,' p. 149.

t See Proc. Malac. Soc. vol. vi. p. 78.

X M. Louis Germain lias recently briefly dpscribed from Tanganyika new species

of Planorhis, Vivipara, and Cleopatra. Bull. Mus. Hist, Nat. Paris, 1905, no. 4,

pp. 254-261.

13*
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5. Bythoceras iridescens Moore. (Plate X. figs. 1-3.)

Hah. Niamkolo, south end of lake.

The series of specimens now available for examination shows

that this species, like most freshwater forms, exhibits consider-

able variation in size, form, and sculpture. The much enlarged

figure in the Proc. Koyal Soc. 1898, vol. Ixii. p. 452, fig. 1,

reproduced in the Proc. Malac. Soc. vol. iii. p. 93, fig. 1, exhibits

an extreme development of the anterior or basal spine, such as I

have not seen in any specimen. The largest example in the

present collection is 44 millim. in length, and the spire is much
longer in proportion to the length of the body-whorl than in the

shell depicted by Mr. Moore, and the sculpture is altogether finer.

A smaller variety, but equally adult, is more sti'ongly sculptured

than the large form and only 30 millim. in length.

6. ByTHOCERAS MINOR Moore. (Plate X. fig. 4.)

Hah. Tembwi, west coast, a little below middle, in 20 fath.

A single specimen only. I am inclined to think that this

species will eventually prove to be a vaiiety of Paramelania

crassigranulata. In the character of the shells, opercula, and

i-adulse there seems to be very little to separate the genera

Bythoceras and Paramelania.

7. Paramelania crassigranulata Smith. (Plate X. figs. 7, 8.)

Hah. South end of the lake.

One very large specimen, 37 millim. in length.

8. Paramelania damoni Smith. (Plate X. figs. 5, 6, 9.)

Hah. Tembwi, near middle of west coast of the lake, 30 fath.

;

Mrumbi, south of Tembwi, 40 fath. ; Mshale, east coast towards

the north end of the lake, 25 fath. ; also south end.

The single specimen from the last locality resembles the variety

imperialis rather than the typical foi-m.

9. Lavigeria grandis Bourguignat. (Plate X. figs. 10, 11.)

Hah. Mbete, south end of lake, on rocks in shallow water.

A few specimens rather smaller than the type (P. Z. S. 1881,

pi. xxxiv. fig. 26 a), with the oblique plications less strongly

developed.

10. Edgaria nassa (Woodward). (Plate X. fig. 19.)

Hah. Kii^ando, east coast of lake towards the south end.

A few specimens of a small variety. Operculum similar in

character to that of Lavigeria grandis, horny, dark brown,
broadly ovate, nucleus marginal, near the lower end, sculptured

with fine lines of growth.

11. Edgaria paucicostata Bourguignat.

Hah. South end of the lake.

Two rather large specimens, 21 millim. in length.
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12. Tanganyicia kufofilosa (Smith), var.

Hah. South end of lake.

One very black specimen, having evidently been stained in black

mud. It is very different in shape from the type, being more
ovate, with a longer spire, and the umbilicus nearly closed.

13. Spekia zonata (Woodward).

Hah. jSTiamkolo, south end of lake, on stones in shallow water.

14. Giraudia horei Smith. (Plate X. fig. 13.)

Hah. Mrondwe Bay, south end of lake, 10 fath.

A few examples, rather smaller than the type. Operculum
ovate, horny, brown, paucispiral in the middle, with concentric

lines of growth at the outer margin.

15. GiRAUDiA pr^clara Bourguignat. (Plate X. fig. 14.)

Hah. Moliro, west coast of south end of the lake, on rocks in

shallow water.

A few specimens, rather smaller than the type. The minute
horny operculum, 1 millim. in leng-th, consists of a single whorl,

the nucleus being subcentral, but nearer the lower end. It is

subovate, being rather narrower below than above.

16. Anceya rufocincta, sp. n. (Plate X. fig. 12.)

Shell small, elongate, subulate, imperforate, yellowish horn-
colou]', with a dark red band at the upper part of the whorls.

Whorls 1 3, slowly increasing, slightly convex ; apical whorls
probably smooth and convex, the two topmost remaining with two
spiral threads round the middle crossing the costse, which are

much finer and more numerous than those upon the lower volu-

tions. Oostse strong, oblique, about twelve or thirteen upon the
penultimate whorl, those upon the body-whorl terminating
abruptly at a strong spiral ridge which encircles the base. In a,

young specimen this ridge is absent, so that probably it only
occurs in adult shells. Aperture oblique, broadly sinuated above
and below

;
peristome continuous, brownish, outer margin thickened,

a little expanded, columellar side also thickened and reflexed, with
a distinct tooth or fold at the upper part, joined to the outer lip

by a distinct callus. Operculum none ? Length 8| millim.,

diam. 2| ; aperture 2 long, 1| broad.

Hah. Kirando, towards south end of the east coast, 10 fath.

Apparently differing from the two known species of the genus
Anceya in colour, form of the aperture, and the character of the
costse. A. giraudi Bourguignat has a palatal liration which is

absent in the present species. In his figures the outer lips

have the appearance of being drawn from broken specimens. If,

however, they are normal, they are very different from the labrum
of the present species. In a young specimen both the basal keel

and the columellar tooth are absent, so that these are probably
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features which are only developed in adult shells. Having broken

up one specimen, I failed to find an operculum.

h. Non-Thalassoid Species.

1. Limn^a natalexsis Krauss.

Hah. Swamp at Mbete, south end of lake.

2. Ancylus tanganyicensis, sp. n. (Plate X. figs. 17, 18.)

Shell very small, roundly ovate, moderately elevated, thin,

brown, finely radiately striated across the concentric lines of

growth ; apex obtuse, boss-like, circvimscribed, radiately striated,

subcentral or a tidfle towards the light ; interior glossy, exhibiting

through the semitransparency of the shell the external sculpture.

Length 2| millim., diam. 2, height 1.

Hah. On a stone dredged in a few fathoms in Niamkolo Harbour,

south end of lake.

This is the first and only species of Anclyus known from the

lake. The genus, however, occurs both in the north and south of

the African continent, but with the exception of A. stiMmanni
Mrti'tens, from the Victoria Nyanza, no species have been recorded

from the great lakes. Being so small it is possible they may have

been overlooked.

Prof. Gwatkin, who has very kindly examined the i-adula,

observes:—"As I expected, it belongs to the A. parallelas type,

which I have from S. Africa, Australia, and North and South
America. To it belong my ' Gundlachias ' from Tasmania and
New Zealand."

3. Plaxorbis sudanicus Martens.

JIab. Swamp at Mbete, south end of lake.

4. Neothauma tanganyicense Smith.

Hab. Kituta, Kala, Moliro, Sumbu, Kalambo.
Keeled and non-carinate specimens were found together at the

south end of the lake by Dr. Ounnington, so that Mr. Moore's
idea of the local distiibution of this species appears to be, in a
measure, incorrect.

5. Ampullar:A ovata Olivier.

Hab. South end of lake.

6. Unio burtoni Woodward.

Hab. South end of lake, and Kala at south end of east coast.

7. BuRTONiA tanganyicensis (Smith).

Hab. Kombe, east coast below the middle, and south end of the
lake.

8. Pleiodon spekei Woodward.

Hab. Sumbua, east coast.
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9. Bhazzma. anceyi Boui-guignat.

ffab, Kibanga.
One valve only, with five or six radiating ridges down the

anterior end.

c. Post-Pliocene Species.

Some shells of species still living in Tanganyika were found
embedded in a coarse sandy matrix upon the shore at Sumbua,
about halfway up the east coast of the lake. One reef was
so weathered that the shells {^Neothauma) stood out very con-

spicuously, just in the breakers. Three similar reefs occur at

intervals inland, on the summits of the former sandy beaches.

These shells may be referred to a late Post-Pliocene age. Other

specimens occurred in a cliff or ridge, about six feet high, in the

north-west part of the Rukwa Valley, where the lake formerly

was, but is now dried up.

So far as one can judge, none of the shells which are more or

less perfect, or of those of which there are only fragments, belong

to other than recent species, showing that these ridges are of quite

modern origin.

Among those from Sumbua, besides the Neotliatmna, are remains
of Rumella^ a thalassoid genus, and of Unio ; and from the Rukwa
Valley are fragments of Lanistes, Vivipara, Jlelania, Corhicula,

and Unio, all ordinary freshwater types. The araount of material

at hand, howevei', is so small, that one cannot say to what extent

the thalassoid shells may be represented in the same locality.

II. Species from the Victoria Nyanza.

The following species were obtained by Dr. Cunnington at

Bukoba on the west shore of the Lake.

1. Planoebis sudanicus Martens, var. minor Martens.

Hah. On water-weed in shallow-water inlet north of the town.

2. Planorbis crawfordi Melville & Ponsonby.

Hah. Same as that of preceding species.

Two specimens were obtained, which appear to be inseparable

from this species described from Cape Colony.

3. Melania tuberculata (Mliller).

Hab. Taken in shrimp-net in a few feet of water in the

harbour.

4. Vivipara constricta Martens.

Hah. Dredged in about a fathom in the harbour.

The specimens of this very variable species from this locality

are rather like Martens's figure (' Beschalte Weichthiere Deutsch-
Ost-Afrika,' vol. iv. pi. vi. fig. 20), but they exhibit a third keel

between the two represented in the illustration. They are more
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strongly spirally striated than other examples which have been
examined,

5. Unio lourdeli Bourguignat.

Hah. Dredged in about a fathom in the harbour.

6. CoRBicuLA CUNNINGTONI, sp. n. (Plate X, fig. 15.)

Shell small, irregulai'ly ovate, almost equilateral, moderately
convex, sculptui-ed with rathei' distinct and distant concentric

ridges, which become almost obsolete on both dorsal slopes ; valves

yellow olivaceous, with or withovit a few brownish rays, more or

less deep purplish within; umbones prominent. Length 12^
millim., diam. 8, height 11.

Hah. Dredged in about a fathom in the harbour.

This species may be sepai-ated from C. radiata Parreyss, the

only species recorded from the Lake, on account of its somewhat
difierent form, the umbones being more prominent, the more
distant concentric ridges, and a difference in colour. None of the

specimens exhibit the characteiistic dark purple ray proceeding

from the umbo down the middle of the valves as in C. radiata.

Two out of three examples have little or no trace of markings,

but the third is distinctly rayed with brown, the rays being

difTerent in the two valves.

7. Sph^rium victoria, sp. n. (Plate X. fig. 16.)

Shell roundly subovate, nearly equilatei-al, greyish yellow, with
numerous radiating dark hair-like lines ; valves thin, finely con-

centrically striated with the lines of growth, which are ci-ossed by
minute microscopic radiating striae which are quite invisible to the

naked eye ; interior dirty bluish ; lateral teeth delicate.

Length 9| millim., diam. 5^, alt. 8|.

Hah. Dredged in about a fathom in the harbour.

Larger than S. nyanzce Smith, not quite the same shape,

difierent in colour, rayed, and with more delicate hinge-teeth.

8. ^THERiA ellipticA Lamarck.

Hah. Entebbe, north-west end of the lake.

EXPLANATION OF PLATE X.

Figs. 1, 2, 3. Bythoceras iridescens : p. 182.

4.
,, minor : p. 182.

5, 6, 9. Faramelania damoni : p. 182.

7, 8. „ crassigranulata : p. 182.

10. Lavigeria grandis : p. 182.

11. „ „ operculum.
12. Anceya rtifocincta : p. 183.

13. Criraudia horei, operculum : p. 183.

14. „ prceclara, operculum : p. 183.

15. Corbicnla ctinningtoni\x p. 186.

16. Sphtsriwn victoriee : p. 186.

17, 18. Ancylus tanganyicensis : p. 184.

19. Edgaria nassa, operculum : p. 182.
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2. Zoological Results of the Third Tanganjdka Expedition,

conducted by Dr. W. A. Cunnington, 1904-1905.

Report on the Macrurous Crustacea. By W. T.

Calman, D.Sc, British Museum (Natural History).

[Received Pebruarj- 5, 1906.
]

(Plates XI.-XIY.*)

i. Introduction.

The collection of Macrurous Crustacea obtained by Dr. Cun-
nington from the lakes of Central Africa comprises thirteen

species, of which only three have been previously described. In
Nyasa and Victoria Nyanza only a single species was found, a

common and widely-distributed form, already recorded from the

latter lake. In Tanganyika, in addition to the two species dis-

covered by Mr. Moore, Dr. Cunnington has been fortunate enough
to find no less than ten new species, and among them representa-

tives of what I regard as two new genera. The following is a list

of the species obtained :

—

Nyasa.
Garidina nilotica, var. gracilipes (de Man).

Tanganyika.
Palcemon moorei Caiman.
Limnocaridina retiarms, n. sp.

,,
parvula, n. sp.

,, tanganyikce Caiman.

,,
similis, n. sp.

„ latipes, n. sp.

,, socius, n. sp.

,, spinipes, n. sp.

Caridella cunningtoni, n. g. et sp.

,, mimtta, n. sp.

Atyella brevirostris, n. g. et sp.

,, longirostris, n. sp.

Victoria Nyanza.
Caridina nilotica, var. gracilipes (de Man).

I am obliged to Dr. Cunnington for giving me his notes on
the occurrence and coloration of the various forms. These I

have incorporated in their proper places. It is right that mention
should be made of the excellent state of preservation of the
specimens, and of the very careful and methodical manner in

which the notes of localities and other particulars were kept.

* For explanation of the Plates, see p. 205.
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ii. Systematic Notes and Descriptions of New Genera
and Species.

Family PaljEmon id^e.

PALiEMON MOOREi Caiman. (Plate XI. figs. 1 & 1 a.)

P. moorei Caiman, Proc. Zool. Soc. 1899, p. 709, pi. xl.

figs. 20-24.

The nvxmerous and excellently-preserved specimens of this species

which Dr. Cunnington has brought home enable me to add some
further details to the desci'iption which I formerly gave. Of 18

specimens collected only two ai-e males. This is a somewhat
remarkable fact, since in this genus, as Coutiere remarks, it is

rare for the females to be as numerous as the males. The largest

specimen is an ovigerous female, 27 mm. in total length. The

males are a little smaller. The teeth of the rostrum are "
,?"

"
.

The second pair of pei'feopods in the females (Plate XI. figs. 1 &
la) difier from those of tlie male formerly figured, and from those

of the two males in the pi-esent collection, in having two low
rounded teeth or tubercles on the inner edge of each of the fingers

close to the proximal end. The males do not differ from the

females in the length or stoutness of the chelse. The carpus and
hand are rough with minute sharp granules or spines, which were
not well shown in the figure formerly given. There is some little

variation in the relative lengths of the segments of this limb, as

the following measurements (in millim.) show :

—

Merus. Carpus. Palm. Fingers.

Female 4-0 4-5 3-6 3-9

4-3 4-9 4-2 3-7

„ 4-7 5-0 3-5 3-9

„ 4-5 4-5 4-5 4-3

Male 2-9 3-3 2-5 3-0

3-6 3-6 2-3 3-1

The mandible carries a palp which, although short (about half

the length of the incisor process), is composed of three distinct

segments, and in all other respects the species confoi'ms to the

definition of the genus* to which I have referred it.

As it is by no means easy to determine what are the affinities

of this species among the very numerous and closely allied species

of the genus, I have submitted a specimen to Dr. J. G. de Man,
whose competence to pass judgment on this point will not be dis-

puted. "With his accustomed courtesy. Dr. de Man sent me a

long letter dealing with the subject, and with his permission I

quote some of his remai'ks. After noticing that F. moorei

is, without doubt, the smallest species of the genus, and that it

has, at first sight, quite the general appearance of some species of

* I follow Ortmaiiii, de Man, and the majority of recent authors in retaining the
name Palamon for this genus. I am unable to understand the reasons which have
led some American authors to follow Spence Bate in using for it the name Bithi/nis.
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the genus Caridina, Dr. de Man goes on to say—" P. sundaicus
Heller, with its varieties, does not seem to me to be the most
nearly allied to P. moorei as you suggest. Like Couti^re (Ann.
Sci. Nat. 8™^ ser. xii. p. 324), I think that P. superbus Heller
and P. ii'ompi de Man, especially the former, are the most closely

allied species. P. scabriculics Heller and P. alcocki ISTobili are

apparently also related. All these forms, however, are in a greater

or less degree different from your species. P. trompi, from Borneo,

is at once distinguished by the few and large eggs, by the shape
of the telson, the toothing of the fingei'S, &c. P. scabriculus differs

in the carapace, which is scabrous, in the rostral teeth, of which
six are set on the caiupace, and in other characters. P. alcocki

has the carpus of the second legs almost twice as long as the
merus, and little shorter than the chela. P. moorei ought, in my
opinion, to be considered as a distinct and interesting species."

To this I may add that P. sujyerhus Heller, as re-described and
figured by Coutiere {t. c. p. 319, pi. xiii. figs. 34-37), grows to a
very much larger size than P. moorei ; and when specimens of

about the same size are compared, it seems to differ in having the
chelse smooth and beset with rather long hairs. P. niloticios

Roux, of which a specimen from the Blue Nile has recently been
presented to the Museum by Captain Stanley Flower, clearly

differs from P. moorei in many charactei^s. It is of much larger

size (the specimen before me is 41 mm. in total length) ; the
rostrum has a strongly convex upper edge with eleven teeth, of

which only one is on the carapace while the distal one is some
distance from the tip ; the lower edge of the rostrum bears two
teeth (Klunzinger and Heller agree in giving the number as 1-2,

so that Roux's figure, which shows five, is no doubt incorrect)

;

the merus of the second legs is three-fourths of the length of the
carpus, which is a very little longer than the chela ; the fingers

are about equal to the palm, and the whole limb is smoother than
in P. moorei.

Occicrrence.—Off Niamkolo, 12.viii.04. " Dredged in about
12 fathoms, among shells." About sixteen females and one male.
Kalambo, 4.xi.04. " Tow-netting, surface, 8.20 p.m." One

very j^oung specimen.

Kirando, 1.xii.04. " Taken in about 10 fathoms." One female.

Mrumbi, 27.xii.04. " From about 30 fathoms." One male.

Family Atyid^e.

Caridina nilotica, var. gracilipes (de Man).

C. ivyckii, var. gracilipes de Man, in Weber's 'Zool. Ergeb.
Niederlandisch Ost-Indien,' ii. p. 393 (1891).

All the prawns obtained by Dr. Cunnington from Lake JSTyasa

and the Victoria Nyanza belong to the genus Caridina, and to
that section of the genus including the forms to which the specific

names nilotica, longirostris, and loyckii, as well as a series of

varietal names, have been applied. It is not easy to determine
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what position the present forms ought to occupy within this

gi'oup; and even if that question were satisfactorily answered, there

would still remain room for discussion as to the appropriate name
to be applied to them. It is generally agreed that Milne-Edwards's
longirostris, described as coming from Algiers, but not since found
there, is identical with the earlier oiilotica described by Roux
from the Nile. From de Man's re-examination of Milne-Edwards's
types, we know that it has the carpus of the first chelipeds one
and a half times as long as broad. From this Dr. de Man
separates as a distinct species, under the name C. wyckii Hickson,
those forms which have the first carpus at least twice as long at

broad. Prof. Bouvier (Bull. Sci. France et Belgique, xxxix. p. 79,

1905) has pointed out, however, and I can confirm the statemens,

that co-types of Prof. Hickson's species, fi-om Celebes, have the

carpus exactly as in the types of longirostris. Specimens received

from Prof. Hickson, and preserved in the British Museum, agree

very closely indeed with de Man's description of his C. nilotica,

var. minahassce (also from Celebes), difi'ering chiefly in the shoiter

dactyl us of the posteiior jierseopods, that of the fovirth pair being

less than one-fifth, and that of the fifth pair one-fourth of the

corresponding j^ropodus. It follows that, so far as the characters

of the cai'pal segments are concerned, C. wyckii Hickson must be

regarded as a synonym of C. nilotica Roux, while C. wyckii

de Man, if it is to be regarded as distinct, must receive a new
specific or varietal name. Prof. Bouvier appears to regard

de Man's species as merely a variety of that of Roux and Milne-

Edwards {t. c, table on p. 73 ; on p. 79, however, he treats it

as a separate species); and in this I am disposed to concur,

although the material at my disposal is too scanty to enable

me to form a definite opinion. At all events the specimens

collected by Dr. Cunnington in Lake Nyasa and in Victoria

Nyanza, while not agreeing exactly with each other or with any
of the described forms, come sufliciently near to the variety

gracilijoes, which de Man places under the species wyckii, and
Bouvier under nilotica ; and I therefore record them under the

latter name. The following particulars were found to agree in

several specimens from each locality, ovigerous females being

compared in each case :

—

Nyasa.—Total length up to 21 mm. Rostrum reaching beyond

antennal scale, teeth ~^Q_^g"" ^, unarmed terminal part of upper

edge much less than half its length ; one or two sub-apical teeth,

and, occasionally, an isolated tooth a little way back from the tip.

Carpus of first pera?opods two and a half times as long as broad,

that of second pair more than five times as long as broad. Dac-
tylus of fourth j)air one-fifth of propodus or a little over, bearing
7-9 spines ; that of fifth pair a little moi^e than one-fourth of

propodus, with about 33-38 sj^ines. Eggs '47 X '27 mm.
Victoria Nyanza.—Total length up to 25 mm. Rostrum, except

in one or two cases, reaching beyond antennal scale, teeth "^,_^^ '
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unarmed part of upper edge much less than half its length, one
or two sub-apical teeth, and occasionally an isolated tooth as
above described. Carpus of first perseopods not more than two
and a third times as long as broad (in a series of specimens
collected at Entebbe, by Mr. E. Degen, the carpus is only about
twice as long as broad, sometimes a little less than twice). Carpus
of second pair less than five times as long as broad. Dactylus of
fourth pair a little more than one-fifth of propodus, with 8-11
spines ; that of fifth pair more than one-fourth of propodus, with
37-50 spines. Eggs -6 x 'S? to -62 x -4 mm.

Hilgendorf has i-ecorded G. loyckii var. gracilipes from several
localities in the Victoria ISTyanza (Deutsch-Ost-Afrika, iv. (7) p. 36,

1898) and elsewhere in German East Africa. Prof. Bouvier, who
does not quote Hilgendorf's work, records from Victoria ISTyanza

and from Doufile (Dufli) on the Upper Mle (about 3° 31' JST. lafc.)

specimens which he regards as intermediate between the typical

C. wyakii of de Man and the South African var. paucipara Max
Weber. The eggs in the specimens collected by Dr. Cunnington
are rather smaller than those which Prof. Bouvier records from
Lake Victoria, and much smaller than in the typical paucipara,
while in other respects, such as the number of spines on the dactyli

of the ambulatory legs, they show no approach to paucipara.

Genus Limnocaridina.

Limnocaridina Caiman, Proc. Zool. Soc. 1899, p. 704.

To this genus, hitherto represented by only a single species
discovered by Mr. Moore, I refer six of the new species found
by Dr. Cunnington. As originally defined, the genus was
distinguished chiefly by the gi'eat reduction of the branchial
system, by the presence of a " hepatic " instead of an " antennal "

spine on the carapace, and by the characters of the first and
second maxillse and the first maxilliped. In all the species
described below, the branchial formula agrees with that formerly
given for L. tanganyikce, and there is no epipod on the first

maxilliped. The structure of the maxillas is also essentially the
same, though, in the second maxillae, the middle lobe is sometimes
more expanded than it is in L. tanganyikce, but not overlapping
the distal lobe. With regard to the spine on the carapace,
however, the new species to be described below show that the
diff'erence between L. tanganyikce and the species of Caridina is

one of position, not of homology. The spine, which in L. sociios

and L. spinipes is in the same position as the "antennal" spine
of Caridina, is clearly homologous with that which, in L. latipes,

L. similis, L. p)arvida, and L. retiarius, corresponds with what I
formerly described as the " hepatic " spine of L. tanganyikce.
In the following descriptions therefore I have abandoned the
terms "antennal" and "hepatic," and speak simply of the
" antero-lateral spine " of the carapace. In the original description
of L. tanganyikce, it is stated that the carpus of the first pei-teopods
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is " slightly excavated distally on the inner side." While this is

quite correct and holds good also for the new species described

below, it should be pointed oiit that this very slight excavation,

not visible from the outei" side, is very diffei'ent from the mai'ked

excavation of the anterioi* mai'gin of the carpus found in most of

the species, at least, of the allied genera. Since, however, the

excavation is about equally slight in some of the species of

Caridina, it does not seem advisable to include this chaiacter in

the generic definition. In all cases the terminal brushes of setaj

on the fingers of the chelse are more scant}' than in any species

of Caridina which I have seen.

/!(??/ to the S'pecies q/Limnocaridina.

A. Fingers of chehe five to seven times as long as the

palm, with very long marginal seta;.

a. Rostrum about equal to antennular peduncle i. retiarhts, ii. sp.

b. Rostrum less than half as long as tirst segment of

antennular peduncle X. pavvula, n. sp.

B. Fingers of chela; not more tlian twice as long as the

palm ; setie not very long, confined to distal part.

a. Length of sixth abdominal somite more than twice

its depth.

a. Rostrum mi\ch longer than the carapace, with
10-20 teeth below L. tanganyika Caiman.

h. Rostrum about equal to carapace, with 3-6 teeth

below T-i. similis, n. sp.

c. Rostrum less thau one-third of length of carapace,

unarmed below L. latipes, n. sp.

b. Length of sixth abdominal somite little more than
one and a half times its depth.

a. Rostiiim nearly equal to carapace; merus of last

three legs with one spine i. socius, n. sp.

h. Rostrum little more than half length of carapace

;

merus of last three legs with 2-3 spines L. spinipes, n. sp.

LiMNOCARIDINA RETIARIUS, n. sp. (Plate XI. figs. 2-8.)

Description.—Body slender ; sixth somite of abdomen a little

shorter than the carapace, length more than two and a half times

its depth. Kostrum (Plate XI. fig. 2) about equal to or a

little shorter than antennular peduncle, two-thirds as long as

carapace, decurved at base, then horizontal or slightly recurved

towards tip, teeth ^^^g"-, unarmed above for nearly half its

length fi-om tip. Antero-lateral spine of carapace set well back

from front edge. Antennular peduncle reaching to external

tooth of antennal scale. Distal edge of scale (Plate XL fig. 3)

projecting beyond external tooth. Third maxilliped extending

to end of second segment of antennular peduncle, exopod not

longer than i.schium, terminal segment slender but a little shorter

than preceding segment. First pera?opods (Plate XI. fig. 4)

reaching to tip of third maxillipeds, breadth of carpus two-thirds

of its length, chela about three times as long as carpus, palmar
portion less than one-fifth of length of fingers. Second ]3era?opods

(Plate XI. fig. 5) reaching a little beyond first, breadth of carpus

little more than two-fifths of its length ; chela a little more
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than twice as long as the carious, palmar portion about one-fifth

of length of fingers. Fingers of both chelae slightly spoon-shaped,
bearing along the whole length of their opposed edges on the
outer and inner sides a single row of very long flexible set^e

regularly arranged ; each seta has a double series of leather

widely-spaced barbs. Last three pairs of pereeopods not differing

greatly in length, third pair not reaching tip of third maxillipeds
;

dactylus of third and fourth pairs (Plate XI. fig. 6) more than
half the length of propodus, with 14 spines ; that of the fifth

pair (Plate XI. fig. 7) nearly two-thirds of length of propodus,
with 26 spines. Telson (Plate XI. fig. 8) three-fifths of length
of sixth abdominal somite. Outer plate of lu^opods longer than
inner.

Total length, $ ,
13-8 mm. Eggs -3 X '18 mm.

Remarks.—This species is distinguished from all the Atyidse
hitherto described by the remarkable and beautiful armature of

its chela3. The sette with which the fingers are furnished, instead
of forming apical tufts as in other Atyidse, diverge from the
outer and inner edges of each finger. As far as can be seen in
the preserved specimens, these setae entirely prevent the fingers

from being brought together, so that the chela? cannot be used
for seizing objects in the ordinary way. On the other hand, each
chela forms a kind of double casting-net, no doubt very efiicient

in the capture of minute living prey. The great length of the
dactylus of the posterior legs is also a characteristic feature. In
the structure of the mouth-parts and in the branchial formula
the species shoAvs no important differences from the other members
of the genus.

Occurrence.—Mbete, 1.x.04. "Taken in shrimp-net, shore-
wading." Among 17 specimens there are only three females, one
of which carries eggs.

LiMNOCARIDINA PARVULA, n. sp. (Plate XI. figs. 9-14.)

Description.—Body very slender ; sixth somite of abdomen as
long as the carapace, three times as long as deep. Rostrum
(Plate XI. fig. 9) very short, less than half as long as first

segment of antennular peduncle, expanded horizontally at the

base ;
teeth "

^

"
. Antero-lateral spine of carapace set more

than twice its own length from front edge. Antennular peduncle
reaching well beyond external tooth of antennal scale. Distal
edge of scale projecting beyond external tooth. Third maxilliped
extending to end of first segment of antennular peduncle, exopod
longer than ischium, terminal segment shorter than j)receding
segment. First perteopods (Plate XI. fig. 10) reaching to end
of penultimate segment of third maxillipeds, breadth of carpus
less than two-thirds of its length ; chela about three times as long-

as carpus, palmar portion about one-seventh of length of fingers.

Second peraeopods (Plate XI. fig. 11) reaching a little beyond
first, breadth of carpus little more than half its length, chela
two and a half times as long as carpus, palmar portion about
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one-sixth of length of fingers. Shape of fingers and setpe much
as in L. retiarhts, but the setJe are shorter and are ahnost smooth,
their barbs being extremely short and inconspicuous. Third pair

of perfeopods reaching beyond tip of third maxillipeds, last pair

distinctly shorter. Dactylus of third and fourth pairs (Plate XI.
fig. 12) less than half the length of the propodus, without spines,

except the terminal one which is long and slender ; that of fifth

pair (Plate XI. fig. 13) less than two-thirds of length of pro-

podus, with a terminal and a short subterminal spine. Telson

(Plate XI. fig. 14) a little more than half as long as sixth

abdominal somite. Outer plate of uropods a little longer than
inner.

Total length (ovigerous $ ) 6*25-6'7 mm. Eggs "26 x "16 mm.
Remarks.—This species, the smallest of the genus, is closely

allied to the preceding by the structvire of the chela?. It is

strikingly distinguished, however, not only by the veiy short

rostrum (which, in some specimens, may be even shoi-ter than in

that figured), but also by the very diflTerent armature of the

dactylus in the posterioi- pairs of legs.

Occurrence.—Kasawa, tow-netting, 8.30 p.m., 7.x.04. Many
specimens. Only three ovigerous females.

Kalambo, tow-netting, 8.20 p.m., 4.xi.04. Six specimens,

including two ovigerous females.

Karema, 12.xii.04. "tow-netting, surface, 8 30 p.m." Many
specimens.

LiMXOCARIDIXA TANGANYIKA Caiman.

Liimiocariditia tanganyikoi Caiman, Proc. Zool. Soc. 1899, p. 704,

pis. xxxix. & xl. figs. 1-2, 4-19.

I have very little to add to the account which I have already

n-iven of this species. Some of the specimens in the present

collection are lai-ger than any previously seen, reaching about

26 mm. in total length. The distal edge of the antennal scale

i-eaches beyond the external spine. There is a single spine on

the merus and another on the carpus of each of the last three

pairs of legs. The sixth abdominal somite is about equal to the

carapace, and its length two and a half times its depth.

Occurrence.—Kasakalawe, 4.viii.04. "Taken in rock-pool about

tide-mark." Two ovigerous females.

Mtondwe Bay, 10.viii.04. " Swampy shallows." Seven speci-

mens, four ovigerous.

Mtondwe Bay, Niamkolo, 13.viii.04. "Taken in shrimp-net

in a few feet of water."

Kituta, 24.viii.04. " Enormous swarms were seen swimming
close to the surface in about 10 feet of water on a calm aftei-noon.

Colour uniform bluish-grey." Dr. Cunnington notes that these

specimens differed much in colour and in general aspect from the

other specimens of L. tanganyikct, and he suspected that they

might be a distinct species, but I cannot find any noteworthy

structural diflferences.



1906.] CRUSTACEA OF THE THIRD TANGANYIKA EXPEDITION. 195

Kituta Bay, 27.viii.04. "Tow-netting, surface, 8.30 p.m."
Two specimens.

Mbete, 1.X.04. " Taken shore-wading." One female.
Kasawa, 7.X.04. " Tow-netting, 8.30 p.m." Many specimens.
Kalambo, 4.xi.04. " Tow-netting, 8.20 p.m." Three specimens.
Kazagga, 7.iii.05. " Taken close to shore." One specimen.

LiMNOCAEiDiNA siMiLis, sp. n. (Plate XII. figs. 15-22.)

Description.—Body slender ; sixth somite of abdomen shorter
than the carapace, its length about two and a half times its

depth. Rostrum (Plate XII. fig. 15) a little longer than
antennular peduncle, equal to or shorter than carapace, slightly

arched at base, then horizontal, teeth —g~-, unarmed above for

half its length. Antero-lateral spine of carapace set well back
from front edge. Antennular peduncle reaching to external
tooth of antennal scale. Distal edge of scale (Plate XII. fig. 16)
projecting well beyond external tooth. Third maxilliped not
reaching to end of second segment of antennular peduncle,
terminal segment little shorter than preceding. First perteopods
(Plate XII. fig. 17) short and stout, reaching to about the first

third of first segment of antennular peduncle, breadth of carpus
about three-fifths of its length, chela more than one and a half
times as long as the carpus, tw'ice as long as broad, fingers equal
to the palmar portion. Second perasopods (Plate XII. fig. 18)
reaching a little beyond first pair, breadth of carpus about one-
third of its length

; chela little longer than carpus, three times as

long as broad, palmar portion two-thirds of length of fingers.

Third pereeopods extending beyond and fifth pair falling con-
siderably short of tip of third maxillipeds ; dactylus of last three
pairs more than one-third of propodus, that of third and fourth
(Plate XII. fig. 19) with 14-15, that of the fifth (Plate XII.
fig. 20) with 21 spines. Telson (Plate XII. fig. 22) four-fifths of

length of sixth abdominal somite. Outer plate of uropods longer
than inner.

Total length, $ ,
16-5 mm. Eggs -28 x -18 mm.

Remarks.—This species is closely allied to L. tanganyikce, but
is distinguished by the much shorter rostrum. One very remark-
able feature is the strongly marked difference between the sexes
in the armature of the third and fourth perseopods. In the
male (Plate XII. fig. 21) the marginal spines on these segments
greatly exceed in size those of the female. A similar difference,

though less strongly marked, is found in the species described
below as L. sociits, but in the other species of the genus I have
not been able to perceive any difference between the sexes in this

respect.

Occurrence.—-Kalambo, 4.xi.04. " Tow-netting, 8.20 p.m "

One specimen.

Rusisi River, close to Tanganyika, 7.iii.05. Many specimens,
mostly females.

Proc. Zool. See—1906, Yol. I. No. XIV. 14
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LiMNOCARIDINA LATIPES, sp. n. (Plate XII. figs. 23-29.)

Description.—Body slender ; sixth somite of abdomen a little

longer than carapace, length two and a half times its depth.

Rostrum (Plate XII. fig. 23) less than one-third of length of

carapace, much shorter than first segment of antennulai- peduncle,

horizontal, teeth ""
^^

"

. Antero-lateral spine of carapace set a

little way back from front edge. Antennular peduncle reaching

to external tooth of antenna! scale. Distal edge of scale (Plate

XII. fig. 24) projecting beyond external tooth. Third maxilliped

hardly extending beyond first segment of antennular peduncle,

terminal segment two-thirds the length of preceding segment.

First perasopods (Plate XII. fig. 25) hardly reaching middle of

penultimate segment of third maxilliped, breadth of carpus about
one-half of its length ; chela one and a half times as long as

carpus, two and a half times as long as broad, palmar portion

a little shorter than the fingers. Second pei-feopods (Plate XII.
fig. 26) reaching a little beyond first, bi'eadth of carpus less than
one-third of its length, chela a little longer than the carpus, four

times as long as broad, palmar portion a little shorter than
fingers. Last three pairs of perteopods stout, third pair extending
well beyond tip of third maxillipeds, fifth pau' hardly reaching

beyond base of penultimate segment of same. Mervis and carpus

of last thi-ee pairs each with a single spine ; dactylus very short

and broad, that of foui'th pair (Plate XII. fig. 27) about one
and a half times as long as broad, and one-fourth of length

of propodus, armed with nine large spines ; that of fifth pair

(Plate XII. fig. 28) hardly twice as long as broad, a little moi-e

than one-fourth of length of propodus, with ten spines. Telson

(Plate XII. fig. 29) little more than half the length of sixth

abdominal somite. Outer plate of uropods a little longer than
inner.

Total length 9-7 mm. Eggs -25 x "16 mm.
Remarks.—This small species is easily distinguished from the

other members of the genus by its very shoi't i-ostrum, and by
the short and bi'oad dactyli of the posterior pera-opods. The
spines of the dactyli are unusually large, and do not difier in size

in the two sexes. According to Dr. Cunnington's notes, the

colovir of this species in life was " greenish, with red and yellow

spots."

Occurrence.—Mbete, 29.ix.04. " Shallow water amongst rocks."

Two specimens.

Xear mouth of Lofu, 6.x.04. " Taken on rocks, shallow water."

Four females and eight males.

Kalambo, 4.xi.04. " Tow-netting, 8.20 p.m." One specimen.

Tembwi, 2.i.05. " Taken on rocks, shallow water." Five
specimens

LiMNOCARIDINA socius, sp. n. (Plate XII. figs. 30-37.)

Description,—Body stout ; sixth somite of abdomen less than
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two-thirds of length of carapace, length about one and a half

times its depth. Rostrum (Plate XII. fig. 30) a little longer than

antennular peduncle, equal to or a little shorter than carapace,

nearly horizontal, teeth
"'*

^^l"'"' , those of dorsal edge rather long

and slender, unarmed above for less than one-third of its length.

Antero-lateral spine of carapace set close to front edge. Anten-

nular peduncle distinctly shorter than antennal scale. Distal

edge of scale (Plate XII. fig. 31) not projecting as far as the long

external tooth. Third maxillipeds extending to end of second

segment of antennular peduncle, terminal segment shorter than

preceding. First perteopods (Plate XII. fig. 32) short and rather

stout, not extending beyond middle of first segment of antennular

peduncle, breadth of carpus about three-fifths of its length ; chela

about one and a half times as long as the carpus, about two and a

half times as long as broad, palmar portion one and a half times

as long as the fingers. Second peraeopods (Plate XII. fig. 33)

hardly reaching to end of first segment of antennular peduncle,

breadth of carpus less than one-quarter of its length ; chela little

longer than carpus, more than four times as long as broad, palmar
portion about equal to fingers. Third perfeopods reaching beyond,

fifth pair falling considerably short of tip of third maxillipeds.

Merus and carpus of last three pairs each with a single spine

;

dactylus a little less than one-quarter of length of propodus, that

of fourth (Plate XII. fig. 34) with seven, that of fifth (Plate XII.
fig. 36) with thirteen spines. Telson (Plate XII. fig. 37) a little

shorter than sixth abdominal somite. Outer plate of uropods

shorter than inner.

Total length 12 mm. Eggs "26 X "17 mm.
Remarks.—This species was twice found in company with

L. spinijyes, which it resembles in the rather short stout body, in

the position of the antero-lateral spine close to the front edge of

the carapace, and in having the outer plate of the uropods shorter

than the inner. It difiers in the shorter rostrum, in the short

fingers of the first chel?e, and in the presence of only one spine on
the merus of the posterior legs. In the male, the spines on the

dactyli of the third and fourth peraeopods are somewhat stronger

than in the female (Plate XII. fig. 35).

Occurrence.—l^iamkolo Harbour, 7.ix.04. " Dredged in about

3 fathoms among shells." Many specimens.

Utinta, 5.xii.04. " Dredged in about 1 fathoms among shells."

One specimen.

Kirando, l.xii.04. " Taken in about 8 fathoms of water,

among shells." One specimen.

LiMNOCARiDiNA spiNiPES, sp. n. (Plate XIII. figs. 38-44.)

Description.—Body stout ; sixth somite of abdomen less than
two-thirds of length of carapace, length about one and a half

times its depth. Rosti-um (Plate XIII. fig. 38) reaching to end
of second segment of antennular peduncle, one-half to nearly two

14*
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thirds of length of carapace, hoiizontal, teeth ''~\^_^
"'

, unarmed

above for one-fourth of its length. Antei-o- lateral spine of cara-

pace small, set close to front edge. Antennular peduncle a little

shorter than antennal scale. Distal edge of scale (Plate XIII.

fig. 39) not projecting so far as the external tooth. Third maxilli-

peds not reaching to end of second segment of antennular peduncle,

terminal segment a little shorter than preceding. First perjeopods

(Plate XIII. fig. 40) short and stout, not reaching middle of first

segment of antennular peduncle, breadth of carpus about two-

fifths of its length ; chela one and a half times as long as carpus,

two and a half times as long as broad, palmar poition slightly

shorter than fingers. Second perseopods (Plate XIII. fig. 41) not

reaching end of first segment of antennular peduncle, breadth of

carpus one-fifth of its length ; chela equal to carpus, abovit four

times as long as broad, palmar poi'tion little more than half of

length of fingers. Third perfeopods reaching well beyond, fifth

pair falling short of tip of thii'd maxillij:>eds. Merus of last thi'ee

pairs with two, sometimes thi'ee, spines on distal part of the lower

niai-gin, carpus with two spines side by side. Dactylus in each

case a little less than one-third of length of propodus, that of

third pair (Plate XIII. fig. 42) with five,'that of fifth (Plate XIII.

fig. 43) with twelve spines. Telson (Plate XIII. fig. 44) a little

shorter than sixth abdominal somite. Outer plate of uropods a

little shorter than inner.

Total length 7 mm. Eggs "25 x '15 mm.
Remarks.—This species resembles the preceding very closely,

but the distinguishing charactei's are constant in all the specimens

examined.
Occurrence.—Niamkolo Harbour, 7.ix.04. " Dredged in about

3 fathoms, among shells." Two specimens.

Kirando, l.xii.04. " Taken in about 8 fathoms of water,

among shells." Many specimens.

Utinta, 6.xii.04. " Dredged in about 15 fathoms among shells."

Twelve specimens.

Genus Caridella, gen. nov.

Perfeopods without exopods ; carpus of first pair excavated

distally, that of second pair not excavated ; chelfe of both pairs

with a distinct palmar portion. Epipods on the first three pairs

of perasopods. ISTo pleurobranchia on the last thoracic somite.

Tj^pe, C. cunnivgtoni, sjj. n.

This new genus is intermediate to some extent between Caridiva

and Limnocaridina. It resembles the former in the general

structure of the mouth-parts, in the presence of an outer plate

on the first maxilla and of a minute epijiod on the first maxilliped.

It approaches Limnocaridinci in the reduction of the branchial

system and especially in the absence of the posteiior pleuro-

branchia, while sevei'al of the gills in the anterior part of the

branchial chamber are also absent or reduced to small vestiges.
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It is extremely difficult to determine exactly the number of gills

in species so small as those described below ; and the following
formula for G. cunningtoni is given with the reservation that
some minute vestiges of gills may have been overlooked. The
absence of the posteiior pleurobranchia, however, as well as the
absence of an epipod from the penultimate legs, are characters
which it is comparatively easy to demonstrate and which seem to
justify the establishment of the new genus.

Branchial formula of Cardiella cimm ngtoni.

mxp. 1 mxp. 2 mxp. 3 per. 1 pei-. 2

1

per. 3 per. 4 per. 5

Pleurobraiichiae

Artiirobranchise

Podobrancliiae ep. ep.

r.

ep.

1

ep.

1

ep.

1

ep.

1

In the ease of C. cunningtoni, the large and peculiar first pair
of chaise and the luiai'med dactjdi of the third and fourth paii-s of

legs a.re striking features. They are not shared by C. minuta, but
owing to the small size of this species and the fact that only one
adult specimen was found it has not been possible to make a
complete examination of its characters, and it may yet prove to
belong to a distinct genus.

Caridella cunningtoni, n. sp. (Plate XIII. figs. 45-52.)

Descrijytion.—Rostrum (Plate XIII. fig. 45) reaching nearly to

end of second segment of antennular peduncle, less than half

length of carapace, slightly deflexed, teeth
'—2I5—• Antennular

peduncle (Plate XIII. fig. 46) reaching to end of antennal scale,

second and third segments longer than broad, external spine of

first segment reaching to end of segment, distal spine reaching to

middle of succeeding segment. Distal edge of antennal scale

(Plate XIII. fig. 47) hardly projecting beyond external tooth.

Third maxilliped not extending to end of antennular peduncle.

First per^eopods (Plate XIII. fig. 48) very stout, reaching to about

end of penultimate segment of third maxillipeds ; merus produced
as a blunt tooth above articulation of carpus ; carpus less than

twice as long as broad, distinctly excavated distally ; chela more
than one and a half times as long as carpus and much broader,

less than two and a half times as long as broad ; fingers a little

shorter than the palm, gaping widely, a stout curved tooth at base

of immovable finger fitting into a notch at base of dactylus, apical

brushes scanty and short. Second perfeopods (Plate XIII. fig. 49)
slender, extending beyond tip of third maxillipeds ; carpus about

seven times as long as broad ; chela shorter than carpus, nearly

four times as long as broad, fingers one and a half times as long
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as tlie palm, a small tooth at base of immovable finger. Third

pei-feopods a little stouter than fourth (Plate XIII. fig. 50) ; merus

in both with three spines below ;
propodus about three and a half

times as long as dactylus, wliich is unarmed except for the

terminal spine. Dactylus of fifth pair (Plate XIII. fig. 51) one-

third of length of propodus, with a comb of about 37 slender spines

besides the stout terminal spine. Telson (Plate XIII. fig. 52)

equal to sixth abdominal somite. Outer plate of uropods sliglitly

shorter than inner, with a transverse row of about fourteen

spines.

Total length 9 mm. Eggs -45 x '62 mm.
Remarks.—This species is at once distinguished from all other

Atyidfe known to me by the structure of the first pair of chelpe.

In the absence of spines other than the apical one on the dactyli

of the third and fourth pairs of legs, it resembles the species

described above as Limnocaridina parvida.

Occurrence.—Kala, 19.xi.04, " Taken on rocks, shallow water."

One specimen.

Kirando, l.xii.04. " Taken in about 8 fathoms of water among
shells." Six specimens.

Utinta, 6.xii.04. " Dredged in about 15 fathoms, among
shells." Many specimens.

Caridella minuta, sp. n. (Plate XIII. figs. 53-56.)

Description.—Rostrum (Plate XIII. fig. 53) hardly reaching

beyond first segment of antennular peduncle, about one-quarter

of length of carapace, straight, teeth ^ . Antennular peduncle

not reaching to end of antennal scale, second and third segments

broader than long, external spine of first segment not reaching end

of segment, no distinct distnl spine. Distal edge of antennal

scale projecting beyond external tooth. Third maxilliped extend-

ing beyond antennular peduncle. First perseopods (Plate XIII.

fig. 54) very short and stout ; carpus bioader than long, strongly

excavated distally ; chela nearly three times as long as carpus and

a little broader, about twice as long as broad ; fingers two-thirds

as long as the palm, slightly gaping ; no tooth at base of immov-

able finger. Second perajopods (Plate XIII. fig. 55) more slender
;

carpus twice as long as broad ; chela one and a half times as long

as carpus, fingers a little longer than palm. Last three pairs of

pera?opods (Plate XIII. fig. 56) similar and rather stovit ; dactylus

at least one-third of length of pi'opodus, and little more than

twice as long as broad, with eight strong spines of which the

second, not the terminal one, is the largest. Telson equal to sixth

abdominal somite. Outer plate of uropods slightly shorter than

inner, with a transverse row of four spines.

Total length 4 mm. Eggs -22 x 15 mm.
Remarks.—Owing to the veiy small size of this species, it is

extremely diflicult to determine its exact branchial foimula, but

I have satisfied myself that it has no pleurobranch on the
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last thoi^acic somite and that the epipods extend to the third

perfeopods. On these grounds I refer it provisionally to the

genus Caridella. Fi-om the preceding species it is distinguished

by the characters of the first perseopods and the well-armed dactyli

of the third and fourth.

Occurrence.—Near mouth of Lofu, 6.x.04. " Taken on rocks,

shallow water. Colour yellowish, with red spots ; eggs green."

One specimen, ovigerous.

Karema, 12.xii.04. " Tow-netting, surface, 8.30 p.m." Six

immature specimens.

Genus Atyella, gen. nov.

Perseopods -without exopods ; carpus of first and second pairs

excavated distally ; chelfe without any distinct palmar portion.

Epipods on the first three pairs of perseopods. No pleurobranchia

on the last thoracic somite.

Type, A. hrevirostris^ sp. n.

This genus bears the same relation to Caridella tYiiit Atya bears

to Caridina, differing in having the carpus of the second perseopods

excavated and the palmar portion of the chelae obsolete. Perhaps

the comparison should be with Ortmannia {Atyoida) rather than

with Atya, for the two fingers of the chelae, the propodus and
the dactylus, are not exactly alike, though the articulation

between them is pi-actically in a straight line with their opposed

edges. In any case, the new genus is distinguished from both of

those just mentioned by the reduced number of the branchiae.

In Ortmannia 2)otimirivi, the' only species, so far as I know, which

resembles the present genus in having no epipods on the penul-

timate pair of legs, Fritz Miiller states that there are seven gills

on each side, one above each of the five thoracic legs, one above

the external maxilliped, and a very small one on the second

maxilliped (Arch. Mus. Rio de Janeiro, viii. p. 166, 1892). The
branchial formula for Atyella is the same as that given above for

Caridella.

Referring to a bottle containing both the species described

below, Dr. Cunnington notes that the specimens were "red in the

dark, changing to light violet in the light ; with red-brown setse

on the chelae." Fritz Miiller has described changes of colour

in Ortmannia (Atyoida) j^otimirim (t. c. p. 155, also Kosmos
(Stuttgart), Jalii^g. iv. Bd. \'iii. p. 472, 1881).

Atyella brevirostris, sp. n. (Plate XIV. figs. 57-64.)

Description.—Rostrum (Plate XIY. fig. 57) generally less than

one-third of length of carapace, reaching just beyond end of first

segment of antennular peduncle or neai'ly to end of second,

slightly decurved, teeth ^_^ -, those on upper edge extending*

nearly to tip. Antennular peduncle (Plate XIY. fig. 58) a little

shorter than antennal scale ; first segment equal to second and

third together, external spine of first not reaching end of segment
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distal spine reaching middle of second segment. Antennal scale

(Plate XIV. fig. 59) little more tlian half length of carapace, ex-

ternal spine not reaching beyond ditjtal margin. Third maxillipeds

reaching a little beyond tip of anten-nal scale, terminal segment
a little longer than preceding. First and second perteopods not

dissimilar in shape and size ; fii'st pair (Plate XIV. fig. 60) hardly

extending beyond penultimate segment of third maxillipeds.

Carpus of fii'st paii- neai-ly three quarters as broad as long, less

than half length of chela ; that of second pair (Plate XIV. fig. 61)

hardly longer than broad, about two-fifths of length of chela.

Third perieopods (Plate XIV. fig. 62) stouter than the following
;

merus with four spines on distal half of lower edge
;
propodvis

more than half as long as merus ; dactylus, including terminal

spine, a little more than one-fifth of propodus, with three spines

on its lower edge. Fifth perfeopods (Plate XIV. fig. 63) with

propodus longer than merus ; dactylus, including terminal spine,

about one-fourth of propodus, with about 43 spines on lower

edge.

Total length, female (not ovigerous) 13"5 mm.
Occurrence.—Mbete, 1.x.04. " Taken on rocks, shallow water."

Many specimens.

Near mouth of Lofu, 6.x.04. " Taken on rocks, shallow

water." Many specimens.

Kala, 19.xi.04. "Taken on rocks, shallow water." One
specimen.

A very small specimen taken in a rock-pool at Kasakalawe,

4.viii.04, is referred with some doubt to this species.

Atyella longirostris, sp. n. (Plate XIV. figs. 65-72.)

Description.—Rostrum (Plate XIV. fig. 65) about five-sixths

of length of carapace, equal to or a little longer than antennular

peduncle, nearly horizontal, teeth - - ~
, unarmed above and

below for one-third of its length from tip, teeth on upper edge

becoming long and slender anteriorly. Antennular peduncle

(Plate XIV. fig. 66) a little longer than antennal scale, first seg-

ment less than second and third together, external spine of fii-st

reaching beyond end of segment, distal spine reaching to end of

second segment. Antennal scale (Plate XIV. fig. 67) about three-

fourths of length of carapace, external spine hardly reaching

beyond distal mai-gin. Third maxillipeds not quite reaching tip

of antennal scale, terminal segment equal to oi- a little longer

than preceding. Fii-st and second perteopods similar to those of

A . hrevirostris ; carpus of first pair (Plate XIV. fig. 68) five-eighths

as broad as long, about half length of chela ; that of second pair

(Plate XIV. fig. 69) nearly thi^ee-quarters as broad as long, less

than half as long as chela. Third perajopods (Plate XIV. fig. 70)
considerably stouter than the following ; merus with five stout

spines, of which the first is one-third of length of segment from
its proximal end

;
propodus less than two-thirds of length of
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merus ; dactylus, includiiig terminal spine, about one-fifth of

propodus, with two spines on lower edge. Fifth perasopods

(Plate XIY. fig. 71) with propodus longer than merus ; dactylus,

including terminal spine, one-fifth of propodus, with about 26

spines on lower edge.

Total length, female (not ovigerous) 15 mm.
Remarks.—This species is very similar to the preceding, but

appears to be sufficiently distinguished by the longer rostrum, the

longer sjoines on first segment of antennular peduncle, and the

smaller number of spines on dactylus of last perpeopods.

Occurrence.—Mbete, 1.x.04. " Taken on rocks, shallow water."

Two specimens.

Kala, 19.xi.04. "Taken on rocks, shallow water." Two
specimens.

iii. General Remarks.

So far as the Macrurous Crustacea are concerned, the chief

result of Dr. Cunnington's Expedition has been to render still

more striking the great richness and peculiar character of the
fauna of Tanganyika as compared with that of the other lakes of

Central Africa. While Nyasa and Victoria Nyanza have yielded

only a single species which, with its varieties, has an enormously
wide geographical range from the Nile (and perhaps Algiers) to

Natal on the south, and to Queensland and New Caledonia on
the east, every one of the twelve species found in Tanganyika is,

so far as we yet know, peculiar to that lake. Of these, Palcmion
moorei belongs to a genus having a very wide distribution in the

fresh-waters of tropical regions ; but while a number of species

are known from East and West Africa, P. moorei is the only one
yet found in the region of the great lakes. Apai-t from its very
small size, the species does not present any very unusual or striking

characters, and it is therefore impossible to attach any great

importance, from the point of view of zoogeography, to its

supposed affinities with other species. It maybe noted, however,
that all the species with which it is found possible to compare it

closely are inhabitants of the East African and Oriental regions,

and that the species from the Nile, while undoubtedly distinct,

does not difier in such a way as to exclude the possibility of

phylogenetic connection.

With the remaining eleven species, belonging to the Atyidas,

the case is very different. They represent three genera which, so

far as is yet known, are peculiar to Tanganyika, and which difier

from all the other genera of the family in having a smaller number
of branchiae. W^hether this single common character indicates a
phyletic connection between the three genera is doubtful. The
resemblances between Limnocaridina and Caridina, and between
Atyella and Atya or Ortmannia, would suggest that the reduction
of the gills had taken place independently in the two cases. At
the same time, Bouvier's very interesting discovery (C. R. Acad.
Sci. cxxxviii. p. 446, 1904, and Bull. Sci. France et Belgique, xxxix.
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pp. 57-134, 1905) that certain species occasionally present
" mutations" leading at a single step from Caridina to Orimannia

and from Ortmannia to Atya, must be borne in mind as suggesting

the possibility that the Atya-Wke characters of Atyella may have

arisen independently in the Tanganyika forms. In any case,

there can be no'doubt that the Atyida? of Tanganyika rank among
the most highly specialised members of the family and are fai-

removed from such primitive forms as Xiphocaris and Atyaephyra.

When describing the two species of Prawns discovered by
Mr. Moore in Tanganyika, I pointed out (Proc. Zool. Soc. 1899,

p. 711)* that they thi'ew no light on the general question of the

oris;in of the Tanganyika fauna, inasmuch as they belong to groups

which are characteristically inhabitants of fresh-water. Since

then, in his book on ' The Tanganyika Problem ' and elsewhere,

Mr. Moore has claimed that the prawns belong to the " relict,"

or as lie terms it " halolimnic," section of the fauna of that lake.

He believes that the members of this section are distinguished by
special resemblances to marine forms and by generally primitive

chai'acters. He supposes that they i-epresent the descendants of

mai-ine species which reached theii' present habitat not later than

the Jurassic epoch, when the present site of the lake was occupied

by an arm of the sea.

It is necessary, therefore, to state definitely that there is not

the smallest ground for svipposing that the Macrurous Crustacea

of Tanganyika have had such an origin. The groups to which

thev belong, the genus Palcemon and the family Atyidse, are

widely distributed in the fresh-waters of tropical regions, and
the fact that repi-esentatives of both occur in Tanganyika is, in

itself, no more surprising than the fact that i-epi'esentatives of

both occur in the Upper Nile. Nor is it the case that the

Tanganyikan species present such plimiti^e characters as would

bring them closer to the hypothetical marine stocks from which

these groups have arisen. As regards the Atjddre, at all events,

the reverse is the case, for the Tanganyikan genera are in some
respects the most specialised members of the family. What does

distinguish the Macruran fauna of Tanganyika is the great

number of species found within a limited and continuous area t
and their distinctness, so far as we know, from all the species

inhabiting adjacent i-egions. The explanation of these peculiarities

is a very ditiicult problem and one which cannot be profitably

considei'ed apart from the similar problems presented by the other

elements of the Tanganyikan fauna. For the pi-esent, however,

* In stating (/. c.) that the genus Caridina was not known to occur in West
Africa, I overlooked Hilgendorf's description (SB. Ges. naturf. Preunde Berlin,

1893, p. 156) of a species from Togoland. Bouvier has since recorded a variety ot

the same species from the interior of the French Congo and from the neighbourhood
of Lake Tchad.

t It has lately been suggested by Dr. F. Sarasin (C. R. Congres Internat. Zool.

Berne, 1904 (1905) p. 151) that the peculiar richness in Decapod Crustacea which
distinguishes the fresh-waters of Celebes may be directly correlated with the poverty

of the fish-fauna of that island. It is plain that this explanation cannot be applied

to the case of Tanganyika, where the fish-fauna is remarkably rich.
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the characters of the Macrura seem to me to point in the direction

of some such explanation as that which has been suggested by
Mr. Boulenger in the case of the fishes, namely, that the forms
now inhabiting the lake are the result of divergent evolution and
specialisation during a very long period while the lake was quite

isolated.

EXPLANATION OF PLATES XL-XIV.

Plate XL

Fig. 1. JPalcemon moorei (p. 188), second pei-asopod of female. Total length of body
27 mm. 1 a. Portion of same, further enlarged.

2. Limnocaridina retiarius (p. 192), female. Cephalothorax from the side.

3. „ „ female. Antennal scale.

4. „ „ „ Perseopod of first paii',

.5. „ ,, „ Perajopod of second pair.

6. „ „ „ PeriEopod of fourth pair. 6 a. Dactylus
of same, further enlarged.

7. „ „ „ Perseopod of lifth pair. 7«. Dactylus of

same, further enlarged. 7 h. Spines of

dactylus.

8. „ „ „ Tail-fan.

9. Limnocaridina parvula (p. 193), female. Cephalothorax from the side.

10. „ „ female. Peraeopod of first pair.

11. „ „ „ Perseopod of second pair.

12. „ „ ,, Peraiopodof fourth pair. 12 a. Dactylus
of same, further enlarged.

13. „ „ ,. PerDsopod of fifth pair. 13 a. Dactylus
of same, further enlarged.

14. „ „ „ Tail-fan.

Plate XII.

Fig. 15. Limnocaridina similis (p. 195), female. Cephalothorax from the side.

16. „ ,, female. Antennal scale.

17. „ „ ,, Peraeopod of hi'st pair.

18. „ „ „ Peraeo]3od of second pair.

19. ,, „ ,, Perffiopod of third pair, dactylus.

20. „ „ „ Peraeopod of fifth pair. 20 a. Dactylus
of same, further enlarged.

21. „ „ male. Perasopod of third' pair. 21a. Dactylus
of same, further enlarged.

22. „ „ female. Tail-fan.

23. Limnocaridifia latipes (p. 196), female. Cephalothorax from the side.

24. „ ,, female. Antennal scale.

25. „ „ ,, Perajopod of first pair.

26. „ „ „ Peraeopod of second pair.

27. „ „ „ Peraeopod of fourth pair. 27 a. Dactylus
of same, further enlarged.

28. „ „ „ Peraeopod of fifth pair. 28 a. Dactylus
of same, further enlarged.

29. „ „ „ Tail-fan.

30. Limnocaridina socius (p. 196), female. Cephalothorax from the side.

81. „ „ female. Antennal scale.

32. „ „ ,, Pera3opod of first pair.

33. „ „ „ Peraeopod of second pair.

34. „ „ „ Perteopod of fourth pair. 34 a. Dactylus
of same, further enlarged.

35. „ „ male (smaller specimen). Dactylus of fourth pera;o-

pod.

36. „ „ female. Peraeopod of fifth pair. 30 a. Dactylus of
same, further enlarged.

37. „ „ „ Tail-fan.
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Plate XIII.

Fig. 38. iJmnocaridina spinipes (p. 197), female. Cephalotliorax from tbe side.

39. „ „ female. Antennal scale.

40. „ ,, ,, Perffiopod of first pair.

41. „ „ ,, Peraiopod of second pair.

42. „ „ ,, Perjeopod of third pair. 42 a. Dactylus
of same, further enlarged.

43. „ „ „ Fera3opod of fifth pair. 43 a. Dactylus
of same, further enlarged.

44. „ „ „ Tail-fan.

45. Caridella cunn'mgtoni (p. 199), female. Cephalothorax from the side.

45 fl. An egg, drawn to same scale.

46. „ „ female. Peduncle of antennule.
47. „ ., ,, Antennal scale.

48. „ „ „ Pera!opod of first pair.

49. „ „ „ Peraiopod of second pair.

50. „ „ „ Peneopod of fourth pair, terminal part.

50 a. Dactylus, further enlarged.

51. „ „ ., Pera^opod of fifth pair, terminal part.

52. „ „ „ Tail-fan.

53. Caridella minuta (p. 200), female. Cephalothorax, from the side.

54. ,, ., female. Perasopod of first pair.

55.
,, „ „ Peraeopod of second pair.

66. „ „ ,, Perieopod of fifth pair. 56 a. Dactylus, further

enlarged.

Plate XIV.

Fig. 57. AUjella hrevirostris (p. 201), female. Cephalothorax, from the side.

58. „ ,, female. Peduncle of antennule.

59. „ „ „ Antennal scale.

60. „ „ „ Peraeopod of first pair.

61. „ ,, „ Perseopod of second pair.

62. „ ,, ,, Peneopod of third pair. 62 rt. Dactylus of

same, further enlarged.

63. „ ,, „ Peraeopod of fifth pair. 63 a. Dactylus of

same, further enlarged.

04. „ „ „ Tail-fan.

65. Afi/ella longirostris (p. 202), female. Cephalothorax from the side.

66. ,, ,, female. Peduncle of antennule.
67. ,, ,, ,, Antennal scale.

68. „ „ „ Perajopod of first pair.

69. „ „ „ Perseopod of second pah\
70. „ ,, „ Perffiopod of third pair. 70 a. Dactylus of

same, further enlarged.

71. „ „ „ Perreopod of fifth pair. 71 «. Dactylus of

same, further enlarged.

72. „ „ ., Tail-fan.

o. Zoological Results of the Third Tanoanyika Expedition,

conducted by Dr. AV. A. Cunnington, 1904-1905.—

Report on the Oligochseta. By Frank E. Beddard,

F.R.S,, Prosector to the Society.

[Received Fehruary 12, 1906.]

The OligochfBta brought back by Dr. Cunnington from Lake
Tanganyika, and which have been submitted to me for study,

belong to four new species, which I name Ocnerodrilus {Ilyogenia)

cunningtoni, AUuroides tanganyikce, Jletschaina tanganyikce, and
iStuhlmannia inermis. Of these the first two are types which are
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among those Oligoclifeta lying on the border-iine between the
purely aquatic forms, like the Lunibriculidse, and the purely
terrestrial earthworms, such as Lumhricus. Both these species
have been obtained either from the depths of the lake or from
the roots of plants gi-owing on its margin. The two remaining
species are Eudriline genera, like the majority of Ethiopian
terrestrial Oligochaeta; and, like the earthwoi'ms of Tropical
Africa generally, they are semiaquatic in habit, dwelling in very
wet places not far from the shores of the lake.

StuMmannia inermis, sp. n,

A number of specimens of a worm dug up in the close neigh-
bourhood of the shores of the lake from sandy mud seem to me to
belong to an undescribed species of the genus Stuhlmannia.
The salient character of this species, viz., the occasional absence

or, if present, feeble development of penial seta3, has suggested its

name. At the same time none of the considerable number of
examples collected by Dr. Ounnington is fully mature ; so that it

is conceivable that the penial setse ai'e as yet undeveloped. Never-
theless this view seems to me to be unlikely. The penial sette are
often visible in earthworms when other parts of the sexual organs
are in a comparatively undeveloped state. On the latter view
therefore I venture to regard the species as new, for it seems
hardly likely that of three individuals selected at random for
anatomical study the penial setse should be fortuitously absent or
lost in the course of the dissection or the preparation of micro-
scopic sections. In one specimen, however, they were present, but
feebly developed. They are hollow in transverse section.

The genus Stuhlmannia is one of the most prevalent African
genera of Eudrilidje, and the present species does not differ from
the numerous examples of other species which 1 have had the
oppoi-tunity of examining in the general outward appeai-ance. It
is a long thin worm of about the size of Stuhlmannia variabilis.
The largest example measured 138 mm. All of the speci-
mens were immature and showed neither clitellum nor a penis.
The spermathecal and the atrial pores were, however, plainly
visible and separable from each other by their characters as well
as, of course, by their position. The spermathecal pore on the
xiiith segment was on a raised protuberance. The atrial pore on the
boundary-line of segments xvii./xviii. was a raised protuberance
with a crater-like depression in the middle. The ventral setce of
the xviith segment were missing, otherwise both pairs are present
in the genital region as elsewhere. The oviducal pores are to the
inside of the lateral pair of seta? on the xivth segment. The setfe
are closely paii'ed and upon the ventral surface of the body.
The colour of the worms (in formol) is a dark bluish purple,

so general a hue among earthworms and the Eudrilidse in par-
ticular.

The gizzard lies in segment v. The calciferous glands, which
have the same rudimentary character as in other members of this
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subfamily of the Eudrilidfe {Pareudrilacea) *, extend from segment

vi. to xii. inclusive.

The septa which lie between segments v./xii. are vei-y thick

;

those which divide the two following segments are moderately

thick and are at least distinguishable by theii' size from those

which fullow. It is noteworthy that the septa Avhicli enclose

segment xiii. approach each other very closely in the middle

of the body in immature examples which I have examined in

glycerine after dividing them longitudinally. This is not infre-

quent in the ovarian segment of eai'thwoims.

Although the female reproductive organs were more or less

fully developed in two out of the five examples which I studied of

this species, 1 am not able to give a complete account of their

.structure. There is, however, a median spermathecal sac which

opens upon the thirteenth segment to the exterior. This is

connected wdth an egg-conducting apparatus, as in other species of

the genus.

It is largely the asymmetry of the female generative apparatus

which leads me to refer the present species to the genus

Stuhlmannia ; though it is, of course, not this feature alone

which has inflvienced me. There are obviously other points

of similarity. In his account of both Stuhlmannia variabilis and
^S'. gracilis Michaelsen has not noticed the asymmetry f. In
examples of a species wdiich I regarded as belonging to that

species t I commented upon the fact that the receptaculum

ovorum of one side of the body was rudimentary. In a more
recent and moi-e exhaustive account of the female reproductive

system of the genus, and as I thought of the same species, viz.

*S'. variabiUs, I described at length § the same series of facts.

Still later I found || in a third species of the genus, viz. S. michael-

se7ii, the same asymmetry.
There is some discrepancy in the three accounts given by

me of the asymmetry which possibly are not real discrepancies,

I have described in some cases the left and in others the right

side of the apparatus as partly rudimentary. In the species

which foims the subject of the present communication there is no
doubt that it is the light side which is fully developed and the

left receptaculum ovorum which is rudimentaiy. This agrees

with my account of Stuhlmannia michaelseni and with my earlier

statement as to the matter contained in the " Monograph." If

there is an error I am not now able to rectify it. But I can say

positively that in Stuhlmannia inermis I found the receptaculum

to be rudimentary upon the left side of the body. The median
spermathecal sac gives off a branch upon each side which passes

* Beddarcl, Quart. Jouni. Micr. Sci. vol. xxxvi., u. s.

t
" Besclireibung der von Hen- Dr. Fr. Stulilmaiin auf Sansibar uiid dem gegen-

iiberlieg-enden Festlande gesammelteiiTeiTicolon," Jahrb. Hamb. wiss. Anst. ix. (1891),

and " Die Regenwiimier Ost-Afrikas," in Deutsch Ost-Afiika, Bd. iv.

X A Monograpli oftlie Order Oligocba'ta (Oxford, 1895).

§ " On some Earthworms from British East Africa," P. Z. S. 1901, vol. i. p. 351.

II

" On a new Genus and Two new Species, &c.," P. Z. S. 1903, vol. i. p. 212.



1906.] WORMS OF THK THIRD TANGANYIKA EXPEDITION. 209

round the intestine ; but whether the two unite above or not, I

am unable to say. The " bursa copulatrix," or terminal chamber
of the spermathecal sac which opens directly on to the exterior,

may or may not communicate directly with the chamber containing
the ovaries. I have no evidence of the communication if it exists.

But in any case the sac in which the ovaries lie is different from
what is to be found in ;S'. vaj'iabilis*.

In the present species of StiMmannia the entire bursa copu-

latrix lies within a large sac, which reaches from septum to septum
of the xiiith segment and completely roofs in the bursa. In this sac

attached to the front wall of the segment I have found one ovary.

There is no question here as in S. variabilis of a small sac enclos-

ing the ovary and communicating by a slender duct with the
spermathecal sac and its circumoesophageal diverticula. For
this reason I regard S. inermis as a distinct species from
S. variabilis.

Dr. Michaelsen's recently described species StiMmannia
asytnmetrica t is apparently not to be confused with the present

species, as indeed the different habitat would lead one to infer.

That species has no penial setfe at all. Considering that the
specimens investigated by Dr. Michaelsen were in a more advanced
stage of sexual matui-ity than those of S. inei-mis, penial setee, if

present, would have been surely visible in some at least of the
many specimens in Dr. Michaelsen's hands. But there is, further-

more, the important difference that the asymmetry in Dr. Michael-
sen's new species is carried to a greater extent than in that described

here ; for the oviduct, receptaculum, and ovary are entirely

aborted on the left side of the body, the right hand efferent

apparatus of the gonads alone remaining. This feature serves at

once to differentiate the two species. Nor does there appear to

be a sac surrounding the atrium of the spermatheca, and possibly

derived from it, which contains the ovaries, as in the form which
I name here StiMmannia inermis.

Michaelsen's species represents the last term in the series of

species of StiMmannia in which asymmetry is developed.

Metschaina tanganyikae, sp. n.

I feel obliged to form a new species for some specimens of an
eai-thworm on account of various characters to which I shall I'efer

in the course of the following description. It seems to belong to

Michaelsen's recently instituted genus Metschaina.

This species is much like the StiMmannia just described, and,

like that worm, was found in wet sand close to Lake Tanganyika.
Its dimensions are rather less than those of the largest Stuhl-

'niannia inermis, but quite as great as some individuals of the
latter species. It has, too, the same bluish colour. I have
examined this worm almost entirely by means of longitudinal

* See Reddard, P. Z. S. 1901, vol. i. p. 354, fig. 87.

t "Die Oligochaeten Nordost-Afrikas," Zool. JB. (Abth. f. Syst.) 1903, p. 467.
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sections. The external characters were partly obsei'ved by the

aid of a lens upon the uninjvired worm. The species possesses

—

and this is quite unusvial for an Eudrilid—dorsal pores. This

peculiarity is, however, shared by Flatydrilus, with which genus
I cannot associate the present species. It is not mentioned in

Metschaina stictoria. The setaj are strictly paired, and do not

appear to difler in size anywhere. The male and female pores,

each of them single, were quite obvious upon segments xiii. and
xvii. The clitellum was undeveloped.

In the aliinentary canal certain characters ai-e to be noted

which ai'e useful in defining the species. The gizzard, as is so

usually the case in the Eudrilidte, lies in segment v. There
are no additional gizzards at the commencement of the intestine,

such as occur, for example, in Lyhiodrilas. The intestine begins

in segment xvi., and the transition between oesophagus and
intestine is abrupt. The intestine is of greater calibre than the

oesophagus. The development of the modified calcifero^is glands

which characterise this section of the Eudiilidae is very great,

and I believe gi-eater than in any species where they have been

described. I find that they extend from segment v, to segment
XV. inclusive. As to their structure, they would appear to be

quite similar to those which I described in some detail a few

years back*. In the type species of this genus, the only one

known, the calciferous glands are less extensive, ending as they

do in segment xii. The anterior sej^ta are much thickened. The
first of this series is that separating segments v./vi. The last

separates xiii./xiv. The last two of these septa are not so very

strongly developed as those lying in front of them ; but they are,

nevertheless, distinguishable from those ^\'hich follow.

The last ]yair of hearts, as in the Eudrilidaj generally, but not

apparently in 21. suctoria t, lie in segment xi. It is, of course, by
means of the reproductive system that the genei-a of Eudrilidse are

mainly to be distinguished. And it is for these reasons that I refer

this earthworm to the genus Metschaina. Opening on to segment
xiii. is a single median spermathecal pouch. This pouch extends

back as far as the fifteenth segment, and the last bit of it has

very thin walls, thus conti'asting with the anterior thickei'-walled

poi-tion. The pouch, as is geneiully the case, can really be

sepai'ated into a terminal atrivim which opens on to the exterior

and the sac of thinner texture which follows upon this. This

spermathecal sac seems to have no communication whatever
with the I'est of the female reproductive system. In this im-

portant point the present genus resembles Eudriloides only among
other allied Eudrilids.

In front of the spermathecal sac and attached to the front wall

of segment xiii. lies the ovary or ovaries. I noted only one. A
remarkable fact about this gonad, as compared with the ovaries

of at least some other earthworms, is the fact that the ripe or

* " Oligoclifeta of Eastern Tropical Africa," Quart. J. Micr. Sci. loc. cit.

t Michaelsen, Zool. Jahrb. Abth. f. Syst. xviii. 1903, p. 465.
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nearly ripe ova are not all to be found at or near the free edge
of that gonad, I noted cells far on the way to become ripe ova
at some distance in the interior of the gonad, and in front of

these was a thick layer of germinal cells not far advanced along
the same i-oad.

The ovichccts, as in Eudriloides also, open freely into the cavity
of the xiiith segment. This, however, is a character also shared
by Platydrilus. But the present genus (if it be rightly elevated
to distinct generic rank) does not show the connection between the
oviduct and the spermathecal sac which exists in Platydrilus*

.

The oviducal funnel is very extensive, more so than in a large
number of Oligochseta. The upper lip is very long, extending
dorsally into actual contact with the dorsal blood-vessel as it

ti^avei'ses the septum. The lower lip of the funnel is pushed into
and, as it VN^ere, tucked away into the receptaculum ovorum, which
lies on the opposite side of the septum in segment xiv.

The oviduct itself, instead of running a straight course to the
oviducal pore in the xivth segment, projects forward into the
cavity of segment xiii. as a loop enclosed in a continuous muscular
sheath. This U-shaped region of the oviduct differs in no way in
structure from the rest of the tube, which runs an approximately
straight course. The oviduct, therefore, is like the sperm-duct of

certain Eudrilids (e. g., Stuhlmannia), in that it passes througL
the septum xiii./xiv. and, instead of opening into segment xiii.

and facing forwards, turns back and for the most part at least

. faces back again into segment xiv. We have, however, to consider
the long tract of cubical epithelium which lies along the anterior
face of septimi xiii./xiv., extending up to the level of the dorsal
vessel. That this is continuous with the actual indipping of the
funnel of the oviduct is without doubt. At the same time it

seems possible to compare this tract of epithelium with the egg-
conducting apparatus of other Eudrilids. It represents, as I
think, potentially part of the egg-conducting apparatus (the so-

called spermatheca) of Hudrilus f. I have lately shown that the
large sacs in that genus are a development of the septum dividing-

segments xiii./xiv., and that primitively the epithelium of the
oviducal funnel is continuous with a layer of equally cubical
epithelium which with the muscular wall behind it is evagiuated
into the xivth segment to form the sac in question. In early
stages such as I studied it is not possible to draw a distinct line
between oviducal funnel and the epithelium of this sac. An
earlier stage still (which I did not find in Eudrilus) would be, I
should imagine, a continuation of the epithelium over the septum
without a trace of the evagination. This state of affairs is

precisely what we have in the Eudrilid which forms the subject
of the present remarks. I do not think, however, that it is a
temporary stage, and that the ultimate product would be a sac or
sacs like those of Eudrilus, and for the following reasons :

—

* Here I confirm Michaelsen, who queries the fact.

t " The Gonad of Midrilus," P. Z. S, 1902, vol. ii. p. 89.

Proc. Zool. Soo.— 1906, Yol. I. No. XY. 15
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Firstly, Metschaina tangamjihie has a definite spermatliecal sac

which I have ah^eady described ; secondly, the worms which I have
examined are near to matnrity, and not in the very joung stages

described by me in Eudrilus. Thirdly (perhaps), thei'e is no ti'ace

of any sac involving the ovaries. This argninent will be clear if

the comparison be made with the developmental figures in my
papei- npon Ei(,drilus quoted.

In comparing more exactly the female reproductive system of

this genus with that of Eudriloides, to which it obviously bears

a closer likeness than to that of an}'' other genus of Eudrilid,

there are differences to be noted. In Eitdi-iloides durhanensis, for

example, the oviduct, although, as in thepi-esent species, it perforates

the septum dividing segments xiii./xiv. twice, depending, therefore,

as a loop into segment xiii., has no muscular sheath and is a delicate

tube as in so many earthworms. In the present speciesthe oviducal

tvibe is thickly ensheathed with muscular fibres. The 7n.ale organs

furnish the principal reason which leads me to refer this woi-m to

the genus Metschaina. There are, contrary to what is fovind in

Eudriloides*, tivo pair of testes, Avhich lie, of course, in segments

X. and xi. The funnels are opposite to them. The funnels face

the opposite wall of the segments into which they open. There is

no turning round and facing back into the segment behind such

as occurs in several Eudrilidae. The sperm-ducts retain their in-

dividuality, and after perforating the sheath of the atria on each

side open into the caecal extremity of that gland.

The two atria or spermiducal glatids are quite separate, though
opening by the same external pore. The penial seta of each side

is long and runs obliquely through two segments. I am unable

to describe its pattern, as I could not rejDroduce the whole of it

from the sections.

The sperm-sacs of this Eudiilid are, as is so often the case,

attached to the front walls of segments xi. and xii.

The above-given account of this species jiistifies me, as I think,

in regarding it as a new species of Metschaina. I do not, how-
ever, think it desirable to di-aw up a diagnosis for comparison
with that given by Michaelsen for the other species of the genus,

since I am unable to speak positively upon certain features

of importance for systematic purposes. The principal jaoints

characterising the present species which I have ascertained

appear to be the following :—The calciferous glands are moi'e

numei'ous. There are dorsal pores present. The actual form of

the oviduct also is not as Michaelsen has desci'ibed and figured it

for Metschaina suctoria.

Ocnerodrilus (Ilyogenia) cimningtoni, sp. n.

Of this species sevei'al examples were preserved. They were

* It must be recallpcl, however, that occasioiiallj' two pairs of testes have been
found in an apparent Eudriloides (cf. Eeddard, Q. J. M. S. xxxvi., n. s. p. 212).
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found " swarming in great numbers round roots of water-weeds
in shallow water." It will be obvious in the course of the
following description that the worm is either rightly referred to

this genus and subgenus or that it requires a new genus or

subgenus for its reception on account of certain peculiarities

which will be duly noted.

A specimen which I have selected as the type (as regards

extei-nal characters) measured 38 mm. in length and consisted of

96 segments. The seUe appear of considerable length in proportion

to the diameter of the body. They are of the usual shape, but
distinctly bifid at the tip, though it often happens that the upper
half of the cleft extremity is worn down and the seta thus appears

to be merely hooked. I believe that the existence of uncinate

setee is new to this particular group of Oligochseta.

The clitelhtm is not veiy extensive, occupying as it does

segments xiv.-xviii. and commencing or ending, as the case may
be, towards the middle of each of these segments. The clitellum

is saddle-shaped. The generative pores, the actual orifices, are

not very plain on the mounted specimen. But from serial

sections I have ascertained that the spertnatheGal pores lie between
segments viii./ix. and the male pores upon segment xvii. ; the latter

nearly in line with the ventral seta?, and the former near the lateral

setee. It is to be noted that both setfe of the ventral as well as

tbe dorsal pair are present upon segment xvii. and that they are

not in any way modified. The male pore on each side is just to the

outside of the pair of setae, and is borne iipon a prominent flap

which is not invaded by the clitellar epidermis. Its structure will

be dealt with later.

The alimentary canal is without a gizzard. In the ixth seg-

ment the oesop>hagus is provided with a ventral pouch, which
whether single or paired is so characteristic of the subfamily
Ocnerodrilinse. In the present species, however, this pouch,
which is single, is greatly reduced in size and bifurcates into two
after its emergence from the gut. Indeed, if it were much larger

there would be, in view of the large size of the spermathecae,

hardly room for it in the ixth segment. It is a smallish sac

lying ventrally to the cesophagus and narrowing at its junction

with the oesophagus veiy anteriorly in the ixth segment. It

has not a specially glandular appearance, and the lining epithelium

is merely folded. There is no such complicated folding as occurs,

for example, in Gordiodrihos. The ventral pouch of this species

appears to be either an incipient or a degenerating structure. A
largish blood-vessel is attached to the posterior end of each
bifurcation. The septal glands of the present species extend back
into the viith segment.

The vascular system is noteworthy on account of the extreme
vascularity of the integument, which is equally obvious in the
specimen mounted entire and in sections. This was especially

plain in the anterioi- region of the body. If the capillaries do
not actually penetrate the epidermis, they only cease just below

15*
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it. But they appear to me distinctly to enter the epidermis

itself.

As in other species, there are two pairs of strongly muscular

hearts in segments x. and xi.

The spermathecce are ^eiy lai-ge thin-walled sacs, occupying a

large j)ortion of the interior of segment ix. The duct of the

spei'matheca is very narrow and moderately long. I could find

no diverticulum. The testes (two pairs) lie in segments x., xi.

opposite to the conspicvious sperm-duct funnels. They are both

unenclosed by sperm-sacs. These segments contain masses of

developing spermatozoa, which suggest at first sight sperm-sacs.

They are, however, unenclosed by any membrane.
The sjjerm-sacs lie in segments ix. and xii., and, as in other

worms, are developed from the posteiior and antei-ior walls of

those segments respectively.

The male efiei-ent apparatus conforms to the tyjoe seen in other

species of this genus. The male pore, as has already been

mentioned, is upon segment xvii. This pore is situated upon a

prominent hemispheiical papilla, which has not the structure of

the adjacent clitellum, but consists of tall non-glandular cells, much
taller than the cells of the non-clitellar regions of the integument
and between which are no glandulai- cells. Both of the ventral setpe

are present, and it is to the outside of these that the actual pore

is to be found. Thei-e is a common pore for the atrium and
the sperm-duct ; but the two tubes are confluent only within

the thickness of the body- wall. The atria extend back for a

considei"able distance behind their point of opening, for at least

ten segments. The minute structure of the atria needs apparently

no description ; for they do not seem to differ from those of other

species. It must be remarked, however, that the atria are distinctly

divisible into the distal glandular region and a proximal thick-

walled duct. There is a, sharp differentiation between these two
regions.

The ovaries occupy the usual position in the xiiith segment
against the anterior wall of that segment. Opposite to them lie

the funnels of the oviducts. The oviducts themselves perforate

the body-wall and open to the exterior on the venti-al side of the

body, as already mentioned. It is noteworthy that an appreciable

region of the oviduct is clearly formed by an invagination from
the exterior ; for it is distinctly lined with cuticle continuous

with the cuticle covering the body. Thei^e is no I'eceptaeulum

ovorum, and this absence I i-athei- presume to be characteristic of

this genus and not merely distinctive of this and other species.

But although there is no receptaculum ovorum there is an
incipient tiuce of the complicated system of sacs which involve the

female reproductive oi'gans in the more highly developed Eudiilida?.

This fact is important to note, inasmuch as there are some grounds
for looking iipon this primitive family or subfamily of Oligochfeta,

as Michaelsen regards it (which includes the genera Kerria,

Nannodrilns, Ocnerodrihis and some others), as lying at the base
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of the Megascolecid series and as thus possibly effecting a junction
witli the highly speciaHsed Eudrilids, which are regarded by Rosa
and Michaelsen as forming one family with the Megascolecidfe.
This point of view, to which I ha,ve not myself adhered in the
past, is, I admit, strengthened by certain facts which I shall
proceed to describe.

The ovary does not lie absolutely freely in the cavity of segment
xiii. A sheath of delicate muscles is prolonged forwards as a tube
which possesses a narrow lumen and opens finally by a mouth into
the cavity of segment xiv. The lower edge of this mouth is

thickened by an increased development of muscular fibre and calls

attention to the tube. It appears to me that this tube is the
equivalent of the delicate sac and tube leading from it which occui-s

in Eudrilus and in SttMmannia kc. (see my figure of the female
reproductive system oiEiidrikts in P. Z. S. 1902, vol. ii. p. 93, and
of Sluhlmannia ibid. 1901, vol. i. p. 354). This tube leads from
the sac which involves the ovary to the spermathecal sac. As the
latter is developed at least in Etidrilas out of the intersegmental
septum, and presumably in Stiohhnannia and other Eudrilids, there
is no difiiculty in comparing an open tube in Ocnerodrilus with a
tube opening into a sac in Eudrilus &c.

I may conclude with a definition of this new species * :

—

Ocnerodrilus (Ilyogenia) cunningtoni, sp. n.

Length about 38 mm. Setce strictly 2Kiired, bifid at extremity.
CliteUum saddle-shaped, xiv.-xviii. (Esophageal pouch but little

developed, bifid at end. Last'pair of hearts in xi. Dissepiments
v./xii. thickened. Sperm-sacs in ix. a7id xii. ; masses of sperm in
X. and xi. Atria rather long, extending in the direction ofthe tail,

toith a distinctly separated muscular duct. Male pores opening xipon
a papilla near to ventral pair of setce, lohich are not aborted.
Oviduct loithout receptactolu7n ovorum. Spermathecce large and
oval, with narrow duct, sharply marked off from pouch.

Hab. Lake Tanganyika.

AUuroides tanganyikse, sp. n.

Of this new species I am able to give but an incomplete account,
as the collection contains but a single individual. This was
mounted entire upon a slide in Canada balsam, and I can only
thereforegive an account of external characters and of a few internal
features which were visible through the thin body-wall. I i-efer

it to my genus AUuroides -f by reason of the position and the
structure (so far as I could make it out) of the reproductive organs,
and it possesses no character which militates against this placing,
as will be evident from the following details which I am able to

* I do not mention generic and subgeueric characters as defined b}' Michaelsen.
I suspect, however, that the position of the last heart is a generic character, though
not used by him.

t " A Contribution to our Knowledge of the Oligochfeta of Tropical Eastern Africa,"
Quart. Journ. Micr. Sci. vol. xxxvi., n. s. p. 244.
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give of its external and internal oi'ganisation. There will be

equally no doubt fi'om the facts which I shall relate that this

Tanganyika worm is specifically distinct from A . pordagei.

Allurokles tangmiyikm is a more purely aquatic species than the

type species of the genus ; for it was dredged from about ten

fathoms of watei', whereas A. pordagei was found in the mud of a

swamp. So far as I am aware, nothing further has been discovered

about this genus since the pul^lication of my own paper referi-ed

to above *. Dr. Michaelsen has, hov/evert, from a consideration

of the facts made known by me, j^laced the genus in a separate

family, Alluroididfe. The new species to be described here

necessitates no alterations in the family characters as given by
Michaelsen, and a very slight change in the generic characters,

which will be attended to aftei- the description of Alhiroides

tanganyikce

.

This species is a small, slender, rather transpai-ent woi-m,

suggestive of a Lumbriculid, and, so far as I can lecollect the

latter, not very different in size from Alluroides pordagei. The
single specimen is about 30 nnii. long and not more than I'omm.
broad in the widest pait of the body (anteriorl}'). It consists of

60 segments. The thinness and transparency of the woi-m, when
viewed as a microscopic o1)ject, is distinctly that of a Limicolous

Oligocluete.

The prostomium is rathei- long and pointed ; it is divided by a

constriction into an anterior and posteiioi- half. It is longer than
the fii'st segment of the body, but is hardly to be separated fi'om

it doi'sally. The first-marked constriction on the body sej^ai'ates

the first two segments from each other.

The seta} are plain and of the ordinary pattern without a cleft

extremity. They are strictly paired and present upon all the

segments of the body with the exception of the fii'st and that which
bears the male pores, where the ventral paii- are absent.

The boundaries of the clitellum were not distingviishable.

There is no external p)^nis, but the jmrtial immaturity of the

specimen may be the cause of this. I only use it doubtfully

therefore as a specific character.

It is mainly by reason of the position of t\\e generative aperti'res

that I place this species unhesitatingly in the genus Alluroides.

The most anterior of these is a single widish apertuie upon the

boundaiy-line of segments viii./ix. The worm is sufficiently

transparent to allow it to be seen that tliis oidfice is continuous with

a closed thick-walled sac, which seems to me to be obviously the

spermatheca. The main fact to be considered about the sperm a-

thecal pore is that it is single and doi'sal median in position. I

believe that this state of affairs is unique. We find, however,

frequent cases of the coalescence of two ventral pores to form one
medianly situate ventral pore and a fuithei- coalescence of two
speimathecfe, oi-, it may be, the disappearance of one. In comparing

* See also 'A Monograph of the Order OligochiBta ' (Oxford, 1895), p. 224.

t OligochaBta in 'Das Thierreich ' (Berlin, 1900), p. 106.
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the present species with Alluroides pordagei we find that an
analogous concrescence would appear to have taken place dorsally

;

for in that species the paired spermathecal orifices are placed close

together and well to the dorsal side of the lateral setse. The
spermathecal pore has a tumid pei'iphery and is very conspicuous.
The mcde pores are upon segment xiii. and upon the ventral

surface of the body. They are in line with the ventral setee, which
are, however, absent upon that segment. These pores also are
large and conspicuous. It will be observed that their position
difiers from that of the corresponding pores in Alluroides pordagei,
which correspond to the lateral setae and not to the ventral.

Concerning the oviducal pores I am unable to be certain, as I
could not distinguish the oviducts themselves. I think, however,
that I have detected them lying behind the male pores and in line
with thera upon the boundary-line of segments xiii./xiv.

The alimentary canal of this Annelid was plainly distinguishable
throughout its course. I could see no gizzard, but septal glands
were obvious. The oesophagus in the ninth segment acquires a
coating of brown pigmented cells, which continue to the end of
the body. From the ninth segment to the eighteenth inclusive
the oesophagus is moniliform. From the nineteenth segment it is

less so and somewhat wider. This region I regard as intestine.
The transition from one region to the other is abrupt.
The vascidar system appears to me to be arranged on the simpler

plan characteristic of the aquatic families of Oligochgeta. The
dorsal, which is the larger, and the ventral vessels are connected by
a pair of looped vessels, quite as in e. g. the Tubificidfe. Anteriorly
I am unable to say anything about its relations, except that I
could not trace the dorsal vessel forward beyond the large
intestine and was quite unable to detect the nepkridia.
The spermatheca is an oval sac which reaches back quite to the

end of the ninth segment.
The atria end posteriorly in oval expansions looking very like

spermathecee. There are naturally two of them. They are directed
posteriorly to the pores upon the xiiith segment.

In view of the facts brought forward here upon this new
vspecies of Alluroides, I venture to amend slightly the generic
definition of Michaelsen and to distinguish the two species
as follows :

—

Genus Alluroides Beddard.

Alluroides Beddard, Quart. Journ. Micr. Sci. vol. xxxvi
(n. s.) p. 252.

Small, slender, aquatic or semiaquaiic Oligochceta with simjyle
S-shaped setm arranged infour pairs. Glitellum in neighbourJiood
of male pores. Alimentary canal without gizzard or glands.
Meganep>hriG with paired nephridia. Sp)ermathecce {or spermatheca)
without diverticida ojjening between viii./ix. at or near median dorsal
line. Male p)ores on segment xiii. more or less ventral in p>osition.
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Ovichocal pores on xiii,/xiv. Spervi-diicts connected with long and
coiled atria.

(1) Alluroides pordagei Beddard, loc. cit.

About 25 min. in length. Spermathecal pores double, opening
near dorsal median line. Male p)ores opening on level with lateral

setoi. A penial process present on each side near to pores.

Hab. Swamp on mainland opposite Mombasa, E. Africa.

(2) Alluroides Tanganyika, sp. n.

About 25 mm. in length. SpermoJJiecal j)ore {and spermatheca)

si7igle, opening in middle dorsal line. Male pores opening on level

with ventral pair of setce, ivfdch are absent on this segment. iW>

penial process (?).

Hab. Lake Tanganyika in 10 fathoms.

4. Zoological Results of the Third T.inganjika Expedition,

conducted by Dr. W. A. Oumiino-ton, 1904-1905.—

Report on the Porifera, with Notes on Species from the

Nile and Zambesi. By R. Kirkpatrick, F.Z.S.

[Received February 6, 1906.]

(Plates XV.-XVII.*)

Di'. W. A. Cunnington's collection of Freshwater Sponges
includes eleven specimens, nine from Lake Tanganyika, one from
the Victoria Nyanza, and one from Lake Nyasa.
The Tanganyika specimens, which are all in the form of thin

incrustations on stones and shells, represent three species, viz.

Spongilla moorei Evans, Spongilla tanganyihoi Evans, and a new
species, which I have placed under Spongilla, and have named
after Dr. Cunnington

—

Spongilla cimningtoni, sp. n.

The specimen from Victoria Nyanza belongs to Spongilla carteri

Bowerbank, and that from Nyasa to Spongilla biseriata Weltner.
Most of the specimens were obtained from quite shallow water,

but some were dredged from 10 and 20 fathoms.

I would hei'e take the opportunity of describing thi-ee other

Freshwater Sponges from Africa, viz. a specimen fi'om above the

Victoria Falls, Zambesi, collected and presented to the British

Museum by Mr. C. F. Rousselet, and belonging to a new species

of Spongilla ; a second one from the same locality, representing a
new species provisionally placed under Spongilla, pi'esented by
Prof. A. Dendy ; and, lastly, a new variety of Ephydatia pihhmosa

Carter from the White Nile, presented by Mrs. H. Broun. Six
species are now known from the Tanganyika area, four from the
lake itself, viz. Spongilla moorei Evans, S. tanganyikai Evans,

»S'. cunningtoui, sp. n., and Fotainolepis iveltaeri Moore ; and two

* For explanation of the Plates, see p. 227.
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from the Ugalla River, a tiibutary of the Malagarassi River flow-

ing into the lake, viz. S. bohmii Hilgendorf and >S'. nitens Cartel-.

The number of known species of Afi'ican Freshwater Sponges

is thus brought up to 19.

The following is a list of the species referred to in this

paper :

—

Spoiigilla carteri Bowerbank. Victoria Nyanza.
Spongilla moorei Evans. Tanganyika.

Spongilla tanganyikce Evans. Tanganyika.

Spongilla cunningtoni, sp. n. Tanganyika.

Spongilla biseriata "Weltner. Nyasa..

Spongilla 7'ousselefAi, sp. n. Victoria Falls, Zambesi.

Spongilla ? zamhesiana, sp. n. Victoria Falls, Zambesi.

Ephydatia plumosa Carter var. bro^ooii, nov. var. White Nile.

Spongilla cakteri Bowerbank. (Plate XV. figs. 1-4.)

1848. Spongilla friabilis Lamarck, Carter, Ann. Mag. N. H.

(2) i. p. 310; 1849. Carter, ibid. (2) iv. p. 81.

1863. Spongilla carteri Bowerbank, Proc. Zool. Soc. 1863,

p. 469.

1887. Spongilla carteri Potts, Proc. Acad. N. S. Philadelphia,

1887, p. 194.

There are two small specimens of this species, one of which
has been removed from a piece of rock, the other from a shell of

Aetheria. Unfortunately thei-e are no gemmules present, but the
characters of the surface and of the skeletal framework are those of

Bowerbank's species. Plate XV. figs. 2, 3, 4 represent the oxeas *

of specimens from the Victoria Nyanza, Bombay, and Mauritius
respectively ; it will be seen that the first (258 x 9*5 ji) is the

smallest and has abruptly pointed almost tornote ends. The
average size of the oxeas of the type specimen from Bombay is

287 X 11-75 fi and of the Mauritius specimen 349 x 18-5 fi.

The thin dermal membrane, perforated by groujDS of pores, sti-etches

between the sharp-pointed irregular conules formed by the ends
of the longitudinal main fibres.

Localities.' -^wtobhe, Victoria Nyanza, shallow water. Bombay

;

Mauritius
; Calcutta ; Madui'a I. ; N. Java ; Lake Balaton,

Hungary.

Spongilla moorei Evans. (Plate XV. figs. 5-9.)

1899. Spongilla moorei Evans, Quart. Joiirn. Micr. Sci. vol. xli.

p. 472, pi. xxxvii. figs. 1-5, and pi. xxxviii. figs. 6-8.

There are five specimens of this species from five localities in
Lake Tanganyika : three come from shallow water, and two from
about 10 fathoms. They are all in the form of thin crusts from

I to 1| mm. thick on stones and shells, and none of them attains

* The terms " oxea," " fcomote," " strongyle," clearly defined by SoUas in 1888
(' Challenger ' Rep. Tetractinellida, pp. liv, 1 v), seem to me preferable to " amphioxea,"
&3., because, in addition to having- clainm of prioritj'' and brevity, they leave no doubt
as to the form of the spicules they are intended to designate.
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the size of the large nodulated type specimen obtained by Mr. J.

E. S. Moore from deeper water in the same lake.

The colour varies : in the case of one specimen (No. 1 73), preserved

in formalin, it is bidght green. Dr. Cunning-fcon gives yellowish

grey as the colour of another ; the I'est are pale bufl;'.

The svn-face appears very finely granulated to the naked eye.

Under magnification this appearance is seen to be due to the little

projecting tufts of the main columns of spicules, each tuft—about
•160 mm, in height—being formed of 2-5 spicules slightly curved
away fi'om each other ; in the nearly related Sjjovgilla tanganyikcti

Evans the tufts ai'e on! 3^ 1-3 spicules thick, and the spicules are

not separated at the distal end.

Skeleton.—There is some variation in the size of the megascleres.

In sevei^al of the specimens they average about 160 x 9 ^, but in

No. 142 they are more slender, being 150 x 6 /.«.

An interesting featui'e which is found in this and in two other

species, Spongilla tanganyikce and S. cunningtoni, sp. n., from Tan-
ganyika, lies in the presence of a basal lamella of spongin from
which spongin-fibres arise (Plate XV. figs. 6, 7).

In a small specimen (No. 593) preserved in picric acid, the

spongin-lamella is especially well shown and the bases of the fibres

can be seen through the lamella as dark round spots just visible

to the naked eye. The spongin-lamella occurs also in another
specimen taken from the smooth inner surface of broken Gasteropod

shells {N'eothauma tanganyicensis), where there could be no question

of the presence of the horny layer found on the outer surface of

fi-eshwater shells. In the case of Spongilla cunningtoni, the

specimen, which likewise has a basal spongin-lamella, was detached

from a. stone.

Plate XV. fig. 7 shows spongin-fibres enclosing a core of

spicules. At a short distance from the basal lamella the skeleton-

fibres have only a thin, barely visible, sheath of spongin. In
Evjspongilla lacustris also the basal skeletal fibres are ensheathed

in spongin, which diminishes from the base upwai-ds. This con-

dition also is found in the Chalinida;. In the marine Sponge
Chalina ocidata, for instance, the base of specimens is veiy rich

in spongin, but near the summits of the branches scarcely any of

this substance is perceptible, so that sections from the base and
summit respectively miglit almost seem to anyone ignorant of

their origin to belong to specimens of different species.

In addition to the fibres, there are masses or blobs of spongin

enclosing granular matter : one of these (780 x 390 p) is shown
in Plate XY. fig. 8.

The gemmules occur plentifully at the base of the crust in

several of the specimens. They ai'e oval and with a very thin

naked chitinous coat, thi-ough which the large polygonal statocytes

can be seen. On no pai^t of the sui-face is there any special opening

or area through which the contents escape.

Localities.—Lake Tanganyika. No. 113 from rocks, shallow

water, Mbete, 29/9/04 ; No. 142, from rocks, shallow water.
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Moliro, 24/10/09 ; No. 161, from rocks, shallow water, Chamkaluki,

15/11/04 (gemmules plentiful); No. 173, from shells, dredged in

10 fms., Pembe, 23/11/04 ; No. 593, lOfms., Mtondwe Bay.

Spongilla TANGANYiKiE Evans. (Plate XV. fig. 10.)

1899. S'pongilla tcmganyikm Evans, Quart. Journ. Mier. Sci.

vol. xli. p. 481, pi. xxxviii. figs. 9, 10.

There are several small specimens, whole and in fragments,

of this species in Dr. Ounnington's Collection. Two of the

specimens (Nos. 163 and 224) are associated with Polyzoa, and

although there are, in each case, only a few crumbling fragments,

they are interesting, because in some respects they show an inter-

mediate condition between aS'. moorei and the present species.

The megascleres are spined as in S. tanganyikce, but more nearly

resemble the form of those of *S'. moorei. Thei'e are no stron-

gyles, for instance, their place being taken by spined tornotes.

Plate XV. fig. 10 shows a tornote on the way to becoming a

strong3de; the sharp point of the oxea still persists, though it

has nearly disappeared ; its complete disappearance would result

in the strongylate form. On account of the spined condition of

the spicules I have classed the specimens under S. tanganyikce.

The I'emaining specimens are in the form of small incrustations

on broken fragments of the shells of the Gasteropod Neothmmia

tanganyicensis together with incrustations of S. moorei.

Specimens of these two species so closely resemble each other

externally that it is only possible to separate them by an exami-

nation of the spicules. The surface is unifoi-mly level and finely

granulated, the granular appearance being due here, as in

S. moorei, to the minute projecting tufts of the main longitudinal

spicule-bundles. The tufts only project the length of a spicule,

and differ slightly from those of *S'. moorei in being composed

of only 1-3 in place of 2-5 spicules, and in the spicules being

adherent to each other along their whole length.

As in S. moorei there is a basal spongin-lamella, but it is very

thin, nor are the spongin-fibres arising from it developed to the

same extent as in the first species ; at the same time, there are

here also distinct spongin-fibres enclosing a core of spicules.

There are no gemmules in any of Dr. Ounnington's specimens.

Those described by Evans in the type had only a thin chitinous

capsule, and were apparently very like those of aS'. moorei.

Loccdities.—Lake Tanganyika, No. 163, associatedwith a Polyzoan,

from rocks, shallow water, Ohamkaluki, 16/11/04; No. 224, with

Polyzoan, on shells, 20 fms., Mshale, 6/2/05 ; No. 593, dredged

in 10 fms., Mtondwe Bay.

Spongilla cunningtoni, sp. n. (Plate XVI. figs. 1-6.)

Sponge in form of a thin spi'eading crust. Surface smooth and

devoid of projecting spicules. Skeleton a network with triangular

and polygonal meshes, without distinct main and secondary fibres
;

dermal skeleton composed of a definite layer of horizontally
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arranged spicules. Spicules of two kinds, viz., thick, slightly

curved, sparsely spined strongyles and longer, more slender,

smooth strongyles. Gemmules ?

Description.—Of the new species there are three small specimens
in the form of thin crusts, the largest of which is 26 x 11 nun. in

area and 'S-'T mm in thickness. The crusts, which have been
separated from stones, still retain the curvatuie of the surfaces

on which they gvew. Their consistence is flexible and elastic, so

that when they are })ressed flat they immediately resume their

convexity when pressure is removed.
The surface is uniformly level, and in the dried condition has a

glistening aspect, owing to the reflexion of the light from the

tangentially disposed dermal spicules.

The oscules are neai-ly circular, and in the specimens quite level

with the surface ; but probably in the perfect condition each is

surrounded by a slightly raised membranous rim, since traces of

such a membrane still remain on one of the oscules. Each
oscule leads into a shallow basin, whence the main exhalant canals

radiate out horizontally.

The skeleton forms a net^voi-k in which main and secondary
fibres are not perceptible ; the meshes (about 95 fx in diameter)
are irregularly triangular and polygonal, the strands being from
2-3 spicules thick.

The dermal skeleton (Plate XVI. fig. 2) forms a lattice-work with
triangular meshes, with strands 1-2 spicules thick formed of

tangentially arranged spicules. Though the dermal layer is dis-

tinct, it is not easily separable from the parts beneath.

At the base of the sponge is a well-defined lamella of spongin
(Plate XVI. fig. 4), whence arise thick horny fibres with a core of one
or more siliceous spicules ; the fibres attain a thickness of 38yu.

A short distance above the basal plate the spongin disappears,

and the core of spicules is continued on into the general spicular

network.

/Spicules.—The strongyles with spai'sely and finely granulated
surface are 1 15-145 |u long and 5-Q ft broad, with the ends often,

but not always, slightly and gradually enlarged (Plate XVI.
fig. 5) ; occasionally also there is a centi'al swelling.

The longer and more slender strongyles, 150-170/.t x 2"75yu,

are smooth and taper towards the blunt i-ounded ends (Plate XVI.
fig. 6).

There are no gemmules present in the specimens.

Affinities.—Although there are no gemmules present, and the
megascleres are sti'ongyles, I have placed the species in the
genus Spongilla, rather than in Uruguaya {Potamolepis)^ because
its affinities seem to be with certain species of Spongilla, viz,

/S'. hohmii Hilgendorf *, S.nitens Carter, and S.permixta Weltner,

* Possibly Poi!(?TOo/epjs weltnerl Moore (' The Tanganyika Problem,' 1903, p. 323)
may be synonymous with Spoiifjilla bahmii. I find the sliai^e and size of many of
the strongjles of the skeletal framework to be absolutely identical in the two species.

Moore's figures {J. c. p. 323) of the spicules of P. iveltneri are not cpiite correct, in
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in all of which there is a skeleton of strongyles. In none of these,

however, are there two kinds of strongyles. In S. loincata

Weltner, in addition to large strongyles (220-260 ju x 20 /.t) there
is a smaller kind of megascleres (124^ X 7yu) with finely gra-

nular surface and swollen ends ; here the very different sizes of

the two kinds of spicules will at once serve to distinguish the
respective species.

Locality.—From stones dredged in a iew fathoms, Nianikolo
Harbour, Lake Tanganyika.

Spongilla biseriata Weltner.

'

1895. Spongilla 6zserm^«Weltner, Arch. Naturg. 1895, (1) p. 138.

1897. Spongilla biseriata Weltner, Deutsch-Ost-Afrika, Bd. iv.

Die Coelenteraten una Schv/amme des siissen Wassers Ost-

Airikas, p. 6.

1898. Spongilla biseriata Weltner, Mittheil. naturhist. Mus.
Hamburg, x%-. Beiheft, p. 1.

Dr. Ounnington's collection contains an example of this species

from Lake Kyasa.

The specimen is in the form of a^n irregular clump about 4 cm.
in diameter, growing round the stem of a reed. The sponge,

which is in spirit, is dirty gi'ey in colour, and is full of pale yellow
gemmules.
An interesting additional fact to record is Dr. Ounnington's

observation that the colour of this specimen was bright green when
alive. The large dry type specimen from Cairo is described by
Dr. Weltner as dirty white.

Localities.—From swamp, Karonga, Lake Nyasa, 2/7/04
{Cunnington). From a pool at Cairo {Inez and StuJilmann).

SPO^fGILLA ROUSSELETII, sp. n. (Plate XYII. figs. 1-5.)

Sponge in form of a whitish incrustation.

Skeleton a network with longitudinal main and tranverse and
oblique secondary fibres formed of bundles of oxeas with very
little spongin.

Spicules curved oxeas, 214 x 18'5ju.

Gemmtdes spherical, with one or several pore-tubes, v/ith a

thick coat of spongin and with gemmule-spicules in form of spined
micro-strongyles arranged tangentially in one or two layers.

Locality.—Above Victoi*ia Falls, Zambesi. (Collected by
Mr. C. F. Rousselet, Sept. 13_, 1905.)

Description.—The new species is represented only by some small

fragments of du-ty-white colour. Mr. Rousselet, who kindly
entrusted me with the material for description, informed me that

that the general surface of the spicules is not smooth, but fiue-spined or granular
all over, just as in S. hdlimii. There are no amphidi.sk flesh-spicules in the tiny
scrap which represents, I believe, the type specimen of Moore's species. S. hoJimii

and P. tveltneri both come from the same region, the former from the Ugalla River,
a tributary of Tanganyika, and the latter from the lake itself. It would be well,

however, to wait till more material is available for examination before deciding'

whether Potamolepis tveltneri is a good species or otherwise.
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" the specimen covered the submerged suii'ace of a lai-ge stone to

tlie extent of over a square foot in area ; the crust was closely

adherent and very thin."

The thickness of the crust is 2 mm. There are no oscules on

the fragments of the specimen. The surface is level and provided

with tufts of spicules "16 mm. in height, formed by the ends of

the main fibres.

The skeleton is formed of main longitudinal fibres about 6

spicules thick ; at varying levels these fibres give oft' transverse

secondaiy fibres 2-3 spicules thipk, which meet the extremities of

those from other main fibres ; in parts where the main fibres are

closer together the secondary bundles reach aci-oss from one main
fibre to iinother, and the secondary bundles are thicker.

Thei-e are ti-aces of a basal spongin-lamella in the form of bi-oken

scale like fragments; but the spongin-fibres are reduced to mere

cushions, into which the ends of the basal oxeas are immersed.

Spicules.—The megascleres are smooth curved oxeas 214 x 18-5^j,

with subtornote ends ; fiequently with a centi'al knob.

Micro-strongyles, scattered about in the tissues, are identical

with those of the gemmules, and in all pi'obability have belonged

to those bodies.

The gemmules are spherical, 380-425 /x in diameter, with one,

two, or three pore-tubes, each rising about 1 8 /i beyond the sur-

face. The position of the pore-tubes varies, and when there are

several they may be scattered over the circumference or close

together. In one instance a pore-tube is thick- walled, closed at

the end, and bent over.

The yejnmule-spicules are micro-strongyles, airanged tangentially

in one or two layers on the chitinous capsule. When there is

only one layer, a tessellated or parquet-like pattei'n is discernible,

each tessella being made up of a pai'allel row of 4-6 micro-

strongyles, and fitting in with neighbouiing tesselkv at varying

angles. When the layer is double it is difiicult to make out any

pattern ; here and thei-e the spined ends of the spicules project

above the general level.

The strongyles are of two kinds : in one, 70 x 12 /i, the sjjicule

is slightly curved, of nearly uniform diameter, spined all over

with short blunt vertical spines, but less so in the centre ; in the

other, which is 65 x 16 fi, the centre is nearly smooth, swollen, and

barrel-shaped, and tapering to the spined ends.

Affinities.—The gemmule-spicules somewhat resemble those of

Spongilla sumatrana Weber, of which species Weltner describes

two African varieties ; in all these there are short spined micro-

strongyles, but there are no flesh-spicules in the new species, and
the megascleres ai'e smooth, whereas in S. sumatrana and its

va^rieties there are flesh-spicules and the megascleres are spined.

Spongilla permixta Weltner fi-om German East Africa, of which
species only the gemmules are known, has sj^ined microsti'ongyles

for its gemmule-spicules, but these are much moi'C slendei-, being

only 3
fj.

in diameter, and with recurved spines.

In >S. biseriata Weltner the oxeas of the skeletal framewoi'k are
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considerably longer and more slender, viz. 314x12 ^; likewise

the microstrongyles are longer and thinner, being 80-96 x 4 /x.

The multiporal condition of the gemmule is found also in

Spongilla lacustris var. niuUiforis Carter from British Columbia
and the Yellowstone ; at first Carter based a new species {Spongilla

multiforis) on this character, but later considered the multiporal

condition to be only of vai-ietal importance.

Spongilla? zambesiana, sp. n. (Plate XVII. figs. 6-10.)

Sponge in form of a thick, nodulated, hard crust or cake with
irregular upper surface.

Skeleton a dense network with very thick main fibres and
with secondary fibres.

Spicules.—Megascleres of two kinds, viz. (1) thick, smooth,
slightly curved strongyles (180x24yu), slightly and gradually

swollen at the ends, forming the mass of the skeleton ; and (2) a

few slender, curved, smooth oxea, 170x7^. Microscleres

amphidisk flesh-spicules, with slender stem ending in disks with
usually four sharp recurved prongs ; avei"age dimensions :—leng-th

33 jjL, diameter of disks 13'5 ^u, thickness of stem in centre 1'6 /i,

at the ends 2-8 /i.

Gemimdes ?

Locality.—Above Victoria Falls, Zambesi. (Collected by Miss
Gibbs

;
presented to the British Museum by Prof. A. Dendy.)

The specimen on which the new species is based is in the form
of a thick hard crust, 2"5xl'8 cm. in area and about 8 mm.
thick. The rough surface is covered with a closely applied dermal
membrane, in which, however, no pores are visible. Thei-e are
several oscules 1 mm. in diameter scattered about.

The great main fibres of the skeleton are visible under a lens.

Permeating the sponge are several little white Chironomid
larvee, each surrounded by a sheath of spongin, which the sponge
has secreted in self-protection. The spongin-sheath is crowded
Avith the amphidisk flesh-spicules, and often has strongyles partly
embedded. Sometimes the sheath encloses a mass of decayed
sponge-tissue containing innumerable amphidisks. Some of these
chitin-tubes are slightly branched, but they do not resemble true
spongin-fibres, and do not seem to be proper to the sponge itself

;

but on this point I am not at all certain.

Affinities.—The hard consistence of the sponge and the pos-
session of a dense skeleton constructed of thick smooth stronoyles
are characters of Uruguaya rather than of Spongilla ; but in its

skeletal arrangement and megascleres the new sponge closely
resembles Spongilla nitens Carter ; the latter species, however,
has no amphidisks and its strongyles are longer and more
slender, being 306 x 20-5 ji. Further, the new species comes
near Spongilla loricata Weltner and Spongilla bohmii Hilgend., in
both of which there are strongylate megascleres and amphidisk
flesh-spicules.

The new form difiers from all species of Uruguaya in possessing
amphidisk flesh-spicules with toothed disks.
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Ephydatia plumosa Carter var. beouni, nov. var. (Plate XYII.
figs. 11-13.)

This new variety is represented by a small nodule 1*5 cm. in

diameter growing I'ound a twig, collected on the banks of the

White Mle on land previously submei-ged, about 200 miles above

Khartoum, by Mi'S. Hilda Broun.

The type specimens of the species were described by Carter, who
found them growing on the sides of the freshwater tanks of

Bombay, in which situation they were uncovered during six

months of the year (Carter, Ann. Mag. N. H. 1849. (2) iv. p. 85).

In 1885 Potts described (Proc. U.S. National Mus. 1885,

p. 587) a variety of this species (yar. jxdmeri) from the Colorado

River, ISr.W. Mexico, diftering from the type in having spined

megascleres. The Colorado River specimens occur in thousands

suspended like wasps' nests on the drooping branches of the Screw
Bean, and exposed for ten months in the year.

As Potts observes concerning the distribution :
" That it should

skip a whole hemisphere and only be found a second time

at its own antipodes is indeed i-emarkable." Accordingly it is

interesting to note an intermediate locality.

The example from the Nile resembles the Bombay specimens

in having smooth megascleres, but difiers from the latter in the

characters of the amphidisks and stellate microsclei'es. In the

Nile specimen the stem of the amphidisks is markedly curved

and considerably thinner at the centre than at the ends ; in the

specimens from Bombay and Colorado E. the stem is straight and
uniform in diameter. The stellate microscleres in the Nile

specimen are almost or entirely devoid of a centrum and the rays

are not capitate, whereas in the type these spicules have a well-

marked centrum and the rays are capitate. The characters of

the spicules of the three forms are tabulated below :

—

O.veas. Ampliidislcs. Stellate microscleres.

Type specimen.
Bombay.

4.25 X 16 ji*.

Smooth.

Length 62 fi.

Diam. of disks 24 (i.

Stem straight.

Diam. of stem uniformly 4 p..

With marked
centrum

;

" rays " capitate.

Yur. pa Jmeri.

Colorado River.

325 X 12 11.

Spiued.

Length 78 j".

Diam. of disks 27/*.

Stem straight.

Diam. of stem miiformly 6ju.

With slight centrum
;

rays not capitate ;

also other peculiar i

microscleres. 1

var. hrouni.

White Nile.

392 X 16 ;u.

Smooth.

Length 63 fi.

Diam. of disk 24/*.

Stem curved.

Diam. of stem at centre 4/*.

Diam. of stem at ends 6 u.

i

1

Rays not capitate
;

|

without centrum. 1
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Two species of Ephydatia, viz. E. blembingia Evans from the
Malay Peninsula and E. multidentata Weltner from Queensland,
resemble in many respects E. plimiosa, but diflei- in being devoid

of flesh-spicules.

EXPLAJSTATION OF THE PLATES.

Plate XV.

Pig. 1. Spongilla carteri Bowerbauk (p. 219), from Victoria Nj'anza, surface. X 2.

2. Oxea of S. carteri, from Victoria Nyaiiza. X 210.

3. Oxea of S. carteri, from Bombay. X 210.

4. Oxea of S. carteri, from Mam-itius. X 210.

5. Spongilla moorei Evans (p. 219), surface. X 44.

6. Spongilla moorei, under surface of basal spongiu-lamella, with bases of

spougin-fibres showing through. X 25.

7. Spongilla moorei, basal part of skeleton showing spongin-fibres with spicular

core arising from detached portions of basal lamella. X 44.

8. Spongilla moorei, irregular mass of spongin with sijicules partly embedded
and enclosing granular matter. X 44.

9. Spongilla moorei, gemmule. X 25.

10. Spongilla tanganyilcce Evans (p. 221), spicule partly tornote, partly stron-

gylate, X 425.

Plate XVI.

Fig. 1. Spongilla cimningtoni, sp. n. (p. 221). X 2.

2. Surface of the same. X 100.

3. Vertical section. X 100.

4. Basal spongin-lamella and fibres. X 160.

5. Strongyle. X 425.

6. Strongjde, long smooth kind. X 425.

Plate XVII.

Fig. 1. Spongilla rousseletii, sp. n. (p. 223), section. X 44.
2. Gemmule of same. X 44.

3. Oxea. X 210.

4. 5. Micro-strougyles. X 700.
6. Spongilla? zamhesiana, sp. n. (p. 225). Nat. size.

7. Vertical section. X 44.

8. Strongjde. X 210.
9. Oxea. X 210.

10. Amphidisk flesh-spicules. X 700.
11. JSphydatia pliimosa Carter, var. hrouni, nov. var. (p. 22G), speci.nen. X 2.
12. JSpliydatiaplumosaYa.Y.broiini,a.\n-p\\i(}i\sk. X 700.
13. Substellate microscleres of E. phimosa var. hrouni. X 700.
14. EpJit/datia plumosa, from Bombay (type) , amphidisk. X 700,

5. A Note on "Flying" Snakes.

By Pt. Shelford, M.A., C.M.Z.S.

[Received March 6, 1906.]

(Text-figures 56 t 57.)

A large number of the Snakes of Borneo are almost entirely
ai-boreal in their habits, spending much of their life in the
branches of lofty trees and feeding on birds, birds' eggs, and
tree-haunting lizards, such as Ccdotes versicolor and some of the
geckos. That snakes can climb tree-trunks is Avell-known ; and

Proc. Zool, Soc—1906, Vol. I. No, XVI. 16
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since in tropical jungles tree-trunks are more or less swathed in

lianes and parasitic ci'eepers, the climbing of them presents no
special difficult)^ even to a limbless animal. Descent from a tree

by way of its creeper shrouds, we may suppose, is even moi-e easy,

and is doubtless often i-esorted to. Some snakes, howevei-, have
been seen to hurl themselves from the tojj of a tree and to fall in

writhing coils into water or bushes beneath; in the Sadong River,
Sarawak, I captured a specimen of Troindonoius macidatus Edel.
that was swimming to shore after such a fall from a tree into

the river. Individuals of three species have been observed to
" fly" out of trees : namely, Dendroj^his pictus Gmel., Chrysopelea
ornata Shaw, and C. chrysochlora Reinw. My attention was fiist

called to this hal^it bj' a Dyak collector attached to the Sarawak
Museum, who brought in one day in 1898 a dead example of

Chrysopelea ornata, and averred that he had witnessed this snake
shoot out of a tree and descend to the ground at an oblique

angle to the tree, its body being kept rigid the whole time of the
" flight." Not unnaturally I gave but little credence to this state-

ment, but my curiosity was stimulated when, some weeks later, a

Text-fie. 56.

-CL

A ventral scale of Chrt/snpeJea ornata Sliaw. a, a, hinge-lines.

specimen of C. chrysochlora was brought in with the same story.

Instructions to bring in these snakes alive were issued, with the

result that before very long I was able to test on the living

subject the truth of the Dyak's assertions. It must be noted here,

that in these two snakes the ventral scales are provided with
lateral sutures, or, as I prefer to call them, hinge-lines (text-

fig. 56). If a living Chrysopelea be handled, it may be observed

that, by a forcible musculai' contraction, the ventral scales can be
drawn inwai-ds, so that the snake becomes deeply concave along

the ventral surface (text-fig. 57, B) ; at the same time there is a
slight dorso-venti-al flattening of the body : each scale moves on its

lateral hinge-lines ; when the muscles working these scales relax,

the snake re-assumes its ordinary cylindrical shape (text-fig. 57, A).

In other woi'ds, during the muscular contraction the snake is like

a piece of bamboo bisected longitudinally. As anyone can test

for himself by experiment, a rod of bamboo will fall to the ground
more quickly than a longitudinally bisected rod of equal weight

;
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the latter by virtue of a pronounced concave surface is buoyed up to

a certain extent, and very frequently its fall terminates in a slight

upward swoop, so that it reaches the ground with but little violence

of impact. The same holds good, as I believe, for those snakes

that can convert their cylindrical shape into the semblance of a

split bamboo. A specimen of Chrysopelea ornata was taken to a
height of fifteen to twenty feet and allowed to fall several times

;

after one or two false starts the snake was felt to glide from the

experimenter's hands, straightening itself out and hollowing in

the ventral surface as it moved, and it fell not in a direct line to

the ground, but at an angle, the body being kept rigid the whole
time. The height from which the snake fell was not great

enough for it to be possible to determine with any accuracy

whether it fell more slowly than when it fell in iri-egular coils, but
it certainly appeared to be so. If the snake was thrown up into

the air, it seemed unable to straighten itself out ; it had to be

laimched, so to speak, from the hands in order to induce it to

assume the rigid position ; and no doubt in its natural haunts the
snake prepares itself for a parachute flight by gliding with some
force from off a branch, and does not fall in the casual manner of

such a species as Tropidonotus inaculatus,

Text-fio-. 57.

Diagrammatic transverse sections of tlie body of Chrysopelea ornata.

A, in the normal condition ; B, driring " flight."

It was not until 1904 that another Dyak collector brought me
a specimen of Dendi'ophis pictus, with the assertion that he had
witnessed its "flight" from a tree; the story of this quite inde-

pendent witness was to the effect that he had seen the snake

shoot out from a tree and fall at an oblique angle to the ground,

its body being held straight during the fall. This species also has

the hinged ventral scales characteristic of the genus Chrysopelea,

but whereas Chrysopelea belongs to the Opisthoglyphous group of

Oolubrines, DendropMs is one of the Agiypha ; it is larger than
either of the Chrysopelea}. Experiments that were carried out

with this species did not prove so conclusive as those with

C. ornata, but it was observed that if the snake was held up by
the tip of the tail the ventral surface of the body became concave

16*
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!)y the in-drawing of the venti'al scales, and it fell to the ground
with the body rigidly held straight. Dendrophis forviosus Boie
and Dendrelaphis caudolineatus Gray also have hinged ventral

scales, but it has never been reported to me that either of these

species " flew," nor, indeed, can I claim to have satisfactorily

established the " flight " of D. pictus; but it is certainly worthy of

note that an independent witness should assert it of a species

equipped with the same mechanism for a parachute flight as the
two species of Chrysopelea.

March 20, 1906.

Dr. Henry Woodward, F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions that

had been made to the Society's Menagerie in February 1906 :

—

The registered additions to the Society's Menagerie during the

month of February were 112 in numlDer. Of these 33 were
acquired by presentation, 15 by purchase, 48 were received on
deposit, and 16 in exchange. The total number of depai-tures

during the same period, by death and removals, was 197.

Amongst the additions special attention may be dii'ected to :

—

Three Red-handed Tamarins [Midas rufimamts) from Surinam,
deposited on Feb. 3rd.

A Jaguar {Felis onca), 6 , fi'om South America, pui'chased on
Feb. 22nd.

A King Parrot (Aprosmictus cyanojjygius), S , fi'om Australia,

presented by Miss Jessie Capes on Feb. 16th.

A Masked Parrakeet [Pyrrhulopsis 2iersonaia) from the Fiji

Islands, purchased on Feb. 1st.

A Red-throated Laughing-Thrvish (lanthocincla riifigrdaris)

from British India, presented by Mr. R. Phillipps on Feb. 8th.

New to the Collection.

The Secretary exhibited a paper cutting representing the print

of the fore foot of a very large wild Indian Ele]3hant. The
measurement was sixty-six inches in circumference, and had been

taken by Mr. 0. A. Sherring, Deputy Commissioner at Almora,

India. Mr. Sherring believed that the measurement was a
" record " and inferred that the Elephant, which was described as

enormous and had been seen by several persons, stood 1 1 feet high

at the withers. The Secretary mentioned that in the ' Records
of Big Game,' published by Mr. Rowland Ward, one larger

measurement had been given, that of a foot-circumference of

67| inches taken from a living Elephant under charge of

Lieut.-Col. G. W". Hanson.

The Secretary also exhibited, on behalf of IVIr. John Bowes,
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F.Z.S., a tooth of the Mammoth from the sand in the estuary of

the East Swale, about three miles west of Heme Bay.

Dr. Walter Kidd, F.Z.S., exhibited lantern-slides of sections

of the skin from the palmar and plantar surfaces of Mammals.
Upwards of 70 species had been examined, and the present series

comprised 6 Marsupials, 3 Rodents, 10 Carnivores, and 17 Primates.

These groups presented certain common features as regards the

papillaiy ridges and the papillary layers of the corium, which two
structures were shown to be closely related in their varieties.

Mr. Oldfield Thomas, F.R.S., F.Z.S., exhibited a skull of a Bear
from the Shan States which had been sent to him by Dr. A.
Alcock, F.R.S., Superintendent of the India Museum, Calcutta.

The Bear had lived for a short time in the possession of the late

Mr. Rutledge, a live-animal dealer, who had on its death pre-

sented it to the Indian Museum. No Bear had previously been

recorded from this part of Asia. The animal proved to be a
member of the Ursus arctos group, and appeared to be most nearly

allied to the U. a. yesoensis Lydekker, of Hokkaido, the northern

island of Japan, but evidently represented a different form.

It was proposed to be called

Ursus arctos shanorum Thos.

Abstr. P. Z. S. 1906, p. 17 (March 27th).

Size small. General colour dark brown, the hairs of the sides

tipped with grey ; an ill-defined darker line down the centre of

the back.

Text-fig. 58.

Skull of Ursus arctos slianorum, lateral view.

Skull (text-figs. 58, 59 «) of the peculiar long, narrow, and

vaulted shape of that of U. a. yesoensis, but very much smaller

than in that animal. Nasals abruptly and strongly narrowing

in their posterior half. Breadth across postorbital processes

unusually small. Palate narrow. Premaxillae not extending back

to the level of the back of the canines.
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Teeth peculiarly short and hroad in outline. P^ very broad
and heavy, nearly as broad as long, with low cusps and a low
broad internal lobe. M^ rather shorter, and yet actually broader,
than in the type of yesoensis. Lower teeth similarly'- broader
throughout, the last molar quite unusually broad and squai-e in
shape, not narrowing beliind (see text-fig. 59 h).

Text-fis-. 59.

a, skull, and h, last lower molar of Ursiis arctos sJianorum.

Dimensions of the typical skull :

—

Basal length 295 mm. ; zygomatic breadth 162 ; length of nasals

82 ; interorbital breadth 59 ; breadth across postorbital processes

87 ; intertemporal breadth 62 ; breadth of brain-case 95 ; mastoid

breadth 141 ;
palate length 169.

Teeth: pM7xl5; m^ 22x18; nr 36x19; p^UxT; m, 23

Xll-5; m, 25x16-5; mg 20x17-5.
JIab. Shan States.

Tyjye. Subadult male. B.M. no. 6.3.16.1.

This Bear difiered from the Hokkaido Bear, vrhich appeared to

be its nearest ally, by its much smaller size and by the marked
differences in the shape of the teeth above detailed.

By the kindness of the Trvistees of the Indian ]\Iuseum, the
typical specimen of this interesting Bear had been ceded in

exchano-e to the British Mviseum.
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Mr. R. E. Holding exhibited and made remarks upon the

following specimens, illustrating anomalies and variations in the

teeth of certain animals :

—

(1) Skull of a Monkey {Cercopithecus patas) (text-fig. 60) show-

ing supernumeraiy premolars fixed in the body of the maxilla and

Text-fio-. 60.

Front and side views of skull of CercojnfJiecus patas bearing supernumerary
premolars.
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of the lower jaw respectively, an uncommon variation in the

ei'uption of snpei'numerary teeth.

(2) Portion of the skull of a Rabbit and skull of a Mouse showing

curved and elongated incisors, due to the fact that these incisors

had never met at their cutting-edges.

(3) Skull of a Borzoi Hound in which the second left premolar

had a single fang and the last right permanent molar had a double

fang, both conditions being unusual.

(4) Lower incisor teeth of a Cow and of a Horse, showing

irregular growth due to injuries to the symphysis or union of the

lower jaw.

(5) Skull of a Chacma Baboon {CynocephahisjiOTcariiis) shoAving

displacement of the left upper incisors, due to an injuiy causing

neci'osis of the pi-emaxilla.

(6) Lower jaw of a Highland Earn showing supeinmnerary

last molars on each side, and lower jaw of a Thar {Hemitragus

jemlaicus) showing overgrown and elongated molars, due to

necrosis in the upper jaw and loss of the corresponding tooth.

The following papers were read :

—

1. Note on Deaths occurring in the Society's Gardens

during 1905. By C. G. Seligmann, M.B., M.R.C.P.

[Received March 19, 1906.]

In the annexed table will be found the causes of death, so far

as they could be discovered, of 296 mammals and 218 birds which
died in the Society's Gardens and which were submitted to post-

mortem examination during the year 1905. In these mammals
and birds no cause of death was found in 28 and 36 instances

respectively.

A few woi-ds are necessary as to the method of classification

adopted in the table. In the fii-st five sections the conditions

specified ai-e classified jjathologically according to the an;\tomical

nature of the lesion produced. This arrangement is departed

from in Section VI., where, under the heading cerebral tumour,

are given two cases which logically belong elsewhere, but which
are included here, since pressure on the brain pi'oduced the

symptoms which caused death. In one of these cases the pressure

was due to hydatid cysts, in the other to the growth of what
was perhaps a Streptothrix. Under parasites are included only

those cases in which it appeared that death was directly broi;ght

about by pressure and consequent exhaustion due to the presence

of the parasite, which in every case given undei- this heading was
an hydatid. Many other animals had parasites of one sort or

another which appeared to have exerted little or no pathological

influence. The ninth heading includes a number of birds which

it appeared probable their companions had killed or severely

injured.
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I do not propose to discuss here the deaths from tuberculosis

and enteritis among monkeys and birds ; the figures given in the

appended table are sufficiently striking, and point to the necessity

of increased effort to diminish these diseases.

Finally, attention may be directed to the following points of

special pathological interest :

—

i. The rarity of new growths, of which but two instances

occurred, viz., an epithelioma in a Puma, and a columnar-

celled adenoma in a Monkey.
ii. The occurrence, in the case of the Sheep with " cerebral

tumoui'" caused by hydatids, of perforation of the vault

of the skull, due to intracranial pressure Avith the absence

of optic neuritis of such a degree as to be detected on
careful examination of the back of eye with a hand-lens.

Attention may also be directed to the absence of any
marked limb-weakness in this case until very shoi'tly

before death.

iii. The existence in the Gardens of a chronic disease in birds,

mycosis, with well-marked post-mortem signs due to

invasion of the tissues by a mould, As'iJergilliisfmnigatus.

2. A Monograph o£ the Coleoptera ot the Genus Sciobius

Schh. (Curculionidse). By GrUY A. K. Marshall,

F.Z.S.
[Received December 8, 1905.]

(Plates XVIII. & XIX.*)

The genus Sciohms was established by Schonherr in 1826
(Disp. Meth. p. 197) for the reception of Curculio tottus Sparrm.
and C. jndius Sparrm.

In 1834 Gyllenhal described two species, gi-iseus emd porcatits,

the latter, however, being merely the $ of tottus. In 1843
Boheman published descriptions of eleven more species, prin-

cipally from the collections of Drege and of Ecklon & Zeyher
;

adding yet another in 1845 from Wahlberg's collection. Of
the former series, three forms must be regarded as synonyms.
In 1862 WoUaston described a single species, paivanus, taken
by Welwitsch in Angola, but it is doubtful whether the insect

has been rightly included in this genus. In 1871 FShrseus
added six more species to the list, all of which had been captured
by the distinguished Swedish explorer, Wahlberg.
The present paper contains descriptions of no less than twenty-

two additional species, which must provisionally be regarded as

new ; thus giving a total of forty species exclusive of Wollaston's
doubtful insect.

* For explanation of the Plates, see p. 276.
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Three other species have been erroneously ascribed to this

genus, namely :

—

(1) S. suhnodosus Woll. (Ann. Nat. Hist. (3) ix. 1869, p. 416).

The insect was described from St. Helena, and I have examined

the tjrpes in the WoUaston collection in the British Mviseum. The

species is clearly identical with Phlyctimos callostts Boh., which is

a. common vineyard and garden pest in many parts of Cape

Colony, and it is probable that it was accidentally imported

thence to St. Helena.

(2) S. geniculatus Fst., which has proved to be identical with

Siteutes albicinctus Fst. (vide Stett. ent. Zeit. Iviii. p. 70).

(3) S. mus Fst. Through the kindness of Dr. Walther Horn,

I possess two examples of this species from the XJkami Mts.,

in German East Africa. They certainly do not belong to the

genus Sciohius, nor even to Lacordaire's tribe of " Otiorhynchides

vrais," owing to the enclosed corbels of their posterior tibise.

The species is really referable to the tribe Oosomides, and agrees

extremely well with both the description and figure of Sphrigodes

margaritacQus Gerst. (v. d. Decken's Reisen, Glied. p. 226, t. xi.

f. 6), with which it is probably synonymous.
From all other genera of the Otiorhynchinae (except Galyptops

and Phlyctinus) iSciobms may be distinguished by the following

combination of characters :—the metasternum is very short ; the

three intermediate segments of the abdomen are subequal in

length ; the corbels of the posterior tibiae are entu^el}^ open ; the

tarsal claws are quite free ; and the second joint of the funicle

is always longer, and usually.much longer, than the first.

Phlyctinus Schh., which contains but a single species, callosus

Boh., may be readily distinguished owing to its having the apex

of the rostrum entire (whereas in Sciohius it is deeply incised),

and also by its very prominent eyes, which are in the form of

obtuse cones directed backwards, while their facetting is distinctly

coarser than in Sciohius. On the other hand, Calyptojjs Schh. is

much more closely allied to the latter genus, and indeed tlie only

distinctive character would appear to be the two elevations on
the forehead above the eyes. I have not had an opportunity of

examining the unique species, C.granosus Boh., but judging from
the description and from Lacordaire's figure, it evidently pi'esents

a great affinity to some of the larger Sciobii, which, moreover, in

several instances show distinct traces of the supra-ocular ele-

vations. It is therefore not impossible that the genus may have

to be incorporated with Sciohius.

Certain species of the genus Systates Gerst. and Isaniris Thorn,

present a superficial resemblance to some of the more slender

Sciohii, while Mitophorus Gerst. recalls the more rotund species.

But all these three genera may be difierentiated by their tarsal

claws which are connate (at the base only), and by their antennae,

in which the first two joints of the funicle are either equal or the

first is longer than the second.

If we exclude *S'. paivanus Woll., the genus Sciohiiis as here
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defined is restricted to the extra-tropical portions of South-east
Africa, including the Ti-ansvaal, Zululand, Natal, Oi-ange River
Colony and Cape Colony east of about 25° E. Long. The following
table will give an idea of the relative distribution of the species

as at present known :

—

Species. | Cape. Natal. Zululand. Transvaal. O.R.C.

granosns

*

*

*
*
*
*

#

*
*

*
*
*

*

*

*

* li

*

cultvatus

ciuereus

*

*

*

*

*

*

*

*

*
*
*

1
*

i

obesus
dealbatus

cogiiatus

opalinus
impressicollis

hrevicollis # *
bistrigicoUis

*

oneili

granipennis
planipeiiiiis

lateralis

teiiuiconiis

latipeiinis

aciculatifrons

barkeri

scapularis

gi'iseus

pullus

poUiiiosus

marginatus
spatulatus
p^ringueyi
viduus

i *

*

1 *

pondo
tottus

muricatus
angustus
paiizaiius . .

scb<mlandi
viridis

nanus
*

pvasinus
*vittatus

arrowi
lionii

walilbergi

squamulosus

Totals . 17 20 I ,S i 7 1

The predominance of N^atal in point of species is doubtless due
to the fact that the Colony has been much better worked, as a
whole, than the other ai-eas. When the fauna of the Transkei
and Pondoland is better known, it will probably be found that the
genus attains its greatest development in Cape Colony. Similarly

Zululand and the Transvaal will certainly yield many additional

forms. Owing to the large tracts of treeless country in the
Orange River Colony the genus is not likely to be well represented

there ; and although Di-. H. Brauns has kindly sent me a number
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of Ciirculionidfe from both Bothaville and Hoopstad, there was

not a single ScioUus among them.

Of the comparatively few species with whose habits I am
acquainted, the majority feed on low trees and shrubs ; and on

the Natal coast hrevicollis and Ustricjicollis are among the

commonest beetles to be obtained by general beating. On the

other hand, the smallest species, and those with a predominance

of bright green colouring, appear to prefer herbaceous plants and

are generally obtained with the sweeping-net.

The general type of colouring is black or reddish brown varie-

o-ated with grey, whitish oi- yellowish scaling, which has a faiily

constant tendency to form a denser lateral stripe, often accompanied

by a transverse band across the summit of the elytral declivity.

In only a few instances are bright colours to be found, and then

they are of a green or golden-green hue. There can be little

doubt that in every case the colouring of these insects will be

found to have a simple procryptic significance.

There is a well-raarked sexual dimorphism in many of the

species, so that in one or two cases the sexes have been described

as distinct forms. But these sexual characters are often very

different in the various species, and the only one which is constant

throughout the genus (or, rather, throughout the 24 species of

which both sexes are known) is the form of the last abdominal

segment. This is always more acuminate in the $ and is

usually slightly convex in the middle ; whereas in the S it is more

broadly rounded apically and proportionately more transverse, and

generally there is a more or less shallow central impression.

Another common character is the greater curvature of the tibise,

especially the anterior pair, in the S . But in the case of obesus,

dealbatus, opalmtis, 2^ollinosus, and marginatus, the tibise are

practically similar in the two sexes. In a few species, such as

brevkoUis, grcmosus, and pondo, this distinction is specially well-

marked, the tibise of the c? being also broader and noticeably

compressed. In the great majority of instances, however, the

difference is comparatively slight. Horni presents a special

feature in that the anterior tibiae of the S are distinctly sinuate

internally. Another striking sexual character is to be found in

the rostrum, in which the gense of the <S are occasionally produced

into long, recurved, horn-like processes. But this is only the

case with granosios and cultratus. In histrigicollis and decdbatus

there is a similar production, only to a much less extent, and the

process is not recurved. In cinereus, scapidaris, griseus, and

viridis the gente are only slightly more dilated in the c? than in

the y ; whereas in the remaining 16 species the sexes do not

differ in this respect. As a rule, the shape of the prothorax is

similar in the two sexes, but in brevicoUis, bistt'igicoUis, barkeri,

marginatus, pondo, and tofttcs this segment is distinctly shorter

and more transverse in the $ ; in granosus its sides are more
strongly rounded in the S ', while in cultratus the central portion

is more elevated and smoother in the $ than in the c? . In the

majority of species the shape of the elytra varies considerably in
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relation to sex, but in cine7'eus, dealbatus, cognatus, ojicdinus, p7'asi-

'itus, and tvahlhergi there is practically no difference; Avliile in obesus,

scapularis, and horni the distinction is comparatively slight.

The present revision has only been rendered possible by the

generous assistance afforded me by many friends. To the Trustees

of the British Mviseum I am much indebted for their kindly

permitting me to bring out to Africa practically the whole of the

material contained in the ^National Collection ; and my thanks are

particularly due to Mr. G. J. Arrow of that Institvition for much
valuable assistance, especially in supervising the drawing of the

insects and correcting the proofs of this paper. My friend Prof.

Dr. Sjostedt of )Stockholm was good enough to lend me typical

examples of no less than 19 species described by the old Swedish

authors, thus immensely facilitating the labovn- of identification

and ensuring more accurate determination. Dr. D. Sharp of

Cambridge, Prof. Poulton of Oxford, Mr. Peringuey of Cape

Town, and Dr. Schonland of Grahamstown, all generously placed

at my disposal the v/hole of the examples of this genus which

were to be found in the collections of which they are respectively

in charge. My fellow-collectors in South Africa, Mr. C. N. Barker

and Father O'jSTeil, have kindly contributed to my needs in their

usual open-handed manner; while my good friend Dr. W. Horn
of Berlin has most liberally procured for me quite a remarkable

number of new and rare species, two of which I have not seen

in any other collection.

The following synoptic Table, despite its many shortcomings,

will j3robably render identification somewhat easier.

Specieruni Conspectus *.

Prothorax basi utriuque fovea elongata aiit rotundata
evidenter impressus.

Funiculi articulus tertius primo uon, aut vix, loiigior.

Genre processu recurvo valde productip.

Elytra late ovata, liumeris rotundatis, prothorax pjqualiter

granulatus; antenua3breviores,clava ovata. 1. S. granosus F&lir. $ .

Elytra anguste ovata, humeris valde obliquis
;
prothorax

medio obsolete granulatus; antenna; longiores, clava valde

elongata et acuminata 2. 8. cultrattis, ?,\). now, S •

Gense non recurvo-producta3.

GentB acute angulariter dilatatae.

Major (Q^^-lOs- mm.), thorace apice constricto.

3. S. cinereus, sp. nov.

Minor (7-8 mm.), thorace apice non constricto.

5. S. dealbatus Fahr.
Gena3 rotundatse aut obtuse angulatae.

Antennae longiores, funiculi articuli tenninales evidenter

longiores quam latiores.

Elytra late ovata, humeris rotundatis, prothorax et elytra

undique a^qualiter granulata 1. S. granosus Fahr. $ .

Elytra anguste ovata, humeris valde obliquis ; prothorax
medio parum elevatus ibique obsolete granulatus

;

elytra retro obsolete granulata 2. S. cultratus, sp. nov., $ ,

1. (32.)

2.

3.

4.

(19.)

(6.)

(5.)

5. (4.)

6.

7.

8.

(3.)

(10.)

(9.)

9. (8.)

10.

11.

(7.)

(14.)

12. (13.)

13. (12.)

* It must be noted that two species with which I am acquainted, viz. S. lateralis

Boh. and S. miiricatvs Boh., are not included in this Key, owing to the fact that
several of the diagnostic characters here utilised are not mentioned in Boheman's
descriptions.
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14. (11.)

15. (16.)

16. (15.)

17. (18.)

18. (17.)

19. (2.)

20. (23.)

21. (22.)

22. (21.)

23. (20.)

24. (25.)

25. (24.)

26. (29.)

27. (28.)

28. (27.)

29. (26.)

30. (31.)

31. (30.)

32. (1.)

33. (50.)

34. (49.)

35. (36.)

36. (35.)

37. (38.)

38. (37.)

39. (48.)

40. (45.)

41. (44.)

42. (43.)

43. (42.)

44. (41.)

45. (40.)

Antennas comparate breves et validaj, funiculi articuli

terminales non, aut perparum, longioi-es quam latiores.

Major (10-12 mm.), scapo subcj'lindrico ; interstitiis

elytrorum latis, subplanis, omuino Isevibus.

4. S. obesus, sp. nov.

Minor (5-7 mm.), scapo compresso; interstitiis angustis

et convexis, aut tuberculatis.

Fusco-cinereo-squamosus, elytris nou tuberculatis, scapo

margine anteriore fortiter curvato 6. S. cognatus, &^.\\oy.

Viridi-opalino-squamosus, elytris tuberculis depressis et

rotundatis parce adspersis, scapo ante tantum leviter

curvato 7. S. opalinus, &^.\\o\.

Funiculi articulus tertius primo evidentcr longior.

Funiculi articulus tertius quarto evidenter longior.

Prothorax ante fortiter angustatus, lateribus pone medium
abrupte angulatis 8. S. impressicoUis Boh.

Prothorax ante nonnihil angustatus, lateribus leviter

rotundatis 9. 8. hrevicollisYkhw
Funiculi articulus tertius quarto non, aut perparum,

longior.

Gense evidenter dilatatse et angulariter productse, prascipue

in (? 10. 8. bistrigicoUis^oh..

Genae non, aut vix, dilatatse.

Prothorax valde transversus, longitudine duijlo latior

;

minores (4f5—6 mm.).
El3'tra baud granulata, omnino lasvia

;
prothorax anterius

modice augustatus ; scapus latus, compressus et ad apiceni

gradatim dilatatus 11. 8. oneili, sp. nov.

Elytra lateribus granulatis (minus evidenter in $); pro-

thorax anterius valde angustatus ; scapus angustior, sub-

coiiipressus, nonnihil abrupte clavatus . 12. 8. granipennis Boh.
Prothorax modice transversus, dimidio latitudinis longior

;

majores (7g-10 mm.).
Scapus tenuissimus, non compressus, abrupte clavatus

;

prothoracis fovese laterales parvse, rotundatse et minus
profunda? 15. 8.tenuicornis,%'$. woy.

Scapus latus, compressus, gradatim dilatatus; prothorax
iitrinque profunde et lougitudinaliter impressus.

13. 8. planipennis, sp, nov.

Prothorax ad latera non, aut vix, impressus.

Funiculi articulus tertius primo manifeste longior.

Scapus numquam fusiforrais nee supra carinatus.

Elytrorum sutura evidenter elevata, interstitio secundo
antice fortiter dilatato et subdepresso . . . 16. 8. latipennis Fahr.

Elytrorum sutura non elevata.

Kostrum a basi ad apieem gradatim angustatum ; elytrorum
interstitium secundum versus basin dilatatum et stria

secunda sinuata (prsecipue in $ ) ; Irons subtiliter

aciculata 18. S. barJceri, sp. nov.

Rostrum parallelum aut apice leviter dilatatum ; stria

secunda versus basin non sinuata, aut aliter cum fronte

evidenter striolata.

Elytra basi baud constricta, angulis externis non tuberculato-

productis.

Scapus latus, evidenter compressus et versus apieem fere

parallelus.

Elytra ovata, ante medium latiora, apice subacuminata.

Prothorax ad latera utrinque leviter subdepressus, ibique

pallido-squamosus, in dorso granulis depressis adspersus,

lateribus leviter rotundatis nee subangulatis.

19. S. scapularis Boh.
Prothorax ad latera baud depressus, in dorso coriaceus nee

granulatus, lateribus prope basin subangulatis.

17. 8. aciculatifrons Boh..

Elytra globosa aut subglobosa, in medio latiora, apice late

rotundata 20. 8. griseus Gyl.

Scapus angustior, non, aut vix, compressus, apice evidenter

clavatus.
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46. (47.)

47. (46.)

48. (39.)

49. (34.)

50.

51.

(33.)

(78.)

52. (75.)

53.

54.

55.

56.

(72.)

(67.)

(58.)

(57.)

57. (56.)

58.

59.

(55.)

(60.)

60. (59.)

61.

62.

(64.)

(63.)

63. (62.)

64.

65.

(61.)

(66.)

66. (65.)

67. (54.)

68.

69.

70.

(69.)

(68.)

(71.)

71. (70)

72.

73.

(53.)

(74.)

74. (73.)

75. (52.)

76. (77.)

77. (76.)

78. (51.)

MR. G. A. K. MARSHALL ON THE [Mar. 20,

Elytra latissime ovata, reti'orsum late rotundata ; tarsorum
avticulus primus tertio evidenter angustior, secuiido et

tertio simul smuptis brevior 21. S. pullus Sparnu.
Elytra aiiguste ovata, retrorsum subacuminata ; tarsorum

articulus primus tertio baud Angustior, secundo et tertio

simul sumptis longitudiue ffiqualis 22. S. poUinosusVuXiw
Elytra basi constricta, angulis externis plus miuusve

tuberculato-productis 23. S. marginatus Ffihr.

Scapus latissimus, fusiformis, supra medio evidenter
carinatus 24. S. spat alatiis, i^Yi. \iov.

Funiculi articulus tertius primo non, aut vix, longior.

Oculi laterales, distantes, prominuli aut saltern evidenter

convexi.

Protliorax medio non canaliculatus, interstitia elytrorum
a^que elevata.

Tibi;e posteriores interne Laud crenulata;.

Corpus non metallico-viridi-squainosum.
Elytra fascia pallida transversa pone medium ornata.

Elytra retro subacuminata, ad latera pallide sulpbureo-
squamosa, basi protborace paullo latiora, angulis externis

leviter prominuliset subrectangulis ... 25. S. peringtie^i, sp. now
Elytra retro late rotundata, undique cinereo-squamosa, basi

protborace vix latiora, Immerisrotundatis. 31. S. jpanzanus, sp. uov.

Elytra numquam transversim fasciata.

Elytra pone medium latiora, apice late rotundata, si .superne

iiispecta 26. S. viduus,^^^. wow
Eljtra ante medium aut in medio ipso latiora, apice sub-

acuminata.
Elytrorum interstitia granulata.

Funiculi articulas tertius quarto manifeste longior, elytra

setispallidis longis suberectisadspersa; major (ll-12mm.).
27. 8. pondo, sp. nov.

Funiculi articulus tertius ([uarto non longior, elytra setulis

minutis depressis, retrorsum tantumniodo perspiciendis,

adspersa ; minor (8-10 mm.) 28. IS. tottus Sparrm.
Elytrorum interstitia baud granulata, omnino lajvia.

Elytra elongata et angustata, dense olivaceo-cinereo-squamu-

losa, baseos augulis externis prominuli.s et subrectangulis.

30. S. angustus, s)). nov.
Elytra late ovata, omnino denudata, humeris rotundatis.

32. S. sclwnlandi, sp. nov.
Corpus ffiqualiter metallico-viridi- aut aureo-viridi-squa-

mosum.
Gense augulatae et productai 33. S. viridis, sp. nov.

Genag baud products?.

Rostri carina; exteriores evidentes; elytra breviora, lata, obtuse
ovata ;

protliorax longitudine duplo latior. 34. S. nanus, sp. nov.

Rostri carina; exteriores obsolescentes ; elytra longiora, apice

subacuminata ;
protliorax dimidio latitudinis longior.

35. S. prasinus, sp. uov.

Tibiffi posteriores interne evidenter crenulata?.

Elytra convexa, ante medium altiora (a latere inspecta),

interstitiis alternis ciiiereo- et brunneo-squamosis, dorso
baud setulosis 36. 8. vittafus, s\>. wow

Elytra dorso antice deplanata, longe pone medium altiora,

brunneo-squamulosa et fascia communi pallida angulata
pone medium ornata, dorso setulis brevibus erectis parce

adspersa 2,7. 8. arrowi,s\).wo\'.

Protliorax evidenter sed minus profunde canaliculatus

;

elytra interstitiis aliquis altioribus, saltem prope basin.

Funiculi articulus primus tertio non longior ; elj'trorum

interstitia alterna altiora (minus evidenter in $ ) sed

baud cariuata 38. 8. Jiorni, sp. nov.

Funiculi articulus primus tertio multo longior; interstitia

2, 3, 4 et 7 carinata, 5 et 8 tantum prope basin, 6 tantum
prope apicem, carinata 39. 8. ivahlbergi Boh.

Oculi fortiter depressi, magis approximati et subdorsales.

40. 8. squamulosus Bob.
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1. SCIOBIUS GRANOSUS Falir.

.S'. granosus Fahr. (Efv. K. Yet.-Ak, Forh. 1871, p. 27.

Long. 10-13, lat. 5-6| mm.
Head twice as broad as its length, with scattered punctuation

and sparse yellow scaling ; forehead with an ill-defined central

impi-ession and a slight tubercular elevation above the eyes, Avhich

are very prominent. Rostrum longer than broad, as long as pro-

thorax, tricarinate dorsally, and with a short lateral carina just in
front of eye

;
genas produced in c? into a long (14 mm.) re-

curved horn-like process, rounded and only slightly prominent in

2 ; upper surface with irregular shallow punctuation and dense
ochreous scaling. Antennce moderately long, piceous, irregulai-ly

aciculate and with fine pale pubescence ; scape compressed and
gently curved, third joint of funicle scarcely longer than first.

Prothorax very transverse, sides strongly rounded, especially in
the S , broadest about middle, base truncate, apex narrower and
slightly sinuate, with a faint constriction and an impressed trans-

verse line close to the margin ; upper surface convex, but flattened

in the median basal area and fairly closely covered with smooth
depressed tubercles ; the interstices are thinly clothed with ochreous
scales, and there is a short curved lateral impression on each side

near the base. Elytra broadly ovate, shoulders obliquely rounded,
sides ampliated, broadest near base ; upper surface convex in $ ,

subdepressed in S , with shallow stride containing rows of distinct

separated granules ; the intervals with rows of low rounded
tubercles, which are absent on the inflexed margins, the striae

there being also simply punctate ; colour black or piceous brown,
granules and tubercles bare and shiny, the interstices with thin
yellowish scaling. Legs stout, thicker in the c? , black or piceous
brown, finely aciculate and sparsely punctured, with yellowish
scales and sette Avhich are dense near the apex of femora ; the
anterior pairs of tibise broader and more strongly curved in
the (?.

Types <S $ in the Stockholm Museum.
Natal : Upper Tongaat K. {G. N. Barher), Estcourt {G. A . K. J/.),

Durban [A. D. 2Iillar), Maritzburg [S.A. Mus.]. Zululand :

Eshowe [S.A. Mus.].

It is evident from his description that Fahrseus took the S
of this species for the § , both sexes being represented in
Yv'ahlberg's series. It is curious that he makes no reference to

the striking horn-like rostral processes of the S , which distinguish

it from all other species of the genus except S'. cultratus.

2, SciOBius CULTRATUS, sp. nov. (Plate XYIII. fig. 1.)

Long. 8f-10i, lat. ^-^ mm.
Head strongly transverse, finely aciculate and with rather thin

grey scaling ; forehead finely plicate, with no distinct impressions
;

eyes prominent. Rostruon distinctly longer than its width at

base ; in the (S the sides are somewhat narrowed from the base to
about middle, and the genss are produced into bx-oad but sharp

Proc. Zool. Soc—1906, Yol. I. iS^o. XYII. 17
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sickle-shaped processes ; in the 5 the sides are subparallel basally

and the genfe are only moderately and roundly dilated ; uppei'

surface impressed, tricai'inate, the outer carinpe parallel from base

to beyond middle, thence widely diverging, an additional short

ctirved carina in front of eyes
;
punctuation and scaling as on the

head, the central carina bare. Antennce comparatively long and
slender, piceous, -with fine gi'ey pubescence ; scape clavate, slightly

compressed and distinctly curved ; first joint of funicle about

as long as third, the subterminal joints elongate. Prothorao-

moderately transverse, base gently bisinuate, sides not much
rounded, broadest befoie middle, with a shallow constriction near

apex, which is truncate and narrower than the base ; upper sur-

face convex, with scattered rounded granules, except along a

broad central space which is almost smooth, punctured and slightly

elevated, being more prominent in the $ than in the J ; a rounded

impression on each side near base ; colour piceous, the granules

and the central ridge (in the $ ) bare, the interstices with grey

scaling. Elytra sul}truncate at base, ovate, more acuminate apically

in the S , so that the sides appeal- more rounded than in tlie 5 >

broadest well before middle ; upper surface convex, with broad

strise containing shallow rugose punctuation, the intervals convex,

more or less distinctly granulate, often subrugose ; coloui- piceous,

with uniform grey scaling, the interAals posteriorly with rows of

small gi^ey squamiform seta?. Legs piceous or ferrugineous, with

the knees black, and with fine gi'ey scaling ; all the femoia more
strongly clavate in the S than in the $ , and the tibiae more
strongly curved, especially the anterioi' pairs.

Type, c? in the British Museum, 5 in the Oxford Museum.
Natal: Dur1)an {ff. W. Bell-Marley), Pinetown [coll.

G. A. K. M.], Maritzburg [S.A. Mus.], Howick (C. X. Barker).

Allied to granosns Fahr., but with much narrower elytra, the

obliquity of the shoulders being most noticeable in the S ', the

sides of the prothoiux are also much less strongly rounded and

the lateral impressions deeper; in perfect specimens there is ;i

small round whitish spot at the base of each elytron.

3. ScioBius ciNEREUS, sp. nov. (Plate XYIII. fig. 3.)

Long. 9|-10|, lat. 5-6 mm.
Head ti-ansverse, with coaise shallow punctuation which is

hidden by dense grey scaling ; forehead with a central impression

and with a slightly raised fold above the eyes, which are prominent.

Rostrum rather longer than broad, sides 23arallel to beyond middle
;

gense sharply and laterally produced in both sexes, but more
prominent in the J ; upper siu'face shallowly impressed, tri-

carinate, the outer carina? with a strong outw^ard curve towards

apex
;
punctuation rugose, but the whole surface covered with

dense scaling except the central carina. Antennce moderately long

and thick, piceous, with dense grey pubescence ; scape sub-

cylindrical, evenly curved and gradually clavate ; funicle with the

first joint equal to the tliird, the subterminal joints comparatively
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short, subconical. Prothorax strongly transverse, subtruncate at

base, evidently narrower and truncate at the apex, sides not much
rounded, broadest rather before middle and distinctly constricted

close to apex ; upper surface convex, set with rather distant small

rounded granules, with a deep rounded lateral impression on each
side near the base and a transverse impressed line at the apical

constriction ; colour piceous, the granules bai'e, the interstices with
dense even grey scaling. Elytra broadly ovate, of the same shape
in the two sexes, subtruncate at base, sides rounded, broadest

about middle ; upper surface convex, the striae containing rows of

large shallow punctures separated by small granules and more or

less hidden by the scaling, disappearing behind middle, where the
striae become deeper ; the intei'vals rather narrow, subequal in

width, convex (more so posteriorly), uneven owing to the presence

of depressed obsolescent granules ; colour piceous, covered with
uniform grey scaling. Legs stout, piceous, with rather thin pale

scaling, the anterior tibiae not curved, but the internal apical

angle more produced in the S than in the $ .

Type, S in the British Museum, $ in the Oxford Museum.
Cape Colony: Knysna (IF. F. Ptircell). Transkei : Kentani

{Rev. Dr. F. C. Kolhe).

I am indebted to T)v. Walther Horn for six examples of this

species, but they are without exact locality, being merely labelled
" Cape."

This insect is very closely allied to S. cultratus Mshl., of which
it is probably the Cape Colony representative. It is, however, a
larger and more robust insect and the elytra of the S are not
acuminate posteriorly ; the dilated gense are not recurved in the

S , they are sharp and not rounded in the 5 '> the antennae are a
little shorter and thicker ; the prothorax is much more transverse

and entirely lacks the smooth raised central portion of cultratus
;

the apical abdominal segment is much bi-oader and less acuminate
in both sexes ; iinally, in cultratios the anterior tibiae of the c?

are distinctly curved on their outer edge and the internal apical

angle is shai'p in both sexes, whereas in cinereics the outer edge of

the anterior tibiae is straight and the internal angle is broadly and
bluntly produced in both sexes.

4. SciOBius OBESUS, sp. nov. (Plate XYIII. fig. 2.)

Long. lOf-12, lat. 5|-6|- mm.
Head strongly transverse, its length rather less than half the

breadth, black, finely aciculate and densely covered with grey or

yellowish scaling with a metallic golden reflection ; forehead with
a deep longitudinal impression in the middle and a shallow one on
each side of it ; a distinct rounded projection above the eyes, which
are prominent. Rostrum a little longer than the width at base ;

genae moderately dilated into a blunt angle, similar in the two
sexes ; upper sui-face deeply excavate, with a smooth central

carina, the lateral carinas bisinuate in the (unique) S , straight

and convergent basally in the $ , beyond these an additional
17*
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•shorb broad basal carina
;
punctuation and scaling as on the head,

only the central carina bare of scales. Antennce moderately long

and stout, densely covered with golden yellow or grey scaling

;

scape only slightly curved, subcylindi-ical, very gradually thickened

from base to apex ; first joint of fuuicle rather longer than third,

the thi'ee subterminal joints as broad as long. Prothorax with its

width 1 1 times its length, base truncate, the sides gradually dilated

from there to far beyond middle, suddenly constricted near apex,

which is also truncate and only a little narrower than the base
;

upper sui'face convex, moderately closely set with small rounded

tubercles and with a rounded latei'al impression at base ; the

central carina variable, complete and distinct in some specimens,

abbreviated and irregular in others : colour black, the central

carina and apices of the tubercles bare, the rest with dense grey

or golden-yellow scaling. Elytra broadly ovate (a little nai-rower

in the S ),
jointly sinuate at base, shoulders obliquely rounded,

sides strongly ampliated, broadest before middle ; upper surface

convex, with shallow stria? containing rows of large shallow

closely-set punctures, which are much reduced towards apex and
which are partially hidden throughout by the scaling ; the

intervals broad and smooth, very slightly convex, finely aciculate

and without tubercles or gi-anules of any kind ; colour black with

dense grey or yellowish scaling, usually with a dvill metallic reflec-

tion, the paler scales being silvery and the darker golden. Legs

comparatively short and stout, with yellowish or grey scaling and
short pale setse ; all the tibife moderately curved and similar in

the two sexes.

Type, S in the British Museum, $ in the Oxford Museum.
Natal : Colenso [Oxf. Mus.], Frere {G.A.K.M.). Traxsvaal :

Leydenburg [Brit. Mus. k Transv. Mus.j.

From the three preceding species, which it resembles in size

and facies, obesiis may be distinguished by its broad and perfectly

smooth eljdiral intervals, as well as by the more or less complete

central carina on the prothorax.

5. SCIOBIUS DEALBATUS Fllhr.

aS'. dealhatus Fahr. op. cit. p. 28.

Long. 7-8, lat. 3|—4|- mm.
Head strongly transverse, coriaceous, finely plicate on forehead,

densely covered with white scaling ; eyes moderately prominent.

Rostrum short, subquadrate, the length equal to the width at base,

as long as the prothorax ; the gense produced into a short but acute

projection, which is rather longer and sharper in the S ; upper
surface subdepressed, tricarinate, the central carina more distinct

than the others, bare, impunctate, the remainder of the I'ostrum

covered with dense white scaling. Antennce moderately long,

piceous, with dense white setae ; scape subcylindrical and gently
curved, third joint of funicle as long as first. Prothorax very
transverse, its length equal to half the width at base, which is

slightly bisinuate, apex a little narrower and truncate, sides
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moderately rounded, broadest about middle ; upper surface convex,,

dispersely granulate and with a rounded lateral impression on
each side of the base, the apices of the granules bare, the
interstices filled with dense white or yellowish scaling. Elytra
ovate, scarcely differing in shape in the two sexes, shoulders very
oblique, sides evenly rounded, broadest about middle ; upper
surface convex, with shallow striee containing rows of large

shallow separated punctures ; the intervals slightly convex, smooth
and finely aciculate, the third rather broader than the others

;

colour black or dark brown, with white or yellowish scaling, which
is denser apically and throughout the third interval, but the
scales vary considerably in density in diflE'erent individuals ; on
the apical half the intervals have rows of very short depressed
white setfe. Legs piceous, evenly covered with moderately dense
white scaling and setsg ; in shape and thickness they scarcely difter

in the two sexes.

Type cJ in the Stockholm Museum.
Natal: Durban (C. JSf. Barker, A. D. Millar, d; H. W. Bell-

Marley).

Varies a good deal in coloration, some examples having the
elytra with alternate strij)es of lighter and darker scaling. In the
type the scaling is uniform in colour, dense and even throughout
the sides and declivity, but somewhat abraded on the disk except
for the usual denser stripe on the third interval.

6. SciOBius coGisrATUS, sp. nov. (Plate XYIII. fig. 6.)

Long. 5|—6|-, lat. 3-3f mm.
Head strongly transverse, coriaceous ; the forehead finely plicate,,

covered with dense grey scaling, and with a slightly raised fold

above the eyes, which are prominent. Rostrutn subquadrate, the
length equal to the width at base

;
genae moderately and roundly

dilated, similar in the two sexes ; upper surface broadly excavate,

evidently tricarinate, the outer carinse distinctly sinuate, the
whole surface except the central carina densely covered with grey
scaling. Antennce leather short and thick, covered with grey
scaling, scape broad curved and compressed, strigoso-punctate

;

first joint of funicle broader than the rest, a little longer than the
third. Prothorax nearly twice as broad as long, base slightly bi-

sinuate, apex a little narrower and truncate, sides moderately
rounded, broadest about middle ; upper surface convex, dispersely

granulate and with a rounded lateral impression on each side of

the base, the apices of the granules mostly bare, the interstices

filled with dense greyish scaling. Elytra broadly ovate, jointly

sinuate at base, shoulders obliquely i^ounded, sides moderately
ampliated, broadest about middle, similar in the two sexes ; upper
surface convex, with shallow striee containing rows of large deep
punctures (partially concealed by the scaling) ; the intervals rather
narrow, smooth and finely aciculate, the third not broader than
the others ; colour black or dark piceous, covered with dense dull

grey scaling, variegated with paler scales which usually form a
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broad but faint chevi-on-shaped mai'king behind middle, the
intervals with rows of minute depressed white seta? which ai-e

more noticeable posteriorly. Legs short and stout, piceous and
unifoi'mly covered with greyish scaling ; the anterior tibife are

slightly more ciu'ved at the apex in the c? , but otherwise the legs

are similar in the two sexes.

Natal: Umvoti {H. Fry), Estcourt and Drakensberg {G. A.
K. M.).

Type, 5 in the British Museum, S in the Oxfoixl Museum.
Closely allied to dealbatus Fahr., Avhich it evidently replaces in

the upland districts of ISTatal. From that species it may be
distinguished by the broader scape, the rounded gen?e, the
narrower elytral intervals, the more deeply pimctiu-ed strife, and
the less oblique shoulders.

7. SciOBius OPALINUS, sp. nov. (Plate XVIII. fig. 4.)

Long. 5f-6, lat. 24-3i mm.
Head strongly transverse, coriaceous and covered Avith dense

opalescent white scaling ; forehead with three shallow impressions

and a slightly raised fold above the eyes, which are pi-ominent.

Rostrum subquadrate, a little longer than broad, genne moderately
and i-oundly dilated in both sexes ; upper surface almost plane,

tricai'inate, with punctuation and scaling as on the head, the
central carina only bare and smooth, the outer carinte straight

and parallel. AntenncE comparatively short and thick, black Avith

fine pale seal ing ; the scapecurved and compressed, strigoso-punctate,
first joint of the funicle broader than the rest, a little longer than
the third. Prothorax nearly twice as broad as long, base slightly

bisinuate, apex a little nari'ower and truncate, sides moderately
rounded, broadest about middle ; upper surface convex, dispersely

gi'anulate, and with a rounded impression on each side near the
base, a few of the granules with their apices bare, the interstices

filled with dense opalescent white scaling. Elytra ovate, slightly

sinuate at the base, shoulders very oljlique, sides moderately
rounded, broadest about middle, the shape similar in the two
sexes ; upper surface convex, with faint stria? containing very
shallow punctiu'es. When the scaling is removed these punctux'es

are seen to be uneven and irregular and entirely disappeai- behind
middle ; in unabraded examples the punctures appear to be small

and regular and the intervals broad and smooth, with a few very
scattered low rounded tubercles and with widely separated

minute Avhite setse, but without the scaling the intervals appear
narrower and less regular and a few more tubercles are oliservable,

but these are variable in number and disposition. Legs black or

piceous, with uniform pale scaling, moderately short and stout and
similar in the two sexes.

Natal : Malvern (6'. N. Barker), Howick {Dr. F. D. Brown).
Type, 5 in the Bi-itish Museum, S in the Oxford Museum.
Allied to dealbatus F§,hr. and cognatus Mshl., from both of

Avhich it differs in its smaller size and very different coloration.
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From the former it also difiers in its broader scape, rounded gense,

the irregular punctuation of the elytra, and the tuberculation of

the intervals. The two latter characters also distinguish it fi-om

cognatus, as well as the parallel outer carinte of the rostrum, the
more oblique shoulders, the less convex intervals of the elytra, the
wide sepai'ation of the minute white setse on the intervals, and the

less compressed and less curved scape.

*8. SCIOBIUS IMPRESSICOLLIS Boh.

S. impressicollis Boh. Schonh. Gen. Cure. vii. 1, p, 199 (1843).

Long. 6-i-7f , lat. 34-4i mm.
Head transverse, almost plane, finely plicate ; forehead not im-

pressed ; eyes not prominent. Rostrum about as long as broad,

subtruncate at base, rather narrowed anteriorly, genes not dilated

;

upper surface plane, strigosely punctate, distinctly tiicarinate, the

outer "carinps straight and parallel. Aniennce moderate, piceous,

with sparse grey sailing ; scape compressed, stidgoso-punctate,

strongly bisinuate and gradually thickened to apex ; funicle with

the third joint much longer than first. Frothorax very transverse,

base slightly arcuate, apex much narrower and truncate ; sides

parallel for a short distance from base, then rapidly narrowed to

apex, thus forming a very distinct obtuse angulation ; upper sur-

face slightly convex, closely set with very depressed subconfluent

granules and with a deep impressed line on each side of the base

;

colour black, with sparse grey scaling which is denser laterally.

Elytra broadly ovate, jointly sinuate at base, sides moderately

I'ounded, broadest about middle ; upper surface convex, with
distinct striae containing shallow punctures separated by small

granuJes which become obsolete behind middle ; the intervals

slightly convex, of equal width, transversely rugose, smoother on
the declivity, but with traces of small granules; colour black,

with thin grey scaling, which is denser laterally. Legs moderate,

piceous, with fine grey scaling ; anterior tibiae very slight, curved

externally.

Type $ in the Stockholm Museum.
" Cape of Good Hope {Brege)."

This description has been made from the type, which is the

only specimen I have seen. The strong angulation of the sides of

the prothorax is a very distinctive character ; apart from this the

species much resembles hrevicollis Fahr. $ .

9. SciOBius BREVicoLLis Fahr.

*S'. hrevicollis Fahr. op. cit. p. 29.

Long. S 5-6, $ 51--6I ; lat. S 2f-3l $ 34-4 mm.
Head transverse, aciculate, with fine grey or yellowish scaling

which is denser laterally ; forehead with a shallow central impres-

sion ; eyes not prominent. Rostrum longer than broad, obtusely

angulate at base, sides somewhat sinuate
;
gense rounded, scarcely

dilated in either sex ; upper surface more or less impressed, finely
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tricarinate, the central cai-ina sometimes obsolescent, the outer
ones sti'aight and parallel. Antennce long and slender, piceous,

with fine grey scaling ; the scape compressed, strongly bisinuate,

gradually dilated to apex ; funicle with the third joint distinctly

longer than first, the subterminal ones elongate and clavate.

Prothorax twice as broad as long in the S , more than twice as

broad in the 5 » base subangulate, apex nairower and sinuate

(more markedly so in the 6 ), sides slightly rounded, broadest at

base ; upper sui-face slightly convex, closely set with low rounded
granules, with a smooth subdepressed central line and a distinct

curved impression on each side ; colour black, granules bare, the
interstices with fine grey or yellowish scaling, which is sparse on
the disk, except in the three impressed lines, and A'ery dense on
the underparts. Elytra narrowly ovate in the 6 , broadly ovate
in the $ ,

jointly emarginate at base, the humeral angle more or

less acutely prominent in (^ , obtuse in $ ; sides almost parallel

from base to beyond middle in c? , strongly rounded and broadest
about middle in .9 ; upper surface depressed in c? , convex in $ ,

with broad strioe containing rows of shallow punctures separated
by small granules ; the intervals convex, with iri'egular obsolescent

granules, which are distinct and prominent only on the apical

declivity, the second intei'val broader than the third near the base
in the 5 only; colour black, with grey or yellowish scaling, which
is sparse dorsally, but foi'ms a dense iri'egular band along the
inflexed margins and across the summit of the declivity ; on the
disk there are some stripes of denser scaling in the c5' • Legs long
and thick in (^ , shoi-t and compai-atively slender in $ ,

piceous,

with even fine gi'ey scaling ; in the cj the posterior pairs of tibiae

are slightly curved, the anterior pair very strongly so, the posterioi-

femora reach, Avhen fully extended, just beyond the elytra ; in the

2 the anterioi- tibise are only slightly curved and the posterior

pairs straight, the posterior femora do not reach the apex of the
elytra.

Type c5' in the Stockholm Museum.
Natal : Durban {J. P. Cregoe & A. £>. Millar), Malvern {C. N.

Barker & G. A. K. 31.), Upper Tongaat R. (C. lY. Barker), Lower
Tugela R. {E. D. Reynolds). Zululaxd : Lower Tugela R. [E. D.
Reynolds), Eshowe [A. Windham). Traxsvaal : Potchefstroom
{T. Ayres).

In the British Museum there is a series of 8 males and 3 females
from the Lower Tugela, which repi'csent a fairly well-marked
varietal form. The difierence is more marked in tlae S , ii^ which
the elytra are distinctly broader in proportion to their length, the
sides being gently rounded instead of subparallel ; the hiuneral
angle is therefore more obtuse and the intervals appear to be a
little broader. The markings on the elytra are pure white, there
being a sharpl}- defined stripe on the second interval which unites
near the base with a quadrate scutellar patch. The 2 differs

only in shape from the type form, two of the specimens having
the elytra much shorter and more rotund; the third example,
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however, appears to be normal. These distinctions cannot be re-

garded as of specific vakie, for in the long series which I have
been able to examine I find a certain proportion of intermediate
forms, which render it impossible to separate specifically the two
extremes.

On one of my females of this species there is a note which I

made in Stockholm, to the effect that this was the form which
Boheman regarded as the $ of his histrigicollis. In this he was
certainly m error, as I have taken the latter species in copula,.

In the present species the sexes have not been thus definitely

ascertained, but, despite its striking difference, I can have but
little doubt that the $ here desciibed is that of hrevicollis.

This insect has a much wider range than any other in the genus.

The Transvaal record is based on a single 5 i^ the South African
Museum. In the British Museum there is a specimen labelled
" Angola," but the locality seems doubtful.

10. SCIOBTUS BISTRiaiCOLLIS Boh.

S. histrigicollis Boh. op. cit. vii. 1, p. 202 (1843).

Long. S 4-5f , ? 5i-6f ; lat. S 2f-3, $ 3-34 mm.
Head very transverse, coriaceous, with thin pale setiform scaling

;

forehead with a shallow central impression ; eyes rather prominent.
Rostrum longer than broad, arcuate or subangulate at base, sides

sinuate, gense angularly produced in both sexes, but much longer
and sharper in the S ; upper sui-face plane, bicarinate, the carinfe

gently sinuate, the central carina absent or obsolescent, scaling

and ]3unctuation as on the head. Antennce long and moderately
slender, piceous, with fine grey pubescence ; scape subcompressed,
strongly curved, gradually clavate, funicle with third joint longer
than first, subterminal joints elongate. Frothorax rather broader
than long in the c? , more transverse in the $ , the base arcuate,

apex narrower and truncate, broadest at base, the sides rounded
near apex in the J , sublinear and more oblique in the $ ; tipper

surface slightly convex, evenly set with small rounded granules,

with a distinct curved lateral impression and occasionally with a
faint central impressed line ; colour piceous, granules bare, the
intei-stices with fine grey or yellowish pubescence, which is denser
along the median line, and there is a broad lateral band of dense
whitish scales. Elytra ovate in the cJ , much broader and pyriform
in the $ ,

jointly emarginate at base, the sides moderately rounded
and broadest alDout middle in the c5~ , but strongly rounded and
broadest much behind middle in the $ ; upper surface convex in

the 5 , subdepressed in the (S , with distinct strife containing rows
of punctures separated by granules (in the $ the fifth stria is

usually deeper than the others) ; the intervals slightly convex,
smooth and impunctate anteriorly, but more or less strongly
granulate on the declivity ; colour piceous, with fine grey depressed
pubescence and patches of dense white or yellowish scaling dis-

posed as follows : a small, quadrate patch round the scutellum, a
broad, very irregular band along the inflexed margins, a narrower,
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broken, transverse band across the summit of the declivity, and

some irregular mottling on the declivity itself ; these markings
are usually better defined in the 'cS . Legs modei'ately long and
stout, piceous or ferruginous, with fine pale pubescence, anteiior

tibife slightly curved in the c? , less curved in the 5 •

Type in the Stockholm Museum.
jSTatal : Malvern (C. iV^. Barker & G. A. K. M.). Umkomaas R.

(6-'. .-1. K. i/.), Durban {J. P. Cregoe), Umbilo {H. IV. Bell-Marley).

The cS may be readily distinguished from all its smallei- allies

by its very prominent gena?. The 5 is not unlike that of brevicoUis,

from which it may be I'ecognised by its more prominent gena?, much
less transverse thorax, and subpyriform elytra.

11. SciOBius oNEiLi, sp, uov. (Plate XYIII. fig. 5.)

Long. 4-i-5|, lat. 3-34 mm.
Head transverse, slightly convex, almost bare and with numerous

fine longitudinal strioe ; forehead not impressed ; eyes not

pi-ominent. Rostrmn about as long as broad, arcuate at base,

slightly narrowed anteiioily, gena3 not dilated ; upper surface

plane, distinctly striolate and with three narrow carinas, the outer

ones quite straight and parallel. Antennce rather short, piceous,

with fine grey scaling ; scape broad, compressed, strongly curved

and gradually dilated to apex ; funicle with third joint longer than
first, terminal joints elongate and subcorneal. ProtJiorax strongly

transverse, 2j times as broad as long, arcuate at base, apex
narrower and truncate, sides slightly rounded, broadest near base

;

upper surface convex, closely and evenly set with depressed rounded
granules, with a deep longitudinal impression on each side of the

base ; colour black, with very thin fine grey scaling, which is a

little more dense underneath. Ehjt^^a very broadly ovate, jointly

sinuate at base, obtusely rovnided at apex, sides strongly rounded,

broadest befor-e middle ; iipper sm-face convex, distinctly punctato-

striate, the punctures continued to apex, the intervals of equal

width, almost plane, quite smooth and finely alutaceous ; colour

black, with uniform thin gi'ey scaling. Legs modeiute, black, with

fine grey scaling, the anterior tibite straight.

Type J in the British Museum.
Cape Colony : Grahamstown ("on aniseed"

—

Father ONeil).

The three examples upon which the description is founded
appear to be all females.

*12. SCIOBIUS GRANIPENNIS Boh.

*S'. granipennis Boh. op. cit. vii. 1, p. 200 (1843).

/S'. deplanatus Boh. 1. c. p. 201.

Long. 44-5|-, lat. 3-3| mm.
Head transverse, black, bare, distinctly and longitudinally

plicate; forehead convex and without impressions; eyes moderately
prominent. Rostrum a little longer than broad, sides subparallel

;

genje scarcely dilated, bluntly angulate at apex, similar in the two
sexes ; upper surface plane, longitudinally plicate, with three
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narrow caiiiiJB, the outer ones often indistinct. Antennce long

and slender, piceous, or piceous with the funicle ferruginous, with

very fine thin pale pubescence; scape subcompressed, strongly

bisinuate, rather abruptly clavate, funicle with the third joint

much longer than the first, subterminal ones elongate. Prothorax

very short, strongly transverse, basal margin arcuate or sub-

bisinuate, sides i-ounded, broadest near base, broadly constricted

near apex, which is truncate and much narrower than the base ;

upper surface convex, closely set with small depressed gi-anules

and with a short longitudinal impression on each side of the

base ; colour black, granules bare, the interstices with fine grey

pubescence, which is denser laterally. Elytra suborbicular, jointly

sinuate at base, sides strongly rounded, broadest at middle ; upper

surface convex in $ , subdepi-essed in <S ,
punctato-striate, with

the strife deeper laterally and containing rows of shallow punctures

separated by small granules, the doi'sal intervals broad and almost

plane, smooth and coi-iaeeous, the lateral ones subconvex, the

seventh and eighth bearing rows of granules, which are sharp and

prominent in the $ , but inconspicuous in the S \ colour black,

Avith very sparse, fine, setiform, grey scaling. Legs slender,

thicker in the S ,
piceous, with thin pale pubescence, the anterior

pairs of tibijB broader and moi'e strongly curved in the S •

Types S $ in the Stockholm Miiseum.

PoNDOLAXD : Port St. John (G. Shortridge).

Including the types, I have seen only one S and three $ $
of this species

;
yet I have little doubt that the deplcmatus of

Boheman must be regarded as the S of his granipennis, for the

differences in the shape of the legs and elytra are evidently of a

sexual character only.

The almost circular elytra and the strongly narrowed thorax

give this species a very distinct appearance ; when viewed from

above the elytra of the $ appear to be crenulated all round owing

to the sharp lateral granulation.

13. SciOBius PLANiPENNis, sp. nov. (Plate XVIII. fig. 7.)

Long, c? 7f , $ 9 ; lat. c? 3f , $ 5 mm.
Head transverse, slightly convex, rather coarsely striolato-

punctate, with thin pale pubescence ; forehead not impressed ; eyes

convex but not prominent. ^os^r«m distinctly longer than broad,

sides subparallel
;
genre rounded and scarcely dilated, similar in the

two sexes ; upper surface plane, confluently punctured, trica,rinate,

the outer carinse straight and parallel. Anteiince (ilongate, piceous,

with pale grey pubescence ; scape compressed, distinctly sinuate

and gradually broadened from base to apex ; funicle with third

joint much longer than first, terminal joints elongate and distinctly

clavate. Frothorax distinctly transverse, subtruncate at base and

apex, narrow apically, sides slightly rounded, broadest rather before

middle ; upper surface subdepressed, closely set with low granules,

with a very shallow central furrov/ and a deep longitudinal im-

pressed line on each side of base ; colour black, v/ith ver}^ tliin pale
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pubescence, wliicli is denser and yellowish laterally. Elytra ovate
in the cf , broadl}' ovate in 5 , gently sinuate at base, sides

evidently rounded, broadest about middle ; upj)er surface depressed,

with deep granulated stiife, the intei-vals slightly convex, coria-

ceous and with rows of small niuch depressed granides, which are
more evident on the declivity ; colour piceous, with very fine grey
pubescence, which is a little more dense apically and laterally, and
also forms a denser transverse band across the summit of the
declivity. Legs elongate and rather stout, piceous, and with
fairly dense grey pubescence ; anterior tibiaj distinctly com-
pressed in both sexes, sti'ongl}- curved near apex in S ? slightly so

in $ .

Type, $ in the British Museum, S in the South-African
Museum.
Natal: Ifafa Mouth (C. N'. Barker). Poxdolaxd : Port St.

John's.

*14. SciOBius lateralis Boh.

*S'. lateralis Boh. op. cit. vii. 1, p. 201 (1843).

" As long as Sciohius j^orcatus, Ijut half as wide again, with the

elytra less convex.
" Head short and broad, slightly convex above, longitudinally

I'ugulose, black, sparsely clothed with greenish-grey scales, sepa-

rated from rosti'um by a deep ai'cuate impression ; eyes i-ounded,

black, moderately pi'ominent. liostruin scarcely nari-ower and a.

little longer than head, stout, poi-rect, almost plane above, tricari-

nate, obsoletely I'uguloso-punctate, with grey scaling. Antennce
long, black, with sparse grey pubescence ; scape reaching beyond
the apex of the thorax, compressed, somewhat ai-cuate in the

middle ; funicle elongate, very slender, the club oblong, nairow
and acuminate. Thorax broad, veiy short, truncate at base and
apex, narrower anteiioily, the sides roundly ampliated ; upper
surface moderately convex, closely tuberculate thi-oughout, with a

longitudinal impression on each side from base to middle ; black,

with sparse bright greenish scaling which is denser laterally.

Scutellum scarcely Aasible. Elytra subovate, truncate anteriorly,

scarcely broadei- than the base of the thorax, somewhat dilated

fi'om base to middle, shoulders sub-rectangular and not elevated ;

narrower behind, almost conjointly acuminate at apex, four times

as long as the thoinx, slightly convex dorsally, declivous behind,

sub-sulcate, the sulci with shallow punctuation, the intervals

convex, transversely rugose and tubei-culate ; black, with bright

greenish sealing which is sptirse dorsally, but dense on the infiexed

margins. Body finely granulate beneath, black, scattered with
bright greenish scales. Leys elongate, stout, piceous, with sparse

grey scaling and pubescence ; femora clavate, unarmed ; anterior

tibise somewhat curved towards apex ; tarsi moderately dilated,

spongy and fuscous beneath."
" Cape of Good Hope (Brege)."

Type missina'; in Dreo'e's collection.
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This is evidently a well-defined species, but I have been tinable

to find it among the material at my disposal. The description is

transcribed from Boheman. In general structure it woiild appear

to come nearest to planii^ennis, but the green scaling is a very

distinctive feature.

15. SciOBius TENUicoRNis, sp. nov. (Plate XYIII. fig. 9.)

Long. 8i-10, lat. ^-^ mm.
Head moderately transverse, with shallow confluent punctua-

tion and thin grey pubescence, which is denser beneath and
round the eyes ; forehead almost plane, scarcely impressed in

middle ; eyes convex, but hardly prominent. Rostrum longer than

broad, basal margin obtusely angulate, sides parallel to near

apex, gense rounded and slightly dilated ; upper surface plane,

confluently punctured, tricarinate, the outer carinas straight and
parallel to near apex, then rapidly divergent. Jniennce very

long and slender, piceous, with fine grey pubescence ; scape

narrow, subcylindrical, distinctly curved at middle and abruptly

clavate ; funicle Avith third joint longer than first, terminal joints

very elongate. Prothorax moderately transverse, truncate at

base and apex, the latter a little narrower, sides slightly rounded,

bi-oadest about middle ; upper surface slightly convex, rather

closely set with small, often elongate, granules, and with a very

shallow rounded impression on each side near base ; colour black,

with thin greyish or yellowish pubescence which is denser

laterally. Elytra broadly ovate, gently sinuate at base, sub-

acuminate at apex, sides 'strongly rounded, broadest before

middle ; upper surface depressed, but slightly convex, steeply

declivous behind and subcompressed before apex, with distinct

strife containing shallow punctures, separated by small granules

and continued to near apex, the intervals of equal width, rather

broad, almost plane and distinctly coriaceous ; colour black or

piceous brown, almost bare above, the inflexed margins with a

very broad continuous stripe of dense yellowish pubescence.

Legs long and slender, black, or ferruginous broAvn with the

knees and tarsi black ; anterior tibise straight externally, the

tarsi rather elongate.

Type $ in the British Museum.
Natal. Zululak^d : Eshowe {A . Windham).

*16. ScioBius latipe>;nis Fahr.

>S'. lati/pennis Fahr. op. cit. p. 30.

Long. 6|, lat. 34 mm.
Head moderately transverse, piceous, aciculate ; scaling whitish,

sparse, but forming a dense ring round the eye ; forehead plane

and with a shallow central impression ; eyes not very prominent.

Rostrum scarcely longer than broad, subquadrate, sides gently

sinuate, genes only slightly and roundly dilated ; upper surface

plane, Avith three narroAV carinas, the central one lower and not
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reaching the base, the outer ones subpai'allel, finely aciculate and
with sparse pale scaling. Antennce slender, piceous, with thin

pale pubescence ; scape distinctly bisinuate, compi'essed and
gradually thickened to apex ; third joint of funicle much longer

than first, subterminal joints elongate. Prothorax very transvei-se,

the base broadly rounded, sides straight and rapidly converging

from base to apex, which is truncate, posterior angles acute ;

upper surface rather convex, moderately closely granulate, with a

shallow depression on each side near the base ; colour black,

granules bai'e, the interstices with yellowish-white scaling which
is denser lateially. Elytra broadly ovate, acuminate posteiiorly,

jointly sinviate at base and a little broader than the prothorax,

shoulders acute, sides sti'ongly rounded, broadest before middle
;

upper surface slightly convex, the suture distinctly elevated and
the sides strongly inflexed, the stiife deep laterally but shallower

on disk, containing rows of shallow punctui-es separated by minute
granviles ; the intervals finely coriaceous and with a few scattei'ed

granules on the declivity ; interval 1 elevated, 2 plane, broadei-

than the rest and subdepressed near base, 3 and 4 slightly

convex, 5, 6, and 7 narrower and subcarinate, those on the

inflexed margin plane ; colour piceous, almost bare, with very

fine thin grey scaling. Legs slender, piceous, with fine short

white pubescence, the anterior tibise only slightly curved.

Type $ in the Stockholm Museum.
Caffraria {J. Wahlberg).

The type is the only example which I have seen of this species.

The sti-ong lateral inflection of the elytra, in conjimction with

the elevated suture and depressed second interval, gives the

insect a very distinctive facies.

17. SCIOBIUS ACICULATIFROXS Boh.

^S'. aciculatifrons Boh. op. cit. vii. 1, p. 198 (1843).

Long. 5i-5|, lat. 2|-24 mm.
Head moderately ti-ansverse, convex, finely and longitudinally

plicate, with thin grey scaling ; forehead without impi'essions ;

eyes not prominent. Rostrum about as long as broad, sides

subparallel to neai- apex, genfe slightly and roundly dilated
;

upper surface plane, rugosely punctured, with three fine carinse,

the outer ones straight and parallel. Antennce moderate
;

piceous, with fine grey pubescence ; scape broad, compressed,

strongly cui'ved and gradually dilated to apex ; funicle com-
paratively short, the third joint longer than the first, the outei-

ones elongate but subconical. Prothorax twice as broad as long,

arcviate at base, apex truncate and much nai-rower, sides sub-

angulate near Ijase and rapidly narrowed fiom there to apex ;

uppei- surface evenly coriaceous, without any lateral basal

impressions ; colour black, with thin gifey scaling which is rather

denser beneath. Elytra ovate, somewliat acuminate posteriorly,

jointly sinuate at base, sides moderately rounded, broadest before

middle ; uppei' surface not very convex, with fine stria? containing
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rows of close punctures, the intei'vals almost plane, smooth and
impunctate ; colour black, evenly covered with fine and not veiy
dense grey scaling. Legs moderately long and stout, piceous,

with the tibiae paler and covered with thin grey pubescence, the
anterior tibise broad and distinctly curved at apex, the interior

edge bisinuate.

Type S in the Stockholm Museum.
Natal: Estcourt (^4. E. Haviland). Cape Colony: Kentani

(Rev. Dr. Kolhe).

I have seen o\\\j four examples, all of which appear to be
males. In the unique type the second interval of the elytra,

is not dilated, but in two other examples this is the case to a
slight extent. The curvature of the anterior tibise and the
lateral inflection of the elyti-a also vary somewhat. It is possible

that two species are involved, but they cannot be satisfactorily

discriminated without further material.

18. ScioBius barkeri, sp. nov. (Plate XYIil. fig. 8.)

Long. 5-6, lat. 2|—3 mm.
Head transverse, convex, finely aciculate, with thin pale seti-

form scaling forming a dense ring round the eyes, which are
not very prominent ; forehead with a shallow central impression.
Rostrum short, as long as the width at base, gradually narrowed
towards apex, the genfe rounded and not dilated ; upper surface
plane, aciculate, and with fine pale setiform scaling, with three
narrow carinse, the outer pair straight and parallel, the apical
emargination very deep and acute. Antennce slender, piceous,

with fine pale pubescence ; scape subcompressed, strongly curvecl

and gradually dilated to apex ; funicle with the third joint a little

longer than the first, subterminal joints elongate. Prothorax
twice as broad as long in the 5 , a little less transverse in the d"

,

distinctly arcuate at base, narrower and truncate at apex ; sides

slightly rounded in the $ , more so in the ^ , broadest rather
behind middle ; upper surface convex, set with scattered depressed
granules and VN^ithout any lateral impressions ; colour black, with
thin grey or yellowish setiform scaling which is dense beneath
and usually forms three denser lines above. Elytra ovate in the

5 , narrower and more acuminate posteriorly in the S ,
jointly

sinuate at base, sides gently rounded in the 5 , less so in the

S , broadest about middle ; upper surface slightly convex, with
fine strife containing shallow punctures separated by small
granules, the intervals smooth and devoid of granules, in the $
broad and slightly convex; the second interval is also much
dilated and depressed near the base, thus causing the third
interval to appear strongly sinuate in its basal half; this

character is only faintly indicated in the (S , which has all the
intervals narrower and more convex ; colour black, somewhat
thinly covered with minute pale scaling which is denser towards
the sides find apex, the scales with either a yellow, pinkish, or
gi'een reflection. Legs slender, piceous, with fine pale pubescence.
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the antei-ior tibi?e slightly curved in the 2 ? ^^ little more strongly

so in the c? •

Type, § in the British Museum, (5 in the Oxford Museum.
Natal : Malvern {C. j.V. Barker).

A very distinct little species. The dilated portion of the

second interval in the $ is distinctly flattened and more densely

covered with scales. The c? comes nearest to cociculatifrons

Boh., but the forehead is not striolate, the scape is much more
slender, and the elytra are scarcely inflexed laterally.

19. SciOBius scapularis Boh.

;S'. scapularis Boh. op. cit. vii. 1, p. 195 (1843).

Long. 5|—8, lat. 3-4| mm.
Head convex ; forehead not impi'essed, finely plicate ; eyes not

prominent. Rostrum subquadrate, about as long as broad, base

trisiniiate or biangulate : genje not dilated in $ , slightly and
roundly dilated in* S ', upper surface plane, finely punctured and
distinctly tricarinate, the outer carinfe parallel to middle and
with a slight outward curve apically. Antennce moderately long,

piceous, with fine grey scaling ; scape compi-essed, broad, distinctly

bisinuate and gi-adually dilated to apex ; funicle with the third

joint much longer than the first. Prothorax veiy trans^^erse,

distinctly arcuate or even subangulate at base, much nai-rower

and faintly sinuate at apex ; sides scarcely rounded, bi'oadest close

to base and rapidly narrowed to apex ; upper surface slightly

convex, rather sparsely set with very depi-essed and sometimes

obsolescent gi-annles, the sides of the disk with a shallow and ill-

<lefined depression ; colour black, with thin whitish scaling which
is denser laterally and beneath. Elytra broadly ovate, jointly

sinuate at base, sides moderately rounded, broadest befoi'e middle
;

upper surface convex, the strise containing distinct punctures

which disappear behind middle, the intervals almost plane, of

equal width, smooth and without a trace of granules, very finely

aciculate ; colour piceous black, with fine thin grey scaling

(usually aV)raded), which is denser laterally. Legs moderate,

piceous, with fine grey scaling, the anterior paii'S of tibite slightly

more curved in the J , and with the inner angle a little more
produced than in the $ .

Type, missing ; in Ecklon and Zeyher's Collection.

Cape Colony : Grahamstown {Mrs. G. White, Miss Daly, and

Dr. Cheio).

20. SCIOBIUS GRISEUS Gyl.

S. griseus Gyl. Schonh. Gen. Cure. ii. p. 536 (1834).

Long. 6 6-7f , 2 6|-7f ; lat. d 3|-4i, $ 4-4| mm.
Head moderately transverse, convex, i-ugosely punctured, with

sparse grey scaling ; forehead plane, without impressions ; eyes not

prominent. liostrimi a little longei- than bi'oad, its basal margin
arcuate, sides parallel in the basal half

;
genas slightly and roundly
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dilated in the c? , scarcely produced in the $; upper surface
plane, rugosely punctured, distinctly tricarinate, the outer cariufe

parallel to middle, then curving outwardly. Antennce com-
paratively short, piceous, with fine grey scahng ; scape broad,
strongly compressed, dilated from base to near middle, the sides

subparallel fi'om there to apex, upper surface rugosely punctured
and with a shallow sulcus ; funicle with the third joint a little

longer than the first, terminal joints not very elongate, sub-
conical. Prothorax strongly transverse, subtruncate at base,

narrower and gently sinuate at apex, sides almost straight from
base to beyond micldle, thence rapidly narrowed to apex ; upper
surface slightly convex, with close depressed and sometimes
confluent granulation ; colour black, with sparse grey scaling
which is denser laterally. Elytra very broadly ovate in S,
globose in $ , subtruncate or slightly sinuate at base, sides

strongly rounded, broadest about middle ; upper surface convex
in $ , more plane in S , with deep stride containing distinct

gi*anules which are continued right up to apex ; the intervals of

equal width, almost plane, smooth, and coriaceous, but with a few
obsolescent granules on the declivity ; colour black, piceous, or
dark ferruginous, with uniform thin grey scaling, which is con-
densed into paler patches along the inflexed margins. Legs
moderately long and stout in c? , shorter in 2 1

piceous or
ferruginous, with sparse grey scaling; anterior tibia? straight

externally in $ , slightly curved towards apex in the d" .

Type d" ? in the Stockholm Museum.
Cape Colony : XJitenhage- and Bedford {Father 0'N'eil)

;

Grahamstown [Mrs. G. White) ; Steynsburg [Miss Li'pjmn)
;

Somerset East and Tsomo [S. A. Mus.'].

The 5 of this species has more strongly globose elytra than
any other in the genus, although the 5 of -j^uHus approaches it

nearly ; but the latter may be distinguished by its much more
slender scape and longer and more slender funicle.

21. SciOBius PULLUS Sparrm.

$ . Cv/rculio ^ndlus Sparrm. Act, Holm. 1785, p. 56, pi. 3.

fig. 38.

(S . S. cinctus Boh. op. cit. vii. 1, p. 196 (1843).

cJ . S. varius Boh. 1. c. p. 197.

Long, o' 54-6, $ 5i-64 ; lat. d 2|-3, $ 3-|^4 mm.
Head moderately transverse, convex, rugosely punctured and

with thin grey scaling ; forehead plane but not impressed ; eyes

slightly prominent. Rostrum longer than broad, with the base
arcuate, sides subparallel to beyond middle, gense slightly and
roundly dilated, similar in the two sexes ; upper surface plane,

I'ugosely punctin-ed, distinctly tricarinate, the outer carinse sub-
parallel to beyond middle and then curved outwardly. Anteimce
long and slender, piceous, with fine grey scaling ; scape not com-
pressed, strongly curved, rather abruptly clavate ; funicle with

Proc. Zool. Soc—1906, Yol. I. No. XVITT, 18
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the third joint a Httle longer than the first, subtei'nainal joints

elongate. Prothorax strongly transverse, truncate at base and
ajiex, the latter nari'ower, sides slig'htly rounded (but sometimes

almost straight in the posterior half), broadest abovit middle and
with a shallow constriction close to apex ; upper surface convex,

closely set with small gi-aniiles and without impressions ; colour

piceous, with fine gi'ey scaling, which is sparse dorsally and denser

on the sides. Elytra broadly ovate in the S , subglobose in the

2 , subtruncate at base; sides very strongly rounded in the § ,less

so in the J ? broadest about middle : upper surface convex, with

deep striae containing shallow punctures separated by small

granules ; the intervals coiivex, smooth, cox'iaceous, with a few
small granules on the declivity ; in the 5 there are usually irre-

gular rows of gi\anules on intervals 7 and 8, which may often be

seen from above in the form of a lateral crenulation ; colour

piceous, with fine grey scaling, which in the c? forms the following

markings : a dense irregular lateral stripe, a sublunidate trans-

vei'se band above declivitj', some small irregular spots on the disk,

and occasionally a well-defined sutural stripe (var. chictns Boh.)
;

in the $ the scaling is more evenly distributed and these markings
are only vaguely indicated, but the sutural stripe is never present.

Leys moderate, the anterior tibiae straight externally and slighth'

sinuate internally in $ , in S broader, curved externally near

apex and sti-ongly sinuate internally.

Type $ in the Stockholm Museum. Types of ductus and
varius also in the same Museum.

Cape Colony : Uitenhage and Port Alfred {Father O'Neil),

Kowie and Grahamstown [S. A. Mus.]. Pondoland : Poit St.

John {G. Shortridge).

After a very careful examination of Boheman's types of cinctiis

and varius together with a fui-ther series of ten specimens, I can

find no reliable specific character by which the two forms may be
difi"erentiated! Both the thorax and elytra vary somewhat in

their outline, as also does the curvature of the rostral carinas, but
these characters all vary independently of each other, and the

variations show such gradations as to I'ender them useless as

specific characters. That these two forms I'epresent the male sex

of iSparrman's puUvs there can, I think, be but little doubt. Of
the latter form I have seen eleven examples, and these exhibit

variations in the shape of the thorax and elytra, similar to those

observable in the males.

22. ScioBius POLLiNosus Ffihr.

>S'. poUinosus Fahr. op. cit. p. 29.

Long. 6-6|, lat. 2|—3-^ mm.
Head a little shorter than its width at base, black, with scattered

shallow punctuation and sparse j^ellowish pidDescence ; forehead
with a slight centi-al impression ; eyes moderately prominent.
Bostrum distinctly longer than broad, its sides subparallel, the
gena? only slightly and roundly dilated in both sexes ; upper
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surface impressed, tricarinate, the carinte straight and parallel,

the punctuation and pubescence as on the head. Antennce very
long and slender, piceous, with fine grey pubescence ; scape slender,

subcylindrieal, slightly curved and abruptly clavate, funicle v\^ith

the third joint much longer than the first. Prothorax i-ather

transverse, rounded at the base, narrower and truncate at the

apex, sides slightly rounded, broadest about middle ; upper surface

convex, closely set with low rounded granules, but with a more or

less distinct smooth central line : colour black, the granules bare,

the interstices with fine grey pubescence bearing an evanescent

yellow powdering, which is denser at the sides and along the base.

Elytra ovate, a little broader than the prothorax at the base, which
is jointly sinuate ; sides rounded, broadest rather before middle,

narrower in the c? ; upper surface convex, with distinct striiB,

which, according to the incidence of the light, appear to contain

either i-ows of subquadrate punctures or rows of small granules,

both of which vanish on the declivity ; intervals slightly convex,

of approximately equal width and evenly raised, almost inipunctate

and without tubei'cles, with thin very fine pubescence bearing a

yellowish or reddish powder, which is easily removed and is only

observable at the sides and apex, but in perfect specimens it would
doubtless occur all over the disk. Legs moderately long and
slender, black or piceous, with fine grey pubescence ; the anterior

pairs of femora more strongly clavate in the S , the anterior tibiae

scarcely curved inteiiorly and similar in the two sexes; the first

joint of the tarsi broad and elongate, about as long as the next

two together.

Type in the Stockholm Museum.
Natal : Howick {Br. F. Dimock Brount).

The unusual development of the fii'st tarsal joint is a good

distinctive character. I have seen only three examples of the

species.

*23. SCIOBIUS MARGINATUS Fahr.

S. marginatiijS Fahr. op. cit. p. 28.

Long. S 8|-8i, $ ^ ; lat. S 3f , $ 4| mm.
Head almost as long as broad, vertex convex and finely aciculate

forehead shallowly punctate and with a broad median impression
;

colour piceous or ferruginous with sparse pale pubescence, forming

a denser ring round the eyes, which are slightly prominent.

Rostrum longer than broad, basal mai'gin distinctly angulate,

sides parallel to near apex, gense slightly and roundly dilated in

both sexes ; upper surface slightly impressed, distinctly tricarinate,

the outer carinfe parallel to near apex, then rapidly divergent, the

interspaces finely rugose and with thin pale pubescence. Antennoi

moderate, piceous, with grey pubescence ; scape subcompressed,

sti'ongly curved and gradually dilated to apex ; funicle slender,

third joint longer than first. Prothorax in d" a little broadei-

than long, ti-uncate at base and apex, the latter narrower and
broadly but shallowly constricted; sides almost straight, broadest

IS*
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at base and very slightly narrowofl from thei-e to the apical con-

striction ; in 2 ^ little more transverse, sides slightly rounded

and the apical constriction less evident ; upper surface subde-

pressed, granulation very variable, usually depressed and subcon-

liuent, occasionally sul)obsolescent, sometimes with a faint, rounded,

very shallow impression on each side not far from base ; colour

piceous, with fine grey pubescence, denser laterally and there

bearing a bright yellow powdering, which, however, is easily

abraded. Elytra in J very narrowly ovate, truncate or slightly

emai'ginate at base, constricted behind the shoulders, which have

an acute tubei'cular prominence ; sides moderately rounded,

broadest about middle, rounded apically ; in $ broadly ovate,

slightly sinuate at base, shoulders normal and not pi'ominent,

sides moi'e strongly rounded, subacuminate apically ; upper sur-

face slightly convex or subdepressod, steeply declivous and distinctly

retuse posteriorly, especially in $ , witli distinct stria? containing

shallow punctures separated by small granules, the intervals almost

plane, coriaceous and devoid of granules ; colour piceous or cas-

taneous, with very fine thin grey pubescence, the inflexed margins

with a l)road stripe of denser pul)escence having a bright yellow

powdering ; there is also a similar but narrower sutural stripe

extending from base to near apex. Legs slender a,nd elongate,

piceous, or ferruginous with the knees and coxjb darker, with fine

grey pubescence ; anteiior tibiae sti'aiglit externally in both sexes.

Type S ii^ the Stockholm Museum.
Natal : Malvern (C, N. Barher), Howick [Dr. F. Dimock

Broam).
A})art from the type I have seen only a single S 'm\'X $ , wdiich

I refer provisionally to this species. The former, however, differs

from the type in having the shoulders merely subrectangular

and without any distinct tvibercular pi'ominence, the constriction

of the pi'othoi-ax being less marked and the sutural sti'ipe wanting.

But withoiit more material it is diflicult to say Avhether these ai'e

specific or merely varietal characters.

24. SciOBius SPATULATUS, sp. nov, (Plate XVITI. fig. 10.)

Long, 6f, lat, 3| mm.
HpmcI very short, strongly transverse, slightly convex, aciculate

and with sparse yellowish pubescence forming a densei- ring round

the eyes, which ai-e not prominent, forehead with a shallow central

impression. Rostrum longer than broad, arcuate at base, sides

sinuate, genas roimded and scai-cely dilated; upper suiface

shallowly impressed, tricarinate, the outer carinas curved and
higher than the central one, aciculate and with pale setiform

scaling which is denser beneath, Anteniw piceoiis, with fine grey

pubescence; scape compressed, broadly dilated, su])fusifoi'm, with

a distinct central carina above and Insulcate beneath ; funicle

long and sVnder, the third joint much longer tlian the first, the

subterminal joints elongate, subconical. Prothorax subcylindrieal,

as long as its width at apex, which is truncate, base a little
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bi'oader and Hubtruncate, the sides linear ; uppei' sui-face slightly

convex, evenly set with low, rathei- distant granules and without
lateral impressions ; colour piceous, granules bare, the interstices

with thin yellowish pubescence which is denser lateiully. Elytra
pyriform, slightly eniai'ginate at base, which is a little broader
than the j)rothorax, the humei'al angles obtvise, sides strongly

rounded, broadest well behind middle ; upper surface convex, the
strife containing rows of shallow punctures separated by small

granules, the intervals almost plane, subequal in width on the
disk, finely coriaceous and with traces of depressed obsolescent

granules, especially near apex ; colour piceous, with thin minute
grey scaling which is denser and yellowish along the inflexed

margins. Legs feiTuginous, with thin grey pubescence, the
anterior tibiae only slightly curved.

Type in the British Museum.
Natal: Lower Tugela {E. Reynolds—Brit. Mus.).

Founded on two specimens of uncertain sex. In general facies

this insect is like an elongated bisirigicollis, but the very broad
and carinate scape will at once distinguish it fi'om all its

congeners.

*25. SciOBius PERiNGUEYi, sp. nov. (Plate XVIII. fig. 11.)

Long. 8f, lat. 24 mm.
Head moderately transverse, slightly convex, finely coriaceous,

with fine pale scaling which is denser round the eyes ; forehead
shallowly depressed in middle ; eyes slightly prominent. Rostrum
longer than broad, its basal margin sharply angulate, sides sub-

parallel to near apex, gense rounded and slightly dilated ; upper
surface plane, coriaceous, finely tricarinate, the outer carinse

straight and parallel. Antennce moderately long and slender,

piceous, with dense fine grey pubescence ; scape not compressed,
but strongly curved about middle and subclavate beyond the
curve; funicle with the first and third joints subequal. Prothorax
rather broader than long, truncate at base and apex, the latter

being a little narrower, sides slightly rounded, broadest about
middle ; upper surface convex, set with rather distant depi^essed

granules and without any impressions ; colour piceous, Avith thin
grey scaling dorsally and with dense yellow scaling latei-ally and
beneath. Elytra ovate, truncate at base, subacuminate apically,

a little broader than the prothoi-ax at the shoidders, which are

subrectangular and slightly prominent, sides moderately rounded,
broadest rather before middle ; upper surface convexand gradually

declivous behind, with bi'oad strife containing rows of large shallow

punctures separated by small granules and disappearing on the
declivity ; the intervals of equal width, narrow, slightly convex
and coarsely coriaceous but without any distinct granulation

;

colour piceous, with fine yellow scaling, which is thin dorsally,

except round the scutellum, but forms a broad and dense lateral

stripe Avhich emits inwardly an oblique pointed band nearly

reaching the suture at the summit of the declivity. Legs



264 JNIR. G. A. K. MARSHALL OX THE [Mai'. 20,

ferruginous, witli the tai'.si fuscous ; tlie jmterior tibiie slightly

curved at the exti'eme apex.

Type in the South African Museum.
Transvaal : Leydenburg [T. Ayres).

26. ScioBius viDUUS, sp. nov. (Plate XIX. fig. 1.)

Long. 8|, lat. 4f-4| mm.
Head transverse, almost plane above, I'ugosely punctured and

with fine scaling ; forehead not impressed ; eyes slightly piominent.
Rostruiii longer than bi'oad, the basal mai-gin sharply angulate,

sides subparallel, geiue rounded and scarcely dilated ; upper
surface plane, i-ugosely punctured, tiicaiinate, the outer carinre

straight and parallel to near apex, then gently divei-ging.

Anteniue moderate, piceous, with thin grey pubescence ; scape

compaiatively slender, subcompressed, only slightly curved about
middle and gradually thickened to apex ; funicle with the fii-st

and third joints subecpial. Prothorax moderately transverse,

siditruncate at base, apex distinctly narrower and faintly sinuate,

sides scarcely rounded, broadest at base and gradually narrowing
to apex ; upper surface slightly convex, moderately closely set

with distinct low gianules and with a faint ill-defined impression

on each side a little behind middle ; colour black, with line pale

scaling which is denser latei'ally and beneath. Elytra bi'oadly

subpyrifoi'm, slightly sinuate at base, sides rounded, broadest well

liehind middle ; uppei' surface broadly depi'essed and very steeply

declivous posteriorly, Avith broad stria? containing I'ows of lai-ge

shallow punctures separated by small gi'anides, the intervals

rather narrow, slightly convex and strongly coriaceous ; coloui-

black or castaneous, with thin pale scaling dorsally and a bi'oad

unifoi-m lateiul band of denser scaling. Legs moderately long

and rather slender, piceous or castaneous, with fine pale pubescence,

the anterior tibite sti-aight.

Type 5 in the British Museum.
Transvaal.
This species is foun<led on two females sent me by Dr. W. Horn.

It is nearly allied to marginatus Fahr., from Avhich, however,
it may at once be distinguished by the very difl'erently shaped
elytra, the more coarsely punctured strife, and the much less

curved scape.

27. SciOBius roNDo, sp. nov. (Plate XIX. fig. 3.)

Long. 104-12, lat. 5^-54 mm.
liPMcl strongly transverse, piceous, with a few short pale seta*,

aciculate on vertex ; forehead finely plicate, without any central

impression oi- supra-ocular tubercle ; eyes prominent. JRostritm

quadrate, distinctly longer than broad, sides subpai-allel
;
gen* not

dilated, bluntly rectangular at apex, similar in the two sexes
;

upper surface impiessed, ti-icaiinate, the thi-ee carinse pai'allel, the
central one lower than the others, the punctuation shallow and
indefinite; colour black oi- piceous with a few short pale seta;
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Anteiince comparatively long and slender, piceous, with sparse pale

setse ; scape slender, subcylindrical, rather abruptly clavate, slightly

curved, the third joint of' the funicle scarcely longer than the iiist,

the three subterminal joints much longer than broad. PratJiorax

slightly transverse in the c? , more so in the $ , truncate at base

and apex, sides subpai'allel from base to far beyond middle, thence
rapidly narrowed to apex ; uppei- surface slightly convex but
flattened on the disk, somewhat sparsely set with small low smooth
tubercles, most of which are rounded but some elongate ; colour

black or piceous, the discal area bare, the sides and prosternum with
moderately dense depressed yellow sette. Elytra ovate, subacu-

minate apically in both sexes, but a little broader in the $ ,
jointly

sinuate at base, shoulders very oblique, sides moderately rounded,

broadest before middle ; upper surface convex, subcompressed on
the declivity so that the suture is there rather prominent, with

shallow strife containing rows of shallow separated punctures, the

intervals slightly convex, of approximately equal width on the disk,

finely aciculate, and bearing scattered irregular low tubercles which
in some parts make the elytra appear to be transversely I'ugose

;

colour black or piceous, almost bare on the disk but with the sides

somewhat densely clothed with yellow setiform scaling ; on the

apical half the intervals bear rows of long erect pale setae. Legs
dark ferruginous, the trochanters, knees, a,nd tarsi black, covered

with sparse pale setfe, thicker in the S than in the $ , and with
all the tibiae broader and more strongly curved.

Type, 5 in the British Museum, S in the South African

Museum.
PoNDOLAND : Port St. John {G. Shortridge).

Resembling a large toitics Sparrm. in appearance, but the scape

is shorter, stouter, and less strongly clavate, and the granulation

of the elytra is coarser. The presence of long erect setse is also a
distinctive character, being very unusual in the genus.

28. SciOBius TOTTUS Sparrm.

C'urcidio tottus, Sparrm. Act. Holm. 1785, p. 50, t. 2. f. 21.

iS. toUus, Gyl. Schonh. Gen. Cure. ii. p. 535 (1834).

S. jiorcatus Gyl. 1. c. p. 535.

Long. 6 8-8f, $ 8f-10;_lat. S 3i-3|, $ 34-44 mm.
Head transverse, convex, with close shallow punctuation and thin

grey scaling ; forehead scarcely impressed in middle ; eyes not very

prominent. Rostmin rather longer than broad, basal margin
angulate, sides subparallel to near apex, genss slightly and roundly

dilated, similar in the two sexes ; upper sui'face plane, with scaling

and punctuation as on the head, tricarinate, the outer carinse

parallel to near apex, then divergent. Antennce very long and
slender, piceous, with fine grey pubescence ; scape elongate, regu

larly curved, cylindrical, abruptly clavate ; fLinicle with the third

Joint scarcely longer than the first, the subterminal joints elongate

and scarcely broader apically. Prothorax moderately transverse

in S , more so in 5 , slightly arcuate at base, narrower and
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truncate at apex, sides subpai-allel fi-oni base to aljout midrlle, then

i-oundly narrowed to apex ; upper surface convex, set with low

rounded or confluent granules which are often moi-e sparse on the

disk, with a vaiiable central carina which is sometimes complete

and distinct, but usually more or less abbreviated oi- even entirely

aljsent ; colour piceous, the giunules bare, the interstices with

grey or yeilow-ish scaling whicl i is denser laterally. Elytra narrowly

ovate in the S , broader in the § and moi'e acuminate posterioi'ly,

slightly sinuate at base, sides rounded, broadest before middle

;

upper surface convex, with broad strife containing shallow punc-

tuation separated by small gi-anules ; the interstices convex, of

equal width, closely and irregularly set with small low and usually

confluent gi-anules, often giving them a transversely rugose appear-

ance ; colour piceous or black, with fine grey or yellowish scaling,

which is very thin on the disk but rather denser along the inflexed

margins. Legs rather long and slender, piceous or ferruginous,

with \^ery fine pale scaling, the extei'ior edge of the anteiior tibiae

straight in the $ , distinctly curved close to apex only in the c^ .

Types c? $ in the Stockholm Museum.
Cape Colony : Grahamstown [Oxf. Mus.]. Orange River

Colony : Bloemfontein (Miss Wilman—Camb. Mus.).

Although I have no evide^ace as to the insects actually being-

taken in cojndd, I can have no doubt that ])07'caius Gyl. is the

5 of toilns Spai'rm., the characters distinguishing them being

evidently sexual. Including the typical specimens from Stockholm,

I have seen six porcatns and four totlus.

*29. iScioBius muricatus Boh.

S. muricatus Boh. op. cit. vii. 1, p. 193 (1843).

" Almost half as small as Sciohius tottus, moi'e convex ; thorax

very short ; the intervals of the elytra remotely tuberculate pos-

terioi'ly : these cliaracters will at once distinguish it fi'om the

preceding species [tottus and j^orcatus^
" Head short and broad, almost plane above, vertex finely and

closely punctured ; forehead rugosely striolate, entirely piceous,

and with sparse grey scaling, separated from the i-ostrum by a

deep angulated impression ; eyes sub-rotmidate, slightlyprominent,

brownish black. Rostrum a little narrower and longer than the

head, stout, pori'ect, almost plane above, tricarinate, obsoletely

punctulate, piceous black, and with denser gi'ey scaling. Anteuvce
inserted towards the apex of rostiaim, longer than half the body,

slender, piceous and spai-sely pubescent, the club narrow, acumi-
nate. Thorax very short, ti'ansverse, truncate at base and apex,

a little narrower anterioi'ly, obsoletely constricted close to apex

;

sides not ainpliated, almost sti-aight ; upper surface slightly

convex, obsoletely tuberculate throughout, piceous black, with the

anterior maigin paler, sparsely covered with grey scaling. Scu-

tellum minute, scarcely visible. Elytra truncate anteriorly,

scarcely broader than the base of the thorax, but obliquely

ampliated a short distance behind the base ; shoulders rounded.
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not elevated, narrowed from middle to apex, jointly subacuminate
at apex, five times as long as the thorax ; upper surface sti-ongly

convex, moderately declivous behind, sub-sulcate, the sulci with
obsolete punctures ; all the intervals elevated, convex, and with
distinct remote tubercles posteriorly ; entirely ferruginous, varie-

gated with grey and fuscous scaling. Body obsoletely punctulate

beneath, piceous, with sparse grey scaling. Legs elongate, stout,

fei-ruginous, with sparse grey scaling and pubescence ; femora
moderately clavate, unarmed ; tibite stiuight ; tarsi moderately
dilated, spongy and grey beneath.

" Cape of Good Hope {Drege)^
Type missing ; in Drege's collection.

This description is a translation of that given by Boheman, as

I have failed to recognise the insect among the species which I

have examined.

*30. SciOBius ANGUSTUS, sp. nov. (Plate XIX. fig. 2.)

Long. 6, lat. 2| mm.
Head moderately transverse, slightly convex, evenly coriaceous

and with sparse pale scaling which is densei- round the eyes ; fore-

head scai'cely impressed in middle ; eyes convex but not prominent.

Bostrum longer than broad, basal margin obtusely angulate, sides

parallel to near apex, gense rounded and slightly dilated ; upper
surface plane, rugulose, tricarinate, the outer carinse straight and
parallel throughout. Antennce elongate, but comparatively stout,

piceous, with thin grey pubescence ; scape compressed, moderately
curved and gradually thickened to apex ; funicle with the first and
third joints equal. Proihorax moderately' transvei'se, truncate at

base and apex, sides straight from base to well beyond middle,

thence rapidly narrowed to apex ; upper surface somewhat convex,

coriaceous, sparsely set with small granules and without distinct

impressions ; colour black, with fairly dense greenish-grey scaling.

Elytra elongato-ovate, truncate at base, shoulders subrectangular,

scarcely prominent but with a faint humeral tubercle, sides gently

rounded, broadest about middle ; upper surface convex, with rather

shallow strife containing rows of strong punctures separated by
small granules, the intervals rather narrow, of equal width,

coriaceous and devoid of granules ; colour black, fairly densely

covered with fine greenish-grey scaling ; in perfect specimens this

is probably uniform throughout, but in the type the discal portion

is somewhat abraded. Legs moderate, piceous, with thin grey
scaling ; anterior tibia? straight externally-, the first tarsal joint

elongate, longer than either of the next two.

Type S in the South African Museum,
Transvaal : Shilouvane {Rev. H. Jimod).

A rather small, very narrow species belonging to the group
represented by viarginatus Fahr., from which la,tter it may be
distinguished by the more prominent central carina of the rostrum,
the fine and sparse granulation of the thorax, and the narrower
and more convex elytra, as well as by the very different coloration.
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31. ScioBius TANZANUS, sp. uov. (Plate XIX. fig. 4.)

Long. 8f-9i, lat. 3-3| mm.
Head transverse, almost plane -above, finely rugose, and with

thin scaling which is denser i-ound the eyes ; forehead without

impressions ; eyes rather prominent. Rostrum, longer than l»road.

bas;il mai'gin sharply angulated, sides faintly sinuate before

middle, gense rounded and scarcely dilated ; upper surface plane,

finely i-ugose, distinctly tricarinate, the outei- eai-ina^ straight and
parallel. Ante7iiiai moderate, piceous, with fine grey pubescence

;

scape not compressed, moderately stout, stixmgly ciu'ved beyond
middle and suljclavate beyond the curve ; funicle with the first

and third joivits subequal. Prothorax rather broader than long,

subcylindiical, ti'uncate at base and apex and only a little naiTOwer

anterioi-ly ; sides slightly rounded, bi-oadest about middle ; upper

surface convex, set with small scattered granules and without any
impi'essions ; coloui- black, with fine greyish scaling which is

denser lateiully. Elytra regularly oval, truncate at base,

rounded posteriorly, sides i-ounded, bi-oadest about middle ; upper

surface convex and steeply declivous behind, with distinct strife

containing rows of large deep punctui'es which are fainter on the

declivity ; the intervals slightly convex, of equal width, smooth
and minutely aciculate ; colour black, with fine greyish scaling

which is slightly denser laterally and apically, and with a. denser

transverse band across the sununit of the declivity. Legs blackish,

with I'ather dense grey pubescence ; the antei-ioi- tibife straight

externally and only slightly curved internally in the S •

Type S in the British Museum.
Natal : Umpanzi R. in Umvoti County (C. JV", Ba,rker).

*32. SciOBius scnoNLANDi, sp. nov. (Plate XIX. fig. 6.)

Long. 5, lat. 24 mm.
IIec(d moderately tiansvei'se, convex, bare except foi' a, few pale

scales I'ound the eyes, forehead very finely striolate and without

impressions ; eyes convex but not prominent, llostrmn a little

longer than broad, basal margin arcuate, sides straight and
narrowing slightly fi'om base to apex, gente not dilated ; upper

surface plane, finely rugulose, nai-rowly cai-inate, the outer carina

parallel to quite neai- apex and thei-e rapidly diverging. Anteunoi

moderate, piceous brown with fine grey pi^bescence ; scape sub-

compi-essed, but slender, rather sharply curved and clavate

;

funicle with the first and third joints subequal. Prothorax

sti'ongly transvei'se, slightly arcuate at base, tiauicate and dis-

tinctly naiTOwer at apex, sides moderately i-ounded, broadest

rather behind middle ; upper suiface convex, with close and fine

confluent punctuation throughout, without any lateiul impi'essions

but with a shallow impressed transverse line close to apex ; coloui-

black, bare. Elytra broadly ovate, slightly sinuate at base,

acuminate apically, sides strongly rounded, broadest much befoi-e

middle ; upper surface very convex, but rather gradually declivous
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posteriorly, with deep strife containing rows of strong punctures

the intei'vals of equal width, moderately bi'oad, slightly convex,

quite smooth and very finely alutaceous ; colour black, rather shiny

and entirely bare. Legs ferruginous, with the femora black

;

anterior tibise straight externally, but distinctly sinuate internally

near apex.

Type 2 iii the Albany Museum, Grahamstown.
Cape Colony : Steynsburg.

Yery simila.r to S. nanii,s in general appearance, but the scape

much longer and more slender, the prothorax lacks the lateral

impressions, and the elytra are distinctly acuminate apically.

Whethei- the absence of scales is normal is not altogethei' ceitain,

but there is not even a trace of them on the elytra in the type

specimen.

33. ScioBius viRiBis, sp. nov. (Plate XIX. fig. 7.)

Long. 5-61, lat. 2|-3f mm.
Colour black or piceous, densely and uniformly covered above

and below with blight green scaling, which varies to yellowish

green or dull golden green.

Head ti-ansverse, slightly convex, with close shallow punctuation

;

forehead scarcely impressed ; eyes not prominent. Rostrum
scai'cely longer than broad, arcuate at base, sides gradually con-

vergent fi-om base to beyond middle
; genas bluntly angulate,

moderately produced in 5 , a little more so in S ', upper surface

shallowly impressed, tricarinate, only the central carina bare of

scaling, the outer carinaa straight and gradually diverging

anteriorly. Antennce moderately long and slender, piceous, with
fine grey scaling ; scape not compressed, subcylindrical, regularly

curved and gradually clavate ; funicle with the first joint rather

longer than third, the subterminal joints subconical and not very
long. Prothorax strongly transverse, base faintly bisinuate, apex
a little narrower and truncate, sides scarcely rounded and with a

shallow constriction at apex ; upper surface convex, finely and
evenly coriaceous, without any lateral impressions. Elytra ovate,

broader and rather more blunt apically in the $ , slightly sinuate

at base, sides strongly rounded, broadest about middle ; upper
surface very convex, with fine stride containing small shallow

punctures ; the intervals rather broad, subequal in width, almost

plane, smooth and impunctate. Legs moderate, ferruginous, with
greenish or golden scaling, anterior tibiae straight externally,

thicker and with the internal angle more strongly produced in

the S .

Type, 5 in the British Museum, S in the Oxford Museum.
Transvaal.
Described from six specimens. One in the Biitish Museum,

two in the South African Museum, and the remaining three

kindly given me by Dr. Walther Horn. Its dense green scaling

in conjunction with its dilated genae and perfectly smooth elytra

will sufiiciently distinguish this species.
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*34. SciOBius NANUS, sp. nov, (Plate XJX. fig, 9.)

Long. 4|, lat. 2f mm.
Head moderately transverse, convex, with sparse grey scaling

which is denser round the eyes ; forehead veiy finely stiiolate and
without impressions ; eyes convex but not prominent, liostruiii

as long as broad, basal margin subti'uncate, sides subpai-allel,

genje not dilated ; upper surface plane, finely rugose niid squamose,

narrowly tricarin.ate, the outer cai'ina^ with a slight outward
curve in the apical half. Anlennw rather long and slender,

piceous, with fine grey pubescence ; scape narrow, cylindrical,

evenly curved and gi'adually thickened to apex ; funicle with the

first and third joints equal. Frothorax strongly ti'ansverse,

subcylindrical, tiinicate at base and apex, the lattei- scaicely

nari'ower than the formex-, sides slightly I'ounded, bi-oadest about

middle ; upper surface convex, finely coriaceous, and without

lateral impi'essions, but with a shallow transverse impressed line

close to apex ; colour black, with grey scaling having a metallic

greenish i-eflection. Elytra shoit, bi'oadly ovate, truncate at base,

sides strongly rounded, broadest before middle ; upper surface

convex, with fine strife containing rows of shallow punctures;

the intervals rather broad, of equal width, almost plane, finely

alutaceous and entu-ely devoid of granules ; colour black, with

scattei-ed ti-aces of metallic green scaling. Legs modei'ate, piceous

brown, with fine grey scaling and set.n? ; anterior tibife quite

straight externally and scai'cely cui-ved internally.

Type $ in the South African Museum.
Cape Colony : Somei'set East.

The unique specimen is a good deal laibbed, but it is probable

that normally the scaling of the thorax and elytra is uniformly

dense throughout. The species is closely I'elated to S. viridis, but

difiers in its undilated genee, more slender scape, and much shorter

rotund elytra.

35. ScioBius prasinus, sp. nov. (Plate XIX. iig. 5.)

Long. 4-4|, lat. 14-2 mm.
Colour black, densely and uniformly covered thi'oughout with

greyish-green or bluish-green scaling.

Head transverse, slightly convex, coriaceous ; forehead without

any impressions ; eyes rather prominent. Rostrum a little longer

than bi-oad, its basal margin sharply angulate, sides straight and
pai-allel, genje not at all dilated in eithei' sex ; upper sui-face

plane and almost smooth, with only a faint central carina ; the

outer carinfe obsolescent and quite hidden beneath the dense

scaling. Antennm long and slender ; scape not compressed, sub-

cylindrical, slender, gently curved and abi'uptly clavate ; funicle

with the first and third joints svibequal. Prothorax distinctly

ti'ansvei'se, subcylindrical, base and apex of equal width and both

truncate, sides very slightly rounded, broadest at middle ; upper
surface convex, evenly coiiaceous throughout and without any
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impressions. Elytra ovate, truncate at base, shoulders very
oblique, sides moderately rounded, broadest about middle ; upper
surface convex, with fine strias which are found to be much
broader and distinctly punctured when the scaling is removed, the
intervals of about equal width, almost plane, quite smooth and
impunctate. Legs rather long and slender, densely squamose,
anterior tibiae straight externally in 5 ,

greatly curved in c? , first

tarsal joint rather elongate.

Type, 5 ^^^ the British Museum, S in the Oxford Museum,
Natal : Pinetown (H. Junod), Howick {Dr. F. Diniock Brown)^

Estcourt {G. A. K. If.)

From the two preceding small green-scaled species 2y'^(i'Simcs

differs by reason of its more slender and abruptly clavate scape

and its very elongate antennal clul), by the obsolescence of the

exterior rostral carinas, and by its narrower and more acuminate
elytra.

36. SciOBius viTTATUs, sp. nov, (Plate XIX. fig. 8.)

Long. 5|-, lat. 2| mm.
Head strongly transverse, slightly convex, with close shallow

punctuation and dense grey scaling ; forehead not impressed
;

eyes slightly prominent. Rostrum scarcely longer than bi'oad,

arcuate at base, sides gradually convergent from base to apex,
genfe not dilated ; upper surface almost plane, tricarinate, with
dense grey scaling except on the central carina, the outer carinas

straight but gradually diverging anteriorly. Antennce moderately
long and slender, piceous, with fine grey scaling ; scape sub-
compressed, ratiier shar-ply curved and gradually thickened to

apex ; funicle with the first joint equal to the third, the sub-
terminal ones rathei- short and distinctly clavate. Prothorax
strongly transverse, base subtruncate, apex narrower and truncate
sides slightly rounded, broadest about middle, with a shallow con-
striction at apex ; upper surface convex, evenly coriaceous and
without impressions, scaling dense uniform brownish grey. Elytra
short ovate, jointly sinuate at base, sides strongly rounded,
broadest at middle; upper surface very convex, with fine stria?

containing small shallow an\d closely-set punctures ; the intervals

broad, almost plane, smooth and impunctate ; colour black, with
dense even scaling, the intervals being alternately grey and brown,
the latter with a slightly brassy reflection. Legs moderate, piceous
with fine grey scaling

;
the antei-ior tibia? ( S ) straight externally,

but with the internal angle somewhat strongly produced.
Type S in the British Museum.
Transvaal.
Described from a single male leceived from Dr. W. Horn.

This is a near ally of S. viridis Mshl., but apart from its very
different colouring, it may be distinguished by its relatively

shorter and broader elytra, more prominent eyes, undilated gena?
and its broader and more sharply cui-ved scape, as well as by the
crenulation of the posterior tibite,
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37. SciOBius ARROWi, sp. nov. (Plate XIX. fig. 10.)

Long. 6|, lat. 3| mm.
Head transverse, black, coriaceous, with dense brown scaling

;

forehead scarcely impressed ; eyes moderately prominent. Rostrum.

distinctly longer than broad, sides subparallel, genie scarcely

dilated ; uppei- surface deeply impressed, with thi'ee nai-row

carina?, the outer pair parallel to near apex, thence divergent,

very finely aciculate, and with dense brown scaling. Antenna'

long and slendei', piceous, with pale pubescence ; scape strongly

curved, slender, subcompressed and abruptl}^ clavate ; first joint

of the funicle longer than the third. Prothorax rather broader

than long, truncate at base and apex, the latter a little narrower

than the former, sides slightly rounded, bi'oadest about middle;

upper surface convex, with depi'essed and rather distant granules,

except along the centi-al line which is smooth and coriaceous

;

colour })lack, the central poi'tion almost bare, the sides with dense

brown scaling which almost conceals the gi'anules. Elytra broadl}'

ovate, acuminate posteriorly, truncate at base, shouldei's oblique,

sides sti'ongly rounded, ))i'oadest befoi'e middle ; uppei" sui-face

with the antei'ior poi-tion of the disk quite fiat, bvit rising

posteriorly to beyond middle, the posterior declivity being much
longer and more steep than usual, with fine striae containing

I'ows of shallow punctures separated by minute granules, the

intervals almost plane, very finely aciculate, with a few scattered

minute giunules, mostly hidden by the scaling and more notice-

able on the declivity ; colour black with brown scaling on the

disk, but paler towards the sides and apex, and with a conspicuous

pale common V-shaped mark having its apex on the summit
of the declivity, the intervals with distant pale seta% which are

longer and suberect on the disk, and shorter and depressed on the

declivity. Legs slendei-, piceous, Avith uniform fine pale scaling,

the anterior tibiae slightly incurved at the apex.

Type in the British Museum.
Natal [coll. Pascoe\

I have seen only the type of this species, which was erroneously

referred to Phlyctinus callosus Boh. by Pascoe. The shape of the

elytra is unusual and gives the insect a distinctive facies. The
specimen is probably a female.

38, SciOBius uoRNi, sp. nov. (Plate XIX. fig. 11.)

Long. 71-8, lat. 3-3^ mm.
Head rathei- shoi-ter than its width at base, Ijlack, with distinct

close punctviation and fine gi'ey pubescence, the impressed line

dividing it from the rostrum very sharply angulate ; eyes

modei'ately prominent. Rostrum distinctly longer than bi-oad, its

sides subparallel, the genie only slightly and roundly dilated in

both sexes ; upper surface slightly impi'essed, tricarinate, the

carina* straight and parallel, the punctuation and pubescence as on
the head, the central carina bare and impunctate. AvteniHP long



1906.] COLEOPTERA OF THE GENUS SCIOBIUS. 273

and moderately slender, piceous and with fine grey pubescence

;

the scape not much curved, rather compressed and gradually
clavate ; the first joint of the funicle thickened, as long as the
third. Prothorax rather transverse, gently rounded at the base,

narrower and truncate at the apex, sides gradually dilated from
base to beyond middle, thence rapidly narrowed to apex ; upper
surface convex, closely set with low rounded granules, but with a
more or less distinct smooth central line ; colour black, the
granules bare, the interstices with fine grey pubescence which is

denser at the sides. Elytra elongato-ovate, scarcely broader in

the 5 ,
jointly sinuate at base and a little broader than the pro-

thorax, shoulders very oblique, sides not much rounded, broadest
about middle; upper surface convex, with distinct strife, which
appear to contain rows of deep punctures or rows of small distant
granules according to the incidence of the light ; the intervals
convex, the first, third, and fifth more raised and rather narrower
than the others, especially near the base, impunctate and without
granules; colour black, with ver}^ fine shoi't recumbent grey
pubescence. Legs moderately long and slender, black with fine

pale pubescence ; the anterior tibiee in the S dilated internally in
the middle and with a very deep sinuation near the apex, the
first joint of the tarsi broad but scarcely as long as the next two
together ; the anterior tibiae much less sinuate in the § .

Type, S in the British Museum, $ in the Oxford Museum.
Natal : Oharlestown.

Nearly allied to S. poUinosus Fahr., but it is a larger and
narrower insect. It difiers also in the deeper and closer punctua-
tion of the head, the broader and more gradually dilated scape,
the shorter third joint of the funicle, the slight elevation of the
alternate intervals of the elytra, the greater sinuation of the
anterior tibise in the c? , and finally the first joint of the tarsus
is less elongate.

The only three specimens which I have seen were kindly sent
me by Dr. Walther Horn, of Berlin. Unfortunately they are
evidently much rubbed, and probably in fresh examples the
pubescence would bear some powdering similar to that of
poUinosus.

39. SCIOBIUS WAHLBERGI Boh.

S. wahlbergi Boh. Schbn. Gen. Cure, viii. Mantissa, p 438
(1845).

Long. 6-84, lat. 3-4 mm.
Read moderately transverse, black, with fine close punctuation

which is often more rugose near the eyes, and densely covered
with metallic green scaling, there being usually three subdenuded
lines corresponding with the rostral carinje ; forehead scai'celv

impressed ; e)'es not at all pi-ominent. Hostrutn distinctly longei-
than broad, its sides subparallel to beyond middle, the gense onh-
slightly and roundly dilated in both sexes ; upper surface shallowly
impressed, with three distinct narrow and evenly raised carin^e, the
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outer pair parallel to near apex and then curved ovitwardly

;

punctuation and scaling as on the head, but all three carinse bare

and impunctate, the apical emargination comparatively shallow.

Antenvcp, long and moderately slender, piceous, with fine greenish-

white setfe ; scape scarcely compressed, distinctly curved and
gradually thickened to apex ; first joint of funicle much longer

than third, subterminal joints longer than broad. Prothorax
ti'ansverse, subtruncate at base, narrower and ti'uncate at apex,

sides slightly rounded, broadest about middle ; upper sui'face

convex, closely set with low granules, but with three broad smooth
lines, the outer ones being oblique ; colour black, tJie granules

bare and shiny, the interstices with green scales which are <1enser

on the smooth spaces. Elytra ovate, of the same shape in the

two sexes, subacuminate towards apex, shoulders oblique, sides

moderately i-ounded, broadest rather before middle ; ii})per surface

convex, with deep stripe containing lai-ge shallow punctures which
vanish behind middle ; the second, third, fourth, and seventh

intervals strongly carinate, the carinte being bare, shiny, and
subcatenulate, the fifth and eighth intervals similarly carinate

in the basal half and the sixth in its apical half, the remaining

portions broad and smooth ; colour black, the apices of tlie carinse

bare, the rest of the surface, including the strife, densely covered

with metallic pale green or yellowish-green scaling. T^eys long

and moderately slender, black, with dense greenish-white setiform

scaling ; the anterior tibiaj more curved apically in the S , but

otherwise the legs are similar in the two sexes.

Type cT $ iii the Stockholm Museum.
Natal: Malvern {C. i\\ Barker & G. A. K. M.), Upper Tongaat

R. (C. JV. Barker), Howick {Dr. F. Bhnock Broini), Karkloof

{Jas. Ball), Drakensberg {G. A. K. M.).

A very distinct species on account of its l)rilliant colouring and
carinate elytra,

40. ScioBius squamulosus Boh.

S. squamulosus Boh. op. cit. vii. 1, p. 194 (1843).

Long, c? 5, $ 6 ; lat. c? 2, $ 3 mm.
Head nearly as long as broad, slightly convex, finely punctured,

and with dense greenish-grey scaling ; forehead narrow and Tiot

impressed ; eyes large and depressed. Bosirum elongate, liasal

)nai"gin arcuate oi- subangulate, parallel-sided in c? , somewhat
narrowed apically in $ ,

gense not dilated in either sex, apical

emargination small ; upper surface slightly convex, faintly tri-

carinate, the outer carina} convergent anteriorly, sealing and
punctuation as on the head. Antennce long and slender, ferru-

ginous, the apices of the joints infuscate, with fine grey scaling
;

scape cylindi'ical, strongly curved and abiuptly clavate ; funicle

with the first joint about as long as the third, terminal joints

subconical. Prothorax slightly transverse, ti'uncate at base and
apex, the latter distinctly nniTower, sides gently i-ounded, broadest

about middle ; upper suiface convex, finely and evenly coriaceous
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and without impressions, densely covered with greenish-grey scaling

and with a white lateral stripe. Elytra ovate in $ , much narrower
in S , sulitruncate at base, sides slightly rounded, bi-oadest about
middle ; upper surface convex, with fine stride containing close

punctuation which is continued to apex ; the intervals of about
equal width, almost plane, quite smooth and shining ; colour

black, with dense even scaling, which is greyish or brownish with
a dull golden-green reflection, the suture and extreme margins
being whitish. Legs moderately stout, ferruginous or testaceous,

with fine grey scaling, the anterior tibiae straight extei'nally in

2 , distinctly curved towards apex in the c? •

Type d $ in the Stockholm Museum.
Cape Colony : Grahamstown {Miss Daly & Miss Sole).

An aberrant species with no near allies. The depressed and
appi'oximated eyes in conjunction with the comparatively narrow
and elongate rosti^um will at once distinguish it ; bvit these

characters scarcely justify the creation of yet another monotypic
genus. Boheman states that the rostrum of the S is not carinate,

but this is incorrect, for the carinae are present in a specimen
captured by Drege which I have examined, although less distinct

than in the § .

Doiihtful Species.

41. SCIOBIUS PAIVANUS Woll.

S.paivaoms Woll. Ann. Nat. Hist. (3) ix. 1862, p. 22.

"aS'. ovatus, nigro-fuscus sed squamulis parvis demissis alhidis

parce nebulosus, rostro utrinque carinato ; prothorace hrevi,

subcojiico ; elytris profunde pimictato-striatis setisque erectis

rigidis obsitis, obscure albido-tesseUatis ; antennis, tibiis

tarsisquefusco-ferrugineis.
" Long. carp. lin. 2|.
" Habitat ' ad varias leguminas spinosas regionis littoralis.'

—

Dom Welwitsch."

I have been quite unable to identify this species, nor do I know
where the type is to be found. Mr. Arrow has kindly searched

through the Wollaston types in the British Museum, and informs

me that S.paivanus is certainly not among them. It is impossible

to say for certain from the description only whether the species

really does, or does not, belong to the genus Sciobius. The absence

of the central rostral carina and the presence of erect, stiff bristles

on the elytra are both aberrant characters. But it is the locality

(Angola) which makes the point specially doubtful, seeing that

all the other species of the genus are confined to extra-

tropical S.E. Africa. Moreover, Wollaston was probably not

quite clear as to the distinctive characters of Sciobius, as the

other species described by him proves to be a Phlyctinus. It

appears likely, therefore, that paivanus, when rediscovered, will

be found to belong to Systates or some other allied genus.

Proc. Zool. Soc—1906, Yol. I No XIX. 19
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Index of Species.

aciculatifrons Boh 17
*angustws, sp. nov 30
aiTOwi, sp. nov 37
barken, sp. nov 18
bistrigicollis Boh 10
brevicollis Fahr 9
cincfiis Boh 21
cinereus, sp. nov 3
cognatus, sp. nov ". 6
cultvatns, s]). nov 2
dealhatus Fahr 5
deplauafiis Vm>\i 12

*granipeiinis P>oh 12
granosus F&hr I

griseus Gyl 20
hovni, sp. nov 38

*nnpiessicollis Boh 8
*lateralis Boh 14
*latipennis Fahr 16
*marginatus Fahr 23
*iriuricatus Boh 29
*nanus, sp. nov 34
obesus, sp. nov 4

oneili, sp. nov 11

opalinus, sp. nov 7

*paivanus Woll 41

panzanus, sp. nov 31

*peringue}'i, sp. nov 25

planipennis, sp. nov 13

pollinosus Fahr 22

pondo, sp. nov 27

porcatus Gyl 28
prasinus, sp. nov 35

pullus S])arnn 21

scnjiularis I'xili 19

*sch(3!ihuidi, sp. nov 32
spatuiatus, .sp. nov 24
squamulosus Boh 40
tenuicornis, sp. nov 16

tottus Sparrm 28
varius Boh 21

viduus, sp. nov 26
viridis, sp.'nov 33

vittatus, sp. nov 36
wahlbergi Boh 39

The numljers indicate the order in which the species are

described. The names printed in italics are synonyms. Those
species marked with an asterisk are not represented in the British

Museum collection.

EXPLANATION OP THE PLATES.

PlATE XVIIL Plate XIX.

Fia-. 1. Sciohhis cultratns, S , P- 243. Fig.l. Sciobiiis viduus, $ , p. 264.
2. „ ohesns, S , p. 245. 2. „ anqnstus, S , V- 267.
3. „ cinercvs, ^ , p. 244. 3. „ pondo, 9 , p. 264.
4. „ ojfalhiKs, $ , p. 248. 4. „ panzanus, <J, p. 268.
.5. „ oneili, $ , p. 252. 0. „ prasinus, 9 , p. 270.
6. „ cognatus, $ , p. 247. 6. „ scJionlandi, '^

, p. 268
7. „ planipennis, $, p. 253. 7. „ viridis, ^ , p. 269.

8. „ barker i, ? , p. 257. 8. „ vittatus, (J, p. 271.
9. „ teniticornis, $ , p. 2i"5. 9. „ nanus, $ , p. 270.

10. „ spatuiatus, p. 262. 10. „ arrowi, p. 272.
11. „ peringueyi, p. 263. 11. „ horni, J , p. 272.
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3. A Contribution to the Study of Evolution based upon the

Mexican Species of Cnenudopliorm. By Hans Gadow,
F.R.S., F.Z.S.

[Received March 2, 1906.]

(Plate XX. and Text-figures 61-83.)

Contents.

General Part.

Conclusions arrived at from the study of the differentiation, varial)ility, and
distribution of these Lizards, pp. 277-299.

Systematic Paet.

Key to the main groups of Mexican and North-American CnemidopJ/ori, p. 300.

Description of the various kinds of CnemidopJiorus with special reference to their
variations, p. 300.

Characters of South-American Cnemidophori, p. 301.

C. sexlineatus, p. 302.

C. liyperythrua, p. 307.

Deppei-Geoup, p. 308.

C deppei, p. 309, C deppei, var.

coziimela, p. 316.

C guttatus guttatus and G. g.
iinmutahilis, p. 320.

Gulaeis-Geoup, p. 327.

Tabulation of characters of the
^M/flr*s-Group, p. 329.

Key to the species &c., p. 328.

C. mariarum, p. 328.

C. gularis, p. 330.

C. semifasciatus, p. 334.

C septemvittatus
, p. 335.

C scalaris, p. 335.

C. communis, p. 337. Tabulation
of characters, pp. 340, 348.

C. communis occidentalis, p. 339.
C, communis copei, p. 346.
C communis australis, p. 352.
C. communis hocourti, p. 356.
C. we.v/crtMHs, p. 358. Tabulation

of characters, p. 362.
C. mexicanus, var. balsas, p. 363.

Tessellatds-Geoup, p. 367.
Key to the species &c., p. 368.

C. pevplexus, p. 368.

C. tessellatus, p. 369.
C. maximus, p. 371.

G. ruhidus, p. 371.

C. melanostetlius, p. 372.
G. mc(rti/ris, p. 373.
G. octolineatus, p. 373.

G. inornatus, p. 373.

C. labial is, p. 374.

Reterences to the original descriptions of species, pp. 374-375.

Map : Plate XX.

It was in the forest and bush region of the Atlantic Tierra
caliente, on the confines of the States of Oaxaca and Vera Cruz,
that I first became personally acquainted with Cnemidophorus.
There was only the spotted, large C. guttatibs, but further east,

whei-e the Savannah begins, its place was taken by the small,

striped C. deppei.

On the Pacific side of the Isthmus, at Tehuantepec and Salina

Cruz, was C. deppei and the large, conspicuously striped G. im-
mutahilis. These kept on further inland until near the foot of

the abrupt southern edge of the plateau. The small C. deppei
ceased, and a very large, tiger-barred lizard, C. mexicanus, made
its appearance. The striped G. immutabilis seemed to continue,

but on closer examination it was found that all the striped mid-
sized to large specimens were the young and immature of G. mexi-
canus, which reigned supreme on the open southern plateau until

19*
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at Oaxaca itself it was joined by the spotted, rather bi-ightly

coloured G. hocourti. Thus the Ciiemidophorus-i-Minn, showed a

very diflerent aspect in the east, south, and north-west of the

triangle examined during my iirst journey.

On the second journey, chiefly in the States of Morelos and

Guerrei'o, the aspect was again diflerent. There are no Cnemido-

2)hori in the Valley of Mexico. They were not met with until

I had crossed the high range of mountains which separate the

Central plateau from Morelos. The only Cnemido])hori at

Cuernavaca were the partly sti'iped, partly marbled or slightly

cross-bai-red variation of C. mexicantts, var. balsas, and such

specimens were traced southwards to the Rivei- Balsas and up
again to Chilpancingo in Mid-Guerrero. In the hot valley of the

Balsas itself it associated with 0. dejipei, which was, however,

rather differently coloured from any of those met with in

Oaxaca ; it disappeared long before the backbone of the Sierra

Madre del Sur upon which Chilpancingo lies ; but on descending

the southern slope, the upper limit of the TieiTa caliente

was marked by the reaj)pearance of C. depjjei, and by a lai'gei-

striped form which recalled C. itmmitabilis, and any doubt about

this was set at rest at a still lower level, where these two kinds

persisted down to the Pacific coast.

All this was sufticient to rouse my interest, and I did not

miss many opportunities of at least trying to secure as many of

these lizards as possible. It was not easy. Only at a few places

did I receive real help from the Indians. In 1902 I caught

the lizards, by hand, with nooses or with whips, a procedure which

often reduced my party to utter exhaustion. Shooting with a

pea-rifle was naturally not very successful. In 1904 I took

Dr. Meek's hint and provided myself with a small j^istol and
shot-cartridges, and thus I secured hundreds of creatures which
otherwise would have escaped. Still, even this was hard aiid un-

certain work. When, as in Gueri-ero, during the rainy season a

dense mass of herbs springs up almost eveiywhere, no ground-

lizard can be seen except in the nai'i'ow tracks across which they

flit, to hide in the tangle, warned by our approach. Moi-eover,

they are very local and they do not always apj)ear. Rain, certain

winds, or a dull sky keep them in their lairs. One may ride for

days and not see a single specimen. Then suddenly ther-e may be

hundreds, and what are really members of one clan or even of a

smaller familymay be collected. The next few days again mayyield

nothing or only a single specimen here and there; and this is I'eally

worse than nothing, since it leaves it undecided whether its

charactei's are truly typical of that district, or mei-ely individual.

We collected in the States of Oaxaca, Moi-elos, and Guei-rero

some 250 specimens. An enforced prolonged stay in the hos-

pitable house of Professor Whitman in Chicago enabled me to

examine about 200 specimens in the Field Museum of Nat. Hist.,

mostly collected by Dr. Meek in regions which I have not visited

myself, but about which he could give me valuable information
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as to the physical features. I have to thank the authorities of

that splendid museviin for their liberality in sending over to

Cambridge the greater number of their Cnemidopho7'i for minute
examination. These were svipplemented by the study of the

specimens in the British Museum, where, as usual, I had the

inestimable benefit of my friend Boulenger's critical advice and
never-failing help. Some Bei-lin types have also been examined.

The total of Cnemido2)hori studied for the purpose of this paper

amounts to some 520 specimens, from the United States to the

Isthmus of Tehuantepec ; about 450 of these are detailed in the

ajspended tables. Adding about 40 from South America in the

British Museum, studied cursorily for general comparison, the

whole amounts to some 560 specimens, apparently sufiicient for

all purposes, but in reality not so, since, for instance, the whole
iessellatus-gvoup is but meagrely represented. The whole range,

from the Isthmus to Utah, is enormous, more than 2000 miles
;

and even if we restrict oui'selves to Mexico, the 500 specimens are

crowded into compai'atively few disti-icts and leave many large

regions blank. Such a blank is, for instance, the country from
Colima to Acapulco, 300 miles. For the whole of Mexico proper,

excluding Yucatan and Lower California, scarcely 60 localities are

on safe record. A single locality, Hermosillo, represents the

whole large State of Sonora, and Presidio near Mazatlan the State

of Sinaloa.

Mexico is an ideal country for the study of geographical distri-

bution, because it contains, often in juxtaposition, vast semi-

deserts, high plateavis, big continuous ranges of mountains with

peaks in the eternal snow, hot lowlands of the Atlantic or humid
type with luxurious rain forests, and of the Pacific or drier type

;

lai'ge forests of pines, oaks, or of tropical trees ; rivers and lakes
;

regions of enormous fertility and hopeless deserts. In short,

eveiy climate and every conceivable kind of bionomic conditions

are represented in this country. No wonder that this diversity

is expressed in the well-nigh endless, kaleidoscopic variations

of the genus Gnemidophorus, the main genus of strictly humi-
vagous Lizards of the countiy.

This Tejid genus is invaluable for the study of variation. It is

so plastic within its well-defined generic characters, that it is repre-

sented by some form or other in almost every kind of terrain. Its

highest altitude above sea-level seems to be reached near 7000 feet,

as shown by its occurrence near Santa Fe in ISTew Mexico. In
Mexico its highest record is 7100 feet near Puebla; it is absent

in the Valley of Mexico, about 7400, and at Amecameca 8000 feet,

but it reappears at San Juan del Rio 6300, Celaya 5800, Acam-
baro 6000, Patzcuaro 6700, Durango 6200, Chihuahua 4700 feet.

These localities show that the lizards are not averse to moderate
altitudes, but all these places are situated on some kind of plateau.

On more isolated mountains the lizards seem to stop at a lower
level. For instance, on the eastern slopes of the Nevado de
Colima they stop at 5100, on the Cerro de San Felipe near
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Oaxaca at 5400, whilst they are swarming at 5200 feet level. Near
Chilpancingo they do not go beyond 4500 feet. I suspect that they

are stopped by those changes which on so many mountains coincide

with the usual lowest level of the clouds.

Although frequently found in ravines and on the spurs of

mountain-ranges, they avoid the mountains themselves, and above

all they are averse to crossing a system of cut-up ridges even of

moderate height.

Some species, C deppei, immutabilis, and giMatus, are natives

of the Tieira caliente, which they do not leave, so that any con-

tinuous rise beyond 3000 feet is to them an absolute barrier.

When, by the way. Cope mentions C. deppei from Guadalajara,

this certainly cannot refer to the plain of 5000 feet upon which
this town lies, but to the deep depression of the neighbouring

Rio de Santiago, 2000 and more feet lower

!

Southern, tropical species do not ascend far; but northernei'S, or

let us say highlanders, extend their i-ange frequently into the

lower, tropical climes, and thei-eby they undergo considerable

changes.

It was stated that these lizards are very plastic. There are

some sjDecies which average only 50 mm., while others reach a nose

to vent length of 140 mm.

I have selected only a few characters, chiefly the suprnoculars,

the composition of the collar, the rows of scales of the humerus,

Text-fiL^ 61.

Lcpidosis of tlio front of tlie left foroavni of Cnemidophorus mexicantis.

A, B. Two specimens from Cueniavaca. C. From Balsas No. 2. D. Cuer-

navaca No. 8.

E-I. Diagrammatic; I, an arrangement occurring in Cueniavaca No. 6 and
Rincon No. 2.
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the fore and hind aspect of the forearm, thigh and tibia, the

femoi'al pores and the coloration, or rather the pattern and its

modes of evolution as indicated in the various kinds from youth

to age. These characters are not all of equal importance. The
scaling in front of the forearm and of the tibia is subject to

endless individual variation in detail, even in specimens from the

same locality, so much so that these variations cannot be well

described in short terms. For instance (text-fig. 61), on the front

of the forearm there may be 3 longitudinal rows of transverse

scales, or only 2| rows, i. e. two complete and a shorter, smaller row
intei'calated from the elbow downwards ; or the half row may be

added to the side. The sole object is to protect a given surface

with scutes, and this is attained in various ways. If some scutes

happen to be larger than usual, others are correspondingly reduced

;

and if there should not be room enough for all the preformed

scutes to grow, granules fill up the spaces, the total available

space being of course predetermined, cf. text-fig. 61.

Text-fie-. 62.

Lepidosis of the under surface of the left forearm,

A=G. immiUabilis, Salina Cruz No. 1. Covered entirely with small granules.

B=C. sexlmeatus. North Carolina. Covered with enlarged granules.

C=C. atisfraUs, Laguna, Oaxaca. With slightly enlarged granules.

D=C. australis, Laguna, Oaxaca. With enlarged granules.

The rows of scales or scutes which cover the thigh (counting from

the pores to the highest row on the front aspect of the thigh) are

often difiicult to count, especially when some of the rows are not

arranged in regular lines. Frequently some scutes are intex-calated,

representing what in other specimens has been developed into an

entire extra row. There are many indications that the number

of scales, or of the rows, increases with the size, with the growth

of the lizard, and still more likely with the growth of the species.
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This question must be left in abeyance. As a rule, however, the

largei- species seem to have more numerous scales upon the thighs

and elewhere than their nearest smaller relations. This may be

in the nature of things ; it is quite possible that these many-jointed

armourings cease to fulfil theii- purpose when the individual com-

ponents pass beyond a certain size.

The presence or absence of a separate frenocular plate, so often

I'elied upon in systematic works, is quite unreliable. Its absence

is due eqvially often to suppression as it is to fusion with some

neighboui-ing plate.

Text-fiir. 63.

Lepidosis of the under surface of the foreann.

A=C. mexicanns, Balsas No. 3. Right forearm. Several rows of enlarged
polygones down to wrist.

15= f. inexicanus, Balsas No. 2. Right forearm.

C= C'. mexicanus, Cuernavaca No. 8. Left forearm. Large scutes.

D=C'. mexlcanus, Cuernavaca No. 10. Left forearm. Large scutes.

It seems reasonable to assume that 4 supraoculars represent

the more primitive condition, whence, by reduction of either the

anterior or the posteiior scute, the number is reduced to 3. In
most of the text-figs. 61-83 these features are clearly visible.

The comjjositiou of the collar and the pi'otection of the posterior

side of the forearm are difiicult to describe in a few words. To
avoid the drawback of vague terms, the reader is referred to a
series of illustrations which are intended to standardise the

phraseology employed in this paper (text-figs. 62, 63, 64, 65).

Some systematists have laid stress upon othei- characters.

Peters, for instance, found that the first upper lal)ial was denti-

culated in C. deppei ; this is best seen on the inside, but it is by
no means always the case in that species, while it occui-s also,

occasionally, in C immutabilis, in C. communis fi-om Cozumel
Island, and perhaps in others.

Unpracticable were also the, at first sight, great differences

whether the keel of the tail-scales runs parallel, subparallel, or
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oblique to their main axis. Cope and others have employed the

relative length of the hind limb as expressed by the point which

the longest adpressed toe reaches on the neck, ear, or eye. This

criterion had to be discarded on account of astonishing variation

in allied individuals.

Text-fio-. 64.

J^W^ ^

Sm} A

Ljuyi >

^^Hk

"

^^^S^B|^P^^^:

UbH^MR^^^^^I^^P^^BisbH^^^^^'^

Hli^^m

Lepidosis of the collar aud throat.

A=C. tessellatus from El Paso, Field Columb. Mus. Collar composed entirely

of small, mostly granular scales.

B=C. mexicanus, from Totolapan No. 2.

C=C communis australis, Cuicatlan, 140 mm.
T>—C. communis aiistralis, Laguiia. Collar composed entirely of large scales.

The skin of the back is granular, but the grains may be fine or

coarse ; there is no way of expi-essing this intelligibly ; moreover,

counting of the grains across the middle of the body reveals

enormous individual difi'erences—for instance, in C. guttatus of

Aqua fria from 100-180 granules across.

The arrangement of the scaling of the preanal region proved

likewise unmanageable. It does not follow that these discarded

characters are of no systematic value. On the contrary, the sum
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total of these and of many others produces that general something
which so often tells the experienced what kind of lizard he has

Text-fio-. 65.

Lei)i(losis of the collar and throat.

A= C'. immutahilis, Salina Cruz No. 1. Edge of collar formed hy a complete
row of granules. A nest or cluster of enlarged granules in the centre of

the throat.

B=C'. me.vicanns, var. balsas No. 8. Collar composed entirel3' of very large

scales.

C=C deppei from San Carlos. A few single granules intercalated hetwecn the
large scales forming the edge of the collar.

D=(7. sexlhieatus from North Carolina.

E=C deppei, Cocoyul No. 5.

F=C-. communis australis, Cuicatlan, half-grown. Collar composed of very
small scales and many granules.

got hold of, before submitting it to his artificial keys, which in

really interesting cases often refuse to work.

Supraoculars+ Collar+Humerus+ Forearm + Femm-
-f Pores+ Coloration = Species,

is a kind of condensed equation, but the line has to be drawn
at its length, lest the equation becomes bewildering when comparing
the variations of many kinds with each other. 8ince each of

these charactei's may liave at least two values (large or small in

numbers or in size as the case may be), the possible number of
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permutations is enormous, at least theoretically, but in reality it

cojnes to pass, that, owing to some occult law of correlation, certain

combinations do not occur. These give us a clue as to the specific,

subspecific, &c. value of the items employed. For instance, in the

whole genus of Gnemidopliorus the a liriori obvious combination of

large postei-ior arm-scutes with only 3 supraoculars does not occur,

except as individual freaks or true abnormalities. A well-scutellated

forearm is mostly associated with a large-scaled collar and with

4 supraoculars, perhaj)s beca.use the prevailing bionomic conditions

favour a strong lepidosis ; but where the yenms loci favours

small scales, the completely granular forearm is coupled with a

small-scaled collar (e. g. in the tessellatus-gvow^, text-fig. 64 A) ; or

the collar is in an unstable condition, the scales decreasing in size

towards the sides of the collar and interspersed granules are fre-

quent on the edge (e. g., in G. depjjei, C. sexlineatus, and G. comrnvMis

austrcdis, text-fig. 65 D, E). It is then a question which part

initiates the change, and which parts follow suit, or, may be, are

not allowed to yield to the new tendency. For " not allowed " we
may say " overruled by natural selection."

Unfortunately we know next to nothing about the advantages

of these features. Broadly speaking, large forearm-scutes are a

feature of the high plateau and of the mountainous districts, but not

of forests, grassland, or sandy soil. I rather suspect that arm-scutes

are connected with a rough ground, physically rough in its detail

composition, such as is produced by the rubble of volcanic and
limestone formations. The same agency may be applicable to the

collar, but not conceivably to the supraoculars.

Concerning the colour 2Kittern. A spotted garb, light spots upon
darker, uniform ground-colour, seems to be the effect of forest or

bush life upon an originally sti'iped creature ; for instance, G. immu-
i«6i7is compared with6\ guttatus, and G. bocourii with C. mexicanus;

but it is also the reaction of a life on the open, periodically droughty

plateau, e. g. the strongly spotted G. conmiunis. This seems con-

tradictory, but the tertium comparationis, the moving agency is

the monotonous light, whether this be due to the abundance of

broken shade, the subdued light in the forest, or the absence of

shade in the open under a glaring sky. In neither case can the

organism retain the stripes ! Moreover, that unknown influence

which causes the appearance of pale field spots has thereby intro-

duced a new element, witness the behaviour of these spots during

their growth so that a longitudinally striped pattern may be con-

verted into one of transvei'se stripes. However, these questions

have been dealt with, tentatively at least, in Proc. R. S. 1903.

The so-called systematist wants above all to label and shelve his

specimens ; his beau ideal is a good species, and his ambition as

many of them as possible. His chief anxiety is to point out the

differential characters. Every individual belongs, in his idea,

to a perfectly definable assembly, the ultimate boundaries of which
enclose the "species." There ai'e also others, not " splitters," but
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" lumpers," who, rightly allowing more amplitude of variation

in their conception of a species, commit the following error. They
think that intergrading of two species is the same as continuity

from one exti-eme to the other. Foi- instance, if the overlap of all

the available characters should occur in one and the same specimen,

then presumal)ly the two supposed species would be the same,

but not—and this is the usual procedui'e—if the overlap of the

charactei's occuis only in a whole number of specimens taken

togethei".

The following diagram illusti'ates an important point. Let «, h, c,

d be 4 different characters, each of which can vary from, let us say,

small to large ; and let us assume that character a (for example

the scutellation of the foreaim) is the quickest, the most sus-

ceptible, to change. Let species A change towards B, and let B
change towards A, by gi-adually assuming the respective characters.

Then it will be found that the two changing seiies will overlap com-
pletely oi- coincide in all theii' four characters, only when all these

chaiacteis have airived at a medium condition, and again when they

all have airived at the other extreme end. The diagiam shows
moreover that, although the results are the same, at tlie terminus

and in the middle, the A and B series of evolution are different at

every stage.

Small.

Species X =a h c d
changing

towards U-*

Medium. Large.

d
c d
bed
a h c d

d
d a

dab I

d a b c= a b d\

A lias cliiuiged into a form in

which all the characters are

large ; A resembling B.
a b c d= Species B changing into, or

towards A.

b c

d\a b c

d a'b c

d a b\c

dab c—a bed

Diagram illustrating the overlapping of characters.

Species B resembles A, but is not genetically the same, since the combinations
dab small, or a h c medium and d small, &c. occur nowhere in the series

which represents the changes from A towards B.

In this paper I have employed a great number of specific ifec. names,
often using trinomials, in fact as many as the greatest of "splitters "

;

but this has been done for the sake of convenience, for shortness

of expression, and having done my best to diagnose the gioups,
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species, subspecies, races and varieties, I have proceeded to point out
those individuals wliich upset the diagnoses.

Cope has rightly said, Report U.S" Nat. Mus. for 1898 (1900)
p. 569 :

—
" The discrimination of the North American species of

this genus is the most difficult problem in ovu- herpetology. No-
where are subspecies more sharply defined than in Onemidophorus,
that is geographical forms, which are not always true to their

characters." He, however, practically left the Mexicans untouched,
confining himself to those of the United States.

Most of the " species " ai-e so plastic, so variable, that they may
well drive the systematist to despair. Not two authorities will, nor
can, possibly agree upon the number of admissible species.

The Cnemidophori in their unsettled condition, are truly
delightful as an ideal object lesson in Nature's way of species-

making.

It has been my ambition to find truly intermediate individuals,

real links between the groups and between the reasonably supposed
species. This was suprisingly difiicult ! It was a reasonable
premiss that such links should occur at the same place, at least in

the same district, with the two fonns to be linked. If the link

occurs somewhere else, the question enters a new field of inquiry.

It is fairly certain that the three forms of the deppei-gvon^,

C. deppei, C. inwiuiabilis, and C. guttatus, are closely allied to

each other ; and it may now be taken as proven that G. immutahilis
turns into G. guttatus in consequence of living in the Atlantic
Tierra caliente. These two, forms actually run into each othei-,

but they ai-e easily separable when in their respective typical

garbs, in which case, moreover, slight structural difi'erences are
apparent. Result : 0. guttatus is a terminus of evolution, as

being the spotted race of C. immutabilis—scientifically expressed,

G. immutahilis, var. guttata ; but thanks to accident, priority of

naming, it has to stand as G. guttatus guttatus, and the parental
stock form stands as G. guttatus, var. immutahilis ! No sense in

that, but justice is done to the fetish, although not to the lizards

to which these paraphernalia should be subservient.

Fui-ther, the Salina Cruz, Tequesixtlan, &c., specimens of

Oaxaca are typical, intensified G. ivimutabilis ; they can hold no
intercourse with those of the Atlantic side, a point about which
I am positive, owing to the configuration of the country.

Mingling still occurs on the isthmus proper ; and in the foi'est-

lands of Guerrero G. ivimutahilis tends to assume the spotted garb.

Now let us assume that these woods were destroyed for ever, and
that the divide between the Atlantic and Pacific hot lands is also

laid bare, then we should have the typical G. guttatus in the
Atlantic Tierra caliente, aiid the typical C. immutabilis on the
Pacific coast : two good species, because they are well defined and
geographically separated. They were considered as good species

by Cope and by Boulenger ; but I found the intermediate forms
in districts of intermediate bionomic conditions, so that now at
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best they are sub.species, if not local races, or, worse still, only

pattern-varieties

.

In short, im have here two forms in the actual process of evolutiori,

which reqnii-e only the accident of a physical separation belt

—

which of course would not alter the remaining individuals—to

give them the standing of local races, but scarcely of subspecies

on account of the slight structui'al differences, and this because

they are still in the process of making

!

It is fairly safe to consider the var. immutabilis as closely allied

to C. depjjei, pei'haps as a lai'ger foi-m evolved from a more gene-

ralised clan of C. dejjpei. On ]). 319 the question is discussed

whether true links still exist between them, but none have been

found. It is therefore concluded that C. deppei and C. ionmiUa-

hills being practically coterminous in their wide range, their

differentiation from the hypothetical common stock had proceeded

far enough to turn them into "species," implying the disappearance

of links. In other words, these two forms, concerning each other,

nre no longer in the act of being made*. This may mean either

that their divergence dates back a longer time, or that they have

divided the ground between them sufficiently well, leading lives

too different for competition, and too diveise in the ensuing

reaction upon the suiroundings, so that the differentiation has

proceeded more rapidly. The facts that C. depjyei inhabits also

the Atlantic hotlands, where it meets the C. guttatas (fi'om

which it is structurally and in pattern more widely removed than

from the C. immutabilis), and farther, that C. deppei has such an
enormous range southwards into South America, these circum-

stances rather favour the assumption that C . depjiei in an old form

and that the evolution of C. immutabilis is of an older date than

its splitting into the present stiiped and spotted or Pacific and
Atlantic races. Present sj)ecies are older than subsjyecies, and
these are older than their prresent races.

On p. 305 the very pertinent question is discussed whether

the small C. deppei is always separable from the equally small

C. sexlineatus, the least differentiated, the most primitive of the

whole genus, of which, by a fortunate accident, it happens

to be the type. "We there siicceeded in singling out some

specimens of C. sexlineatus from Sauz near Chihuahua, and of

C. deppei from South Guerrei-o, which appai-ently are not

separable ; but we had to explain these as cases of convergent

development, or, let us say, as due to the coincidence of the

valuations of all the characters employed. Some valid I'casons

were given to show that these Gueii-ero clans are local varieties

of the other surrounding C. dejjpei. The argumentation seems

satisfactory, but it would have been far less so, if these con-

vergent lizards had been taken in neighbouring districts, instead

* Tlie dift'ereiices are, however, sometimes so small that, if, for instance, the

Cajones (text-fig. 81 E) or the Miahuichaii specimens (e/. p. 326) were the oiilj^

representatives known of C. hnmvtahilis, we should unhesitatingly treat them as a

subspecies of C. deppei !
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of 1200 miles asunder. G. deppei and C. sexlineatus, with regard
to each other, are two good species in the fullest sense, although
all their available characters may overlap, or intergrade, not only
singly, but conjointly. They are two old species, sprung from
one common stock, well and firmly established, representing each
other in widely separate and apparently very different countries,

one in the Tropics, the other in JSTorth America proper. Florida
and Texas have much of the type of the Tierra caliente, but it

would be hopeless to look for the tertium coynjjarationis between
the more ISTorthern States and the Tropics of Mexico and Central
America, unless we assume that the North-western Plateau, with
its ranges of mountains, from the Western States right through
Mexico, has caused the evolution of the many other kinds of
Cnemidophori, which now separate and connect C. ileppei and
C. sexUneatus^

.

Our problem is not to explain why these two species should
occasionally be so much alike each other in their widely different

habitats, but to investigate whether, how, and why the intervening
country, the bulk of Mexico, has turned its lizards into what they
are, namely the great gidaris-gYow.^.

The family of the Tejidse is old. Of several dozen so-called

genera in South America, only two are found also in Mexico

;

namely, one species of Ameiva in the eastern and western hot-
lands, and the genus CnetnidopJioriis incl. Verticaria. This genus
is old, but not old enough to occur on the West Indian Islands, a
fact which limits it to the end of the Miocene epoch. Yucatan
was under water luitil the beginning of the PKocene; it has
received its few Cnemidophori since that epoch, and the same
applies to the Atlantic lowlands along the Gulf to Florida. Only
G. guttatus and G. deppei have got into these parts of Mexico.
For Texas only G. sexlineatus and the little G. gidaris were
available immigrants.

G. mexicanus, a very distinct species, exists on the Tres Marias
Islands. Other species inhabit the small islands of Lower Cali-

fornia, both in the Gulf and to the west of the peninsula
;
proofs

of the existence of the genus in Mexico in early Pliocene times.

It is doubtful when the great central plateau between the
Eastern and Western Sierras Madres became dry land ; until late

Tertiary times it was an inland lake. Longest available for

terrestial creatures were Southern Mexico and the Pacific jDortion

—

a great stretch of land from Central America to California,

including parts of the present Pacific Ocean. It is in this belt

that we have to look for the home of the Mexican and North-
American Gnemidophori. Their present distribution agrees well

with this hypothesis. There is an abvmdance of species in the
South and in the North-west, whilst towards the North and
East, across the plateau, occur far fewer forms.

The great T£:sSELLATUS-grou^ is an illustration of a group centred

' * Lack of material has prevented me from corroborating Cope's statement that
C. sexlineatus and C. guJaris absolutely merge into each other, cf. p. 305.
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in the Nortli-west, whence it has sent a few outlying forms east-

wards througli the basin of the Rio Grande. The GiLAias-gvoup
is strong along the Western Sierra. C. gularis itself is the only
kind which follows the same basin, and it is (with the exception
of some tessellatus-iovn\» near Monterey) the only species known in

Nuevo Leon and Tamaulipas. C, communis extends from Jalisco

Text-fiff. G6.*

12 3 3 2 1 3 3

H
7b Thiqh

4. 4- -45 4 •* 5 4

3 3

E F G H

Evolution of Pattern of C. deppei, from G to 11 jiale stripes.

* In all these diagrams of pattern evolution the Arahic refer to the white
stripes or their sulseqnent changes. The lionnni iiumerals refer to the Fields.
Field I lies betiveen stripes 1 and 2, Field II between stripes 2 and 3.

—

Stripe 1

passes through the Far, along the flanh and upon the Thigh. Stripe 2 passes
through the Fye, above the Hip and upon the Tail. Stripe 3 encloses the mid-field
when there is no fourth pair cf stripes.
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across Guanajuato to Puebla, and in Southern Mexico, below the
plateau, we find an abundance of vai'ious kinds.

Text-fig. 67.
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There is a great gap in the map without any Cnemidojihorus,

Proc. Zool. Soc—1906, Vol. I. ^"o. XX. 20
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roughly speaking within a triangle from Tanipico and Yera Cruz
to Zacatecas. Most of the latter State lies too iiigh ; and this
altitude would be a sufficient factor for stopping the eastward
extension of C. communis and its allies. No Gnemidophori have
ever been recorded from Jakpa, although that district has been
the hunting-ground of many good collectors ; none are known
from Orizaba district, and the Comision cientifica (c/. Cope's List,
Proc. Am. Phil. Soc. 1885, p. 372) returned none from the State
of Hidalgo. The northern half of the State of Vera Cruz is

covered mostly with rain-forest. The reputed absence in the
triangle is easiest accounted for by the assumption that C. gidaris
coming from the Korth, and C. deppei with G. guUatus from the
South, have not yet met, perhaps cannot meet on account of
unsuitable bionomic conditions.

Text-fio-. 70.

12 3 3 12 3 3
2 3 3

Evolution of Pattern of C. tessellatus A-D and of C. ruhidus E.

How, then, have we to imagine that the sjoreading of Gnemido-
pliorus in Mexico has taken place ? Of course we leave aside the
idea of a multiple origin. The usual explanation of zoogeographers
would be as follows :—Some indifferent species spreading from the
South through the Pacific half of the country northwards, and
thence into the United States, has on its way given rise to the
various forms of lizards. This not unreasonable assumption, if

-applied to the species as we actually find them distributed, would
imply that they have changed, say, from A into B into . . . E, each
with side-branches or sub-species, but that on their arrival in the
North in the form E they have been turned again into something
like A. Deppei and sexlineatas are near allies, but such a
reversion or return to pristine conditions is most unlikely. It

would, moreover, mean that E, while assuming ^4 -like characters,

must also be rather like B. Biit in reality this is not the case.

On the contrary, A (sexlineatus) turns into E [gidaris) ; this in

turn into I) and G {commimiis occidentcdis) ; G into B {G. eopei),

the var. austrcdis of which we have some occasional difficulty in

20*



294 DR. H. GADOW ON EVOLUTIOX [Mar. 20f

separating from C. imimitahilis and guttatus, which are very

difterent from C. sexlineatus. C, in another direction, turns in

Michoacan and the Balsas basin into C. mexicavus, which reaches
•

its terminal development in Oaxaca. Lastly, C. hocourti i-epresents

a third oftshoot from C. comimmis (of. p. 287 and pp. 356-358).

We have thei'efore to search for another explanation. We postu-

late the existence of an indifierent stock, soniewhat like a, combina-

tion of G. cle^ypei and C. sexlineatus, with a i-ange from South to North
over those pai-ts of the country which at that unknown period did

not yet exhibit the pi-esent variety of ph^'sical, bionomic features.

Certainly the Western Sierra was there in bulk, but not as it is

now\ Then came the physical changes : subsidence of much of

the Pacific land ; the development of desert features in the North-

west and North ; the transformation of the central lake into a

silted-up plain, the central tableland ; the spreading of foi'ests

over the Sierra after the volcanic eruptions had subsided,—in short,

the assumption of the more recent features of Mexico.

Hand in hand with these changes went the making of the

species, in loco ; and as they spi'ead further upon new ground,

they changed further, giving rise to still newei" varieties, races,

sul)species, and species, a seemingly endless kaleidoscopic process.

This is not a new process ; it was always going on, but we see

only the present results, and of the many extinct forms we know
naught.

Broadly si3eaking, there are now three or four main groups.

One centres round C. tessellatus, essentially in the North-west and
North ; a second comprises the gnlaris-group of the Centre and
West ; thirdly, the essentially Southern, tropical deppei-immvtabilis

group ; lastly, C. sexlineatus, the least specialised, in the United
States. Each of the four geographical regions or main habitats

of these gi-oups has its own chai-acteristic features ; they are types

of bionomic conditions.

The greatest number of well-distinguished forms occurs in the

Lower Californian district. At least 6 (or 7 with 0. sexlineatus

in California) ; 4 of them are insular

The existence of 3 species on the little Cedros Island is only

partly an illustration of the effect of isolation

—

C. lahialis on Cedros

Island, C rubidus only on S. Margarita Island ; maximus,
tessellatus, martyr is, and hyjierythrvs occur on islands but also

on the neighbouring mainlands, which consequently prove to be

veritable refuge-islands, remnants of a formerly larger land-

complex. Chaiacteristic of, even peculiar to, this land are

C. lahialis and C. hyperythrus, whilst the other species are of

tessellatus descent.

Another centre of great vaiiety is Oaxaca, with likewise 6-7

forms which are I'eferable to the deppei and the gularis-communis-

mexicanus group. This great diveisity is in concord with the very

varied physical features of that State. It is there that the Tierra

caliente embraces with an eastern and a western arm the most
southern portion of the ^J^ateau, a wedge which is continvied
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towards the Isthmus through its junctiou with the Sierra Madre
del Sur. The Atlantic and Pacific types of hot climate are juxta-

posed. The Southern species meet others of the mexicanus stock
which have come from the North, at least from the plateau, and
they meet others of the communis-atoc^^ which have come from
the West. Or may be, if we prefer it, the Southern deppei-yroup
has by its northward extension crossed the Southern members of

the communis -stock., which extend from Colima along the coast

across the Isthmus through Yucatan to Cozumel ! Indeed, we can
understand why the Oaxaca-Isthmus district should be so rich in

forms. It is a highway, the meeting-ground of the South and
North exchange, and at the same time so diverse in bionomic
conditions, any but deserts or semideserts being there represented
within a small compass.

The State of Oaxaca is the meeting centre of North and South,
East and West conditions—a combination wh\ch occurs nowhere
else in Mexico. In comparison, the rest of this large country, in

spite of wonderful variety, shows far more fundamental uniformity,

each of its main divisions in its way, and,, as the map will show,

with rarely as many as 4, more often only 3 or 2, and even only

1 kind of C'neraklojyhorus.

These facts are eloquent testimony that the diversity of hionomic

conditions is responsible for the various kinds of these lizards.

Never mind, for the present, whether this must mean either that

natural selection has weeded out those variations which do not fit

in, or that the bionomic conditions have actually caused these

variations. Fortunately our Cnonidophori seem to testify that

both views can go hand in hand.

The change of the pattei-n of a typical G. mexicanus from stripes

to tiger-bars during its growth from youth to age shows that this

change takes place side by side with natural selection, not beyond
its control. Otherwise it would mean, as I have pointed out

elsewhere, that all those are weeded out which in their youth do

not happen to be striped, and those of the second year which do

not happen to become spotted, and those of old age which do not

manage to assume the cross- bai-red pattern ! There are no young
Cj. mexicanus which are not striped, but no old specimens with

stripes.

In C. depptei the greatest number of stripes occurs in old speci-

mens, and this fact is not due to the others having been weeded out,

since many-striped young are not relatively but positively rare.

If this many-striped pattern is best for this species, it is hard on

the young to have to wait for it during the time that they are

most in need of protection. The changes are constitutional and

also caused directly by the external bionomic preA^ailing conditions,

and some of the "protective" results are quite incidental ; for

instance, the fact that many a vividly striped G. deppei appears

quite stripeless, monochrome dull, when seen from in front instead

of sideways or from behind. This striking feature is the residt of
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the still somewhat inibi-icating shape of the granules of the skin.

If it were harmful it would be disallowed, if useful it might be

encouraged ; but if it be neither^ it would still continue until it

disa]:»pears by itself, when the granules have become too uniform

for this accidental by-play.

Almost every one of the taxonomic characters investigated in

this paper has an amplitude of variation within some of the

species which equals that of the whole genus. From this fact

we can draw several conclusions. Either these variations are un-

important to the welfare of that particular species, or this is still

in an unsettled condition, i. e. it is making new species. If the

exceptional or extreme variations were luirmful, we shoidd expect

them to have been eiadicated long ago ; even the tendency of

v^arying in that particular direction, unless this kind of variation

is of compaiatively recent date.

Again, since they occur in individuals of the same locality, they

have obviously not been swamped by panmixis. All these

CnemidojihoH form practically isolated clans, since they do not

travel. We might say that the inhabitants of a plain have more
chances of mixing, and that therefore they are more monotonous
in theii' featui-es, have in fact ai-rived at the general average.

Clans on the other hand confined in a valley, or on a mountain,

or in intricate terrain, are isolated, and they should thei-efoi'e lie

still more subject to panmixis. But instead of their having settled

down to fixed monotony, we find just the reverse : the variations

of their characteis ai'e at their liveliest. How are these facts to be

reconciled ? Only, I venture to submit, by the assumption that

these variations are the direct result of, caused by, the direct

influence of the surroundings, regardless of natural selection,

which can, and wdll, step in only when certain valuations turn out

to be harmful in that particular locality.

It may mean an improvement to have 21 instead of 20 femoral

pores, instead of increasing the work of each pore by 5 per cent.
;

but if that 21 -pored lizard should mate with an old-fashioned 18-

pored female, the ofisj^ring may probably show some gain in

comparison with the mothei-. Whatever may be the use of these

poies, their activity certainly depends upon the I'equirements of

the whole organism of the lizard, which in turn is influenced ])y

the conditions under which it happens to live. If that place

favours, in the most roundabout way, the activity of these jjores,

they will react hj inci'ease, eithei- in size or in numbers, perhaps
actually thus increasing during the life of one individual.

Not all individuals respond alike easily. Some lag liehind, and
may be they come thereby to grief, although this is not very
likely. Take the present case. What puts an end to the
refractory lizard ai-e the snakes, the ground-cuckoo, the Croto-

phaga, and similar enemies, whose attacks rejn'esent accidents

absolutely regardless of the difference between 20 and 21 pores;
but this same difl^erence is equally irrelevant in aflecting the
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creature's organism itself, since the 20 glands can easily do the
extra work between them*.
The same reasoning applies to the protection of the forearm.

The nature of the ground over which these lizards have to run,
conceivably may directly influence, stimulate, these gaiters com-
posed of long rows of broad scutes. I leave it open, not always
to rouse the anti-Lamarckian ire, whether the scutellation is

due to natural selection ; but I w^ant to know why these same
scutes are lost again by those delegates of a gaitered kind which
have straddled into forests or upon sandy ground. Or, another
point of view. The "granulated specimens" of G. mexicanus from
Ouernavaca and Cuautla [cf. p. 367), or those of G. communis
occidentalis from Patzcuaro, should be at such an obvious dis-

advantage to their gaitered brethren that these tendencies ought
to have been eradicated long ago.

"Would anyone be bold enough to stijDulate a physiological

difference between the possession of 3 oi- 4 supraoculars ? Fine,

instead of coarse, granulation prevails in the skin of the depiiei-

group ; their whole organism is imbued with this acquired

character, and this tendency is likely to spread, to assert itself in

all those parts where scales and scutes are not j)Ositively required

.

In most species with normally 4 supraoculars these are bordered

behind by one or more rows of granules ; in some specimens the

last supraocular is split, or much reduced (e. g. text-fig. 71 A,

p. 303), and there are more granules, and granules fill its whole
space in the cZep^ei-group, except in those old-fashioned individuals,

about 10 per cent, with I'ather. local predilection, which still retain

the original number. That is all, neither more nor less

!

Every normal organism, and its constituent organs jointly or

separately, tends towards greater perfection f. It is under the

influence of the law of perfection. This must be so unless the

whole idea of onward evolution is a dream, and it is a necessary

outcome of the principle of the inheiitance of acquired characters.

* Here we are treading on uncertain ground. However, I have found many
dozens of cases in whicli one or two of the distal pores of the whole series are

imperfect, or verj' small, obviously not functional; and frequently on the other leg

the corresponding pores are altogether missing. These may be cases of retrogression,

of decreasing pores ; but my argument is of course valid for de- and increase. Onlj',

somehow, one prefers to consider the largest numbers as representing the ultimate,

newest condition.

t I am well aware that I am treading here on dangerous ground and liable to be

misunderstood. The process involved may be mysterious, but it is not mystical.
" Perfection " and " law " are used for want of less equivocal turns ; thej- are

figures of speech, not concrete and absolute, but abstract and relative ideas. Few,
if any, creatures are perfect in the sense that they cannot be improved. Ornitlio-

rhynchus may represent the acme of vertebrate perfection in the Murraj^ River, but

as a mammal it is lamentably imperfect. There is a "law of chances" ; it is not a

law made by the will of somebody, but a convenient expression for the average

summary of facts as they result from the " nature of things." A squad of raw
recruits may all make bulls' eyes, but they won't !

There is onward evolution and also degeneration or devolution or regressive meta-

morphosis, likewise after all progressive. To exclude the latter, I used the expression
" normal organism " for the sake of shortness. Those who scent teleology in
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Animals and plants have, since the beginning of life, acquired and
inherited and retained whatever was better, and they have got

rid of imperfections, so that this whole process itself has become
an acquii'ed and inherited character. Thus alone can it be

explained that an organism can and will, under new circumstances,

or under new and sudden stress, react in a manner surpi-isingly

quick and straight to the point.

The Gnemido2Jhori are so plastic that they still respond to

eveiy new condition, and in so vai'ied a country as Mexico they

are liable to meet with new conditions whenever they spread (not

migi'ate!) into regions new to them. These need not be localities

wdiere no Cnemidophorus has been before. The whole process is

now very complex. For instance, a clan of typical C communis
occidentalis may spread into locality A, Avhich is already inhabited

by C. immutabilis. Moi-e likely than not, it will there assume
some of those characters which the prevailing conditions produce
or require, and the result will be a suj)erficial resemblance to

C. immutabilis. Into this same locality spreads a clan of typical

C. mexicamos, which also assume some of the characters which
the aboriginal C. immutabilis possesses ; but the result in these
" immigrants " will not be the same, because C.inexicanus and
C. comiminis ai-e not the same.
A gTeat reseml)lance between the three kinds of lizards will

result in obedience to the genius loci. One of these may yield in

the matter of pores and arm-granules and in the pattern of colour,

but retaining its collar ; the other set may concede nearly every-

thing, but may stick obstinately to some other feature by which
alone it proclaims its descent. Not because that point is necessary

to its welfare, but because inheritance happens to be too strong,

at least for the present.

The whole body, i. e. the sum total of all its characters, of

which we can follow only a few, is considerably influenced by new
environmental, bionomic conditions. All the characters, being
therefore in an unstable condition, or shaken up, " vary " sepa-

I'ately ; some, however, with an obvious amount of correlation :

with the result that many combinations are formed—some of them
good, others Imd or indifierent, and thus, seemingly by accident,

orthogenesis, tendency towards perfection, &c., may be referred to Hajckel's
discussion of these and similar subjects in his 'Geiierelle Morphologie der
Organismen,' Chap. xix. (Berlin, 1866); reprinted as Chap. ix. pp. 311-319 in
' Principien dev generellen Mor])hologie der Organismen ' (;Berlin, 1906). There, p. 312,
he uses the excellent term Teleosis for H. G. Bvonn's " Gesetz der progressiven
Entwickelung." On p. 317, Ntegeli's " Vervollkommnungs-theorie," practically
including Elmer's Orthogenesis, is discussed. Hneckel finds fault with Nsegeli's ex-
pression that "all organisms have the tendenct/ to become more complicated or perfect

"

as leading to teleology and dualism, but Ha-ckel's substitution of a "general mecha-
nical law of Nature " does not mend matters.
The main purpose of an organism is to live ! Of course that, again, is not a

"purpose," but it is its business, Geschaeft, that what it is busv with, " das was er
schafft"!

'
./ .
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new varieties, races, &c. are formed, or at least initiated.

"Whether they can hold their own, can become common, or

predominant, depends upon the test of life and time. In any
case, when we speak of them as new varieties or races &c., we
thereby but register the fact that the charactei-s of these lizards

in certain localities average difierently from what we are pleased

to consider the normal, more luiiversal stock.

On the other hand, where environmental conditions are stable,

or when the new homes imply no bionomic change, there should

be no reason for shaking up the organism ; it should a,rrive at a

settled condition, and the only changes, if any, should be very

gradual and orthogenetic, following the law of improvement.

It follows from these considerations, that the evolution of new
species should be most active, most obvious in varied, not in

monotonous districts. It also follows that change of environmental

conditions need not imply migTation, or spreading, but change of

conditions in loco.

It is a kaleidoscopic process—a stirring up, and there are new
combinations, some of transient existence, others are obvious

failin^es, others ai'e lucky hits which should be the most successful

according to all canons. They seem to fall into the category of

" mutations," but to a rather mild extent, since the game is played

fairly with all the pieces or characters upon the board, none more
and none less. The game has been played incessantly and in

many places by these lizards, hence the possibility of the occurrence

of the same combinations at different times and places ; and such

coincidences become probabilities when the performers are of a

kindred stock and play under similar conditions those subtle rules

and influences and ti^aditions which Nature is able to " corriger

la fortune."

The distressingly laborious examination of half a thousand

specimens of Cnemidophorus has not been in vain, since it has

revealed not a few instances which are favourable to the inter-

pretations and to the general conclusions given in this paper.

None amounts to proof, but even an occasional glimpse may lead

to a path into and eventually out of a tangle which hides quagmires

and precipices with its luxuriant and often thorny growths, but

which above all attracts us by its glorious and mysterious beauty.

Definition of the genus Cnemidophorus Wagier, pt. ; Boulenger,

Cat. Lizards, ii, 1885, p. 360.—Swift-running, strictly humivagous

Tejidae, with a long, nari-ow arrow-headed tongue, not retractile into

the base ; lateral teeth compressed, bi- or tricuspid ; head covered

with large regular shields ; anterior nasals in contact with each

other; dorsal scales granular ; ventrals large, forming regular rows;

with a double collar-fold ; with femoral pores ; tail round ; eyelids

and ear-opening well developed.
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A Key, or (jeneral definition of the main (jfoups of Mexican
and North-American Cnemidophoi'i.

4 supraoculars. Collar compo.seii of large scales.

Postei'ioi- surface of foi'earin covered with
granules. U.S.A. into Northern Mexico.

C. sexlineatns*, p. 302.

4 supraoculars. Oollai' composed of large scales.

Foi-e;irm normally with scutes, or enlarged

polygones Central or gularis-yron}), p. 327.

4 supi'aocixlars. Collar composed of small scales,

especially the rows which form the posterior

edge. Foi-eai-ni posteriorly covered with
granules North-Western or tessellatus-yroup'f, p. 367.

3 supraoculars. Collar composed of large scales.

Foreai'm granular Southern or dejij^ei-grouj'), p. 308.

For comparison I give a few data of th.e South-Americanforms
of Gnemidophoras. The fii'st 5, C ocellifer to C. longicauda, are

closely allied to each other, and are all from Southern South
America, i. e. extratropical. They are distinguished by the very
small number of femoral pores ; the position of the nosti-il is in

the first nasal, ?". e. " anterior to the ;iasal suture," as in the
Mexicans (in the other South Americans the nostril lies between
the two nasal plates) ; when there are only 3 supraoculars, this is

due to reduction of the anterior scute, instead of the posterior as in

the Mexicans. In this respect, therefore, the mere number is no
indication of relationship with the f?e^;j9evgroup ; it is rather the
reverse.

We observe the same differences in the shape of the collar,

some of the tessellatus, others of the gidaris type : with or Avithout

granules at the edge, and, e. g. G. leachi, with intermediate
conditions. The humerus is covered either with many small

rows, or a few large i-ow^s, followed by smaller rows. But all the

South-American species agree with the tessellatus and dejypei groups
in the entirely granular covering of the posterior side of the
foi'earm ; there being not one specimen known with scutes or

even enlarged polygones.

Concerning the colour-pattern there seems to be the same
amplitude of variation from adult species with many sharj^ly

defined stripes to those in which the stiipes fade away, or are

dissolved into round spots, mostly also with field-spots, e. g. in

G. lemniscatvs ; lastly there are some which attain a monochrome
condition.

* Hereto possibly also C. hi/j^erythrns, distinguished by the fusion of the two
frontoparietals into one plate, p. 307.

t Hereto possibly C. Jahialis, distinguished by the nasal opening being in contact
with the second upper labial, p. 374.
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Cnemidophorus sexlineatus Linn.

(Text-figs. 71 A, B, C ; 62 B: 65 D ; 73 A, B.)

Materinl examined :—

4 from Raleigh, N. Carolina.

3 (1 each) fi'om Pensacola, Floi'ida ; Kansas ;
Duval

County, Texas.

2 fx'om Bloomington, Indiana.

3 from San Diego, California.

•i from Sauz, north of Chihuahua (Coll. Dr. Meek).

Definition.—4 supra oculais. Collar composed of several rows

of large scales (text-fig. 65 D)
;
posterior surface of forearm with

several rows of slightly enlarged granules (text-fig. 62 B). Under-

parts white ; 6 to 7 white or yellowish complete stripes on the

i)a.ck ; fields dark without spots (text-fig. 71 A, B, C). Size

distinctly small, up to 70 mm. ; an adult 5 from Sauz, with large

eggs, only 57 mm.
With very wide distribution in iS^orth America ; from Maryland

and Delawai'e to Illinois, Kansas, and Nebraska ; southwards to

Florida, through Texas to Laredo, thence to Chihuahua, Ai-izona,

and into Southern California.

Linne's types came from Chai-leston, S. Carolina ; Edit. xiii.

p. 364 :
" Corpus supra utrinque lineis 3 albis angustis et totidem

nigris alternis. Dorsum lineis 3 mediis inteijectum, canescens

quasi ex duabus lineis albidis. Ruga" duo sub collo."'

Supraoculars 4 ; the posterior is sepai'ated from the paiietals by
one or more rows of granules, unless it is almost in contact

with the parietals. Of the four Raleigh specimens only tlie

largest has 4/4 complete supraoculars ! In one of 68 mm. only

3/3 ; in the other of 68 mm. (text-fig. 71 A) the posterior is

absent on the left side, on the right it is reduced to a large

granule, and the anterior scute is broken up into several. The
58 mm. specimen has only 3/3, due to loss of the posterior scutes,

but the antei'ior pair is broken up into several.

Frenocvdar plate variable. In two Raleigh specimens present,

in one absent on both sides, in one present on the left side only.

Absent in all the four Sauz specimens.

Collar (text-fig. 65 D).—Accoi-ding to Cope, " scales of collar-

larger, in few rows, the largest forming the lower." In i-eality the

collar of C. sexlineatus is variable and closely approaches that of

the C. deppei-group. Instead of the posterior edge being formed

by a row of lai-ge scales, it is in many cases, at least in the centre,

composed of granules only ; or theie are numerous granules

interspersed between the scales of the edge. The large scales

themselves often deci'ease in size rapidly towards the sides. Cope's

figure is much more to the point than his desci-iption. The
strongest collar, with an edge of large scales and but few or no
granules, I find in the two San Diego specimens.

Humerus with 5 to 7 rows of scales, of which the first 2, 3, or

4 are considerably larger than the rest.
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Posterior surface of forearm (text-fig. 62 B) covered with granules,

but several rows of these, extending variably from elbow to wrist,

are slightly enlarged. According to Cope, specimens occur in
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Texas, New Mexico, and Arizona with the granules more enlarged

than in specimens from the Eastern States. Of four specimens

from Sauz I find only one with conspicuously enlarged rows of
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granules, another with very slight, almost imperceptible, and the

rest with intermediate enlargements. In the four Raleigh

specimens 2 or 3 rows of granules are slightly enlarged. In no

case are the enlarged rows directly continuous with the posterior

scales of the humerus. Anterior surface of forearm with 2, 2|, or

3 rows of plates.

Femoral scales according to Cope in 6 rows, less frequently

in 7. I find 6 rows in the Raleigh specimens, three of the rows

reaching the knee. Two of the Sauz specimens have only 5 rows,

oi which two are very large and alone reach the knee ;
another

specimen has 4 to 5 irregular rows, and another has only 4 rows,

of which the first is extremely broad.

Tibia with 2^^ to 3 rows of plates.

Femoral pores 14-19. Raleigh, 15/16, 17/17, 17/18, 18/18;

Sauz, 15/15, 15/16, 16/16, 18/17; Bloomington, Ind., 14/14 and

19; San Diego, 14/14 to 16.

Coloration.—Under parts uniformly white with a mother-of-

pearl gloss, or blue-green tinge on the flanks. Above : ashy to

black-brown fields without any pale spots ; with three pairs of

white to yellow complete stripes, in addition to a dull-coloured

central streak. The latter vai'ies considerably. It is either a

faint line in the centre of the brown and broad mid-field 3-3, or

it forms a well-mai-ked streak, so that there are seven stripes in

all ; or, lastly, it is difierentiated into a pair of pale brown lines

which are separated by a dark brown central streak, so that there

ai-e 8 stripes in all, as, for instance, in the Raleigh specimens.

Length.
Collar. Forearm. Pores.

(ram.)

Raleigh, N.C. 68 Weak. 3 rows of very 17
j
No field-spots.

(Cambridge Museum). slightly en-

larged granules.

!) » 68
68

Moderate. " 17
18

"

„ 70 Rather
strong.

-•' "
16/15 » "

Bloomington, 111 69 Weak, edge Enlarged gran- 19!
;
No field-spots whatever.

partly

granular.

ules and small

polygoues.
i

„ 58 " Somewhat en-

larged granules.

14/14! "

Pensacola, Fla. 43 ^j „ „ No field-spots. 7 stripes.

San Diego, Cal. (4) ... 56-64 Strong. 3 with slightly

enlarged
granules.

1 with small

polygenes.

14/14! None with field-spots.

to

6 and 7 stripes, 3/3 either

16/16 parallel, with a long
faint central streak ; or

enclosing an island as in

some C. deppei with

!
more numerous stripes.

The interesting question is whether C. gularis and 0. sexlineatus

merge into each other. According to Cope they do so in Texas,
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New Mexico, and Arizona. " If we refer specimens with fewer
than 18 pores and no spots between the stripes or on the sides to
the^ C. sexlineatm, we find that in certain specimens from the
region in question [e. g. specimens from the Pecos River, from
New Mexico, from Plateau Creek in Colorado, and from Fort
Cobb in California] the post-antebrachial scales are larger than
in the eastern specimens, though not so large as in the true
C. gularis,

" In another series the post-antebrachial scales are equally inter-
mediate in size and there are no spots, but the femoral pores are
enlarged in numbers

; for instance, specimens from Santa Fe in
New Mexico, Camp Whipple in Arizona, and from Chihuahua.
From these we pass easily to the true C. s. gularis, with large
post-antebrachials and spotted spaces."

This sounds rather conclusive, but when pvit to a more
scrupulous test there appear difficulties. For instance, we should
expect, from Cope's statement, that it should be the Chihuahua
district which is inhabited by truly intermediate links between
C. gularis and C. sexUneatus. But it so happens that the 4 Sauz
specimens have in all only 129 pores, i.e. average 16-1

; hereby,
and by their spotless colour-pattern, they are well on the side of

C. sexUneatus, while only one approaches C. gularis in the covering
of the forearm ; and by their small number of femoral i-ows and
in their small size these specimens stand quite alone. Moreover,
the most enlarged polygones of the forearm are associated with
only 15 pores.

Specimens from Bloomington and San Diego show that a
decidedly low number of pores can be associated with a more
polygonal forearm covering, and with a strong as well as a weak
collar. Better links are the 69 mm. specimen from Bloomington,
Illinois, and the 62 mm. specimen of 0. gularis from Duval
Count}^, Texas, and this specimen would be a perfect link if it had
18 instead of only 15 pores. If the enormous material in the
Smithsonian Institute were examined properly, it would no doubt
yield truly intermediate links. For the present, the best criterion

is the absence or presence of pale field-spots. Absence of such
spots is associated with a rather low number of femoral pores,

more granular forearm, and a weaker collar. Such small Cnemi-
dophori are C. sexUneatus, common in the United States and
extending to the plains of Northern Mexico, where they change,
or have changed, into C. gularis.

Next comes the in^iortant qihestion lohether it is ahvays jjossible

to distinguish C. sexlineatus /"ro^ii the less intensified sjyecimens of
C dejjpei—for instance, from such as have less than 8 stripes and
have no black under parts.

Such critical specimens must show the following- characters :

—

Small size, below 70 mm.
Forearm granular.

Supraoculars 4.

Femoral rows of scales not more than 6.
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Femoral pores less than 18.

Collar composed of large scales (see above).

No pale field-spots.

6 white stripes and a mid-field with 1 oi' 2 pale stripes.

Male with white under parts.

It will be found from examination of the tabular statistics of

C. deiypei, of. p. 315, that such C. deppei actually occur in the

lowlands of South Guerrero, notably between the coast and San
Luis Allende. Specimens from other countries are ruled out of

comparison eithe)- by their numerous stripes or femoral j^oi-es, &c.

There is in particular one of the specimens from Oocoyul (text-

fig. 73 C and text-fig. 65 E) which should be a fair test case. It

happens to be a young male of 63 mm., and the only obvious

difleiences from C. sexlineotus of Sauz (text-fig. 73 A, B) are the

sharply marked black of the collai-, and that the 4th supraocular

is represented by a tiny remnant only. Since it is in this district

of Guerrei'o that the 4th supraocular crops up not unfi-equently,

females, without the criterion of the l>lack undei- parts, may easily

appear undistinguishable from typical C. sexlineatus.

I consider this an example of extraoi'dinary convei-gence of two
perfectly "good species" which nowhere are known to commingle.

Specimens of one clan of the northern species, in the very north

of Mexico, and specimens of one clan of the tropical, southern

species in South Guerrero, have hit upon the same combination of

numerous characters so as to have become practically not dis-

tinguishable ! There is scarcely a greater diftei'ence in physical

features imaginable than between the wind-swept, droughty arid

plateau of Sauz and the hilly woody lowlands of tropical Gueri-ero.

It is inconceivable that members of the same species of Cnemi-
dophorus (lizards which so obviously react upon the physical

featui'es of their surroundings) should vary in exactly the same
direction in such absolutely different places. On the contrary, we
must conclude that the two clans are of different sjjecies ; in

other words, that these Sauz and Guerrero specimeiis are an
illustration of convergence.

At the same time, Avithout attempting to quibble, we may
consider it fairly proved that C. sexUneatus and C. deppei are very

closely related to each other, so intimately that they might be

considered as the two divergent races of one species, upon the

ground that, taken in a lump, they have now been shown to
" run into each other." Only, there are these grave diflicidties.

Fii'st, they do not live together but are hopelessly separated.

Secondly, G. sexlineatus forms the starting-point for species like

G. gularis with strongly enlarged forearm- scales and a stiong

collar, while the tendencies of C. deppei are the increasing number
of stripes, black pigmentation of the males' underparts, and loss of

the 4th supiaocular. Lastly, from some form like G. deppei have

been developed G. immutahilis and G. gutiaius, lizards wdiich have
radiated in a direction opposite to that of the " descendants " of

G. sexlineatus.
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The principle here involved is to a certain extent exj)ressed by
the homely saying, " what is one man's meat is another man's
poison." It may be exjjressed by the following equations:—If
X and y are two lizards in an indifferent state, or before they
have been subjected to very different modifying oecological con-
ditions, A standing for Plain, B for Forest, and R the result,

then xA=R and yB=R, i. e. xA can only be =yB if x and y are
different, i. e. reacting differently ; it being also inconceivable
that the same kind of creature, if modified at all by the absolutely
different factors A and B, should be modified into the same
combination of characters.

xA = yB.

x=y-j-, i.e. X = 2nd species as it would be if adapted for
^ Forest life, but modified by the Plain.

y= ^4^ i-e. ^ = 1st species as it would be if adapted for
B Plains, if it were not modified by Forest life.

Let us, for argument sake, assume that Plains favour the
development of scutes on the forearm, 4 supraoculars and few
pores; and that Forest life increases the number of pores, while
it disallows or destroys scutes. Then our equation would mean :

x= a, Forest species which has been changed into one foi- Plain
life ; i. e., it has developed arm-scutes, retains all the
supraoculars but requires few pores.

2/ = a Plain species which has been adapted to, or changed by,
Forest life ; i. e., scutes are reduced and pores are increased.

In other words, x and y, the original stocks of C. sexlineatus
and C. depjjei, must have been 'different.

On the other hand, to assume x= y would imply that A=B;
physical conditions which we started with as being oj)posite to
each othei-.

Onemidophorus hyperythrus Cope.

Cope, Proc. Am. Phil. Soc. 1869, p. 159, established the genus
Verticaria for those Cnemidophortts-like species which are dis-

tinguished by the fusion of the two frontoparietal jDlates into one.

Such species are C. heterolepis Tschudi, from the neighbourhood of

Lima, Peru, and C. hyperythi'us Cope, from Lower California, in

which I include, following Boulenger's advice, C. sericea van Den-
burgh and C. heldingi. Hedracantha Bocourt is, as Boulenger
has shown, not a Gnemidophorus but an Aineiva, and does not
occur in Mexico as stated erroneously by Bocourt and Coj)e, but
near the coast of Peru and Ecuador. The fact that the fusion of

the originally double frontoparietals occurs in two different

genera, and the unique scaling of C. heterolepis, appear sufficient

to disallow the fusion as a geneiic character. I am inclined to

look upon these few " Yerticarias " as remnants of a more Western,
Pacific fauna, and in my jmper Proc. R, S. 1905, I have given
reasons which indicate a former westward extension of Mexico
and Central America.

Proc. Zool. Soc—19C6, Yol. I. No. XXI. 21
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C. HYPERYTHRUS Cope=seHcert van T)enymrgh = beldiugi Cope.

4 supi'aoculars.

Collar composed of large scales, without granules ; the figure

in Cope's posthumous work does not agree with his description,

nor with the specimens in the British Museum.
Postei'ioi' surface of forearm with very slightly enlarged

granules.

Femiir with 6 irregular rows of scales.

Pores 16 to 17.

Length, a gravid specimen, 59 mm. ; another 60 mm.
Range from Diego County in California apparently through the

whole of Lower California to Cape San Lucas, including Cedros

Island, and the Island of )San Jose in the Gulf.

Coloration of under parts all white, Avith a slight blue tinge on

the abdomen in the male. Uppei- parts striped, without any

field-spots. In a female specimen (Brit. Mus.) the striation is the

same as that of a C. sexlineatus from »San Diego ; there are three

pairs of complete stripes with a faint central sti-ipe. In a male

specimen the third pair converges from the head backwards,

foi-miiig an unpaii-ed stripe from midback to tail ; a unique case

amongst Cnemidophorits with only 5 to 6 stripes, the third pair

universally enclosing a broad mid-field. In the triangular short

mid-field of this specimen is a veiy short whitish-grey faint mid-

stripe from the head to the neck ; fields uniformly dark grey to

black.

In most of its characters C. hyperythrus very closely approaches

C. sexlineatus, which also occurs in Diego County.

/^^ppi'z-Group.

JDefiuition.— Cnemidophorus with normally 3 supraoculars

(about 10 per cent, with 4); collar composed of enlarged scales in

several rows
;
posterior surface of forearm covei'ed with gi'anules.

This group is restricted in Mexico to the Atlantic and Pacific

Tierra caliente, and contains three well-definable forms.

Small, exceptionally up to 80 mm. in length, sharply marked with
7-11 pale stripes. Abdomen of adult male black. Collar and
rest of under parts of female white : C. dejypei (text-figs. 7 1 and
72).—From coast of Jalisco and Vera Cruz in the Tierra caliente

inland up to 2000 feet, southwards through Central America
(Nicaragua, Costa Rica) to Caracas in Venezuela. Concei'ning

Island of Cozumel, see p. 316.

Larger, vip to 138 mm. Collar of both sexes black, in contrast

with throat and chest. Abdomen whitish, chequered with blue :

C. guttatus.

A. Throat pale, whitish. Back with conspicuous white stripes

on very dai-k gi-ound, or the stripes are bi'oken up into



1906.] IN MEXICAN LIZARDS. 309

rows of numerous white spots : C. guttatus iimnutahilis
(text-fig. 74).—From Colima to the Isthmus of Tehuantepec,
from the coast of Oaxaea and Guerrero extending inland
up to an altitude of 2000 feet.

B. Throat during life dull brick-red. Ground-colour of back
dull olive-brown, with several obsolescent rows of yellow-
white spots : C. guttatus guttatus (text-fig. 75).—Atlantic
Tierra caliente from Vera Cruz to Tehuantepec, restricted

to the lowlands of less than 1000 feet elevation.

CjSTEMIDOphorus deppei Wiegmann.

(Text-figs. 71 D-G & 72 A-G.)

ISTumber of specimens examined, 152.

Size of adult $ , 60-71, average 63-65 mm.; of adult J , 66-83,
average 70-75; exceptional length of 79, 81, and 83 occurring
once each.

Supraocular shields.—The normal number is 3. Amongst the
113 specimens of my own collecting are 11 exceptions, i.e. nearly
10 per cent. : 4 with well-developed 4th shields on both sides,

4 with a tiny 4th scale on both sides, and 3 with a tiny 4th scale

on one side only. 6 of these exce]3tional specimens belong to the
20 which were collected between the Pacific coast and San Luis
Allende ; 3 others belong to the 21 specimens from Tierra
Colorada. All the rest are normal, amongst them all the 26
specimens from Rio Balsas and the 26 from Tequesixtlan.

Front of himieriijS protected by 3 longitudinal rows of enlarged
scales, or by 4 to 5, or 5 rows which are cori-espondingly smaller.

These scales extend backwards onto the elbow^, without their

foi-ming a separate nest ; but, becoming still smaller, almost
granular, they may extend onto the back of the forearm.

Posterior side offorearm{text-S.g. 72 D& F) covered with granules
which are arranged in longitudinal rows. In about 10 per cent,

these rows are composed of slightly enlarged granules, which
either form a little cluster or nest in the middle of the posterior

surface of the forearm, or they form the continuation of the
scaling from the humerus and extend more or less down the fore-

arm. In no case can these enlarged granules be called pol3^gones
;

frequently the diiference in size from the surrounding granules

is so small as to escape the naked eye.

Anterior side of thigh.—There are generally 3 parallel rows of

considerably enlarged scales, which rows extend down to the
knee. Counting from the outermost or largest of these rows
inwards, across the thigh, to the femoral pores, thei^e are in all

about 5 or 6 rows, rarely more or less. They are, however, not
always complete ; frequently a row is represented by a few scales

only, which are intercalated and thereby considerably upset the
regvilar lines, which then are not easv to count ; but a rule-of-

21*
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thumb procedure, applied to 86 specimens, gives the following-

result :

—

Number of femoral rows ... 4 to 5 '5 6 6-7 7 8 ,' Mean number
of rows.

Soutbern Oaxaca |r 3 10 1 2 1
j

fi-O

Coast of S. Luis 'I | 2 10 8 1 5-4

Tierra Colorada -Z I
... 1 17 2 2 ... 6-0

c

Kio Balsas ^L H 1 14 •• >

6-5

2 14 46 5 18 1 specimens.

This tabulation is naturally very imperfect, not to say crude,

but the results will not be altei'ed when we throw the intermediate

or douVjtful cases of 6 to 7 rows either into the column with 6 or

into that with 7 complete rows. There were, for instance, amongst

the Oaxaca specimens four with 5 or 6 rows, but amongst those

of Guerrero only two such doubtful cases. The fact remains, that,

if we take Tierra Colorada as normal, those further south tend to

possess fewer femoi'al scales, whilst those fui'ther iioi-th, at Rio
Balsas, have decidedly more scales. This does not seem to be the

result of mere chance, because, as we shall see, the Balsas speci-

mens are I'emarkable for other features, although they are not

peculiar to them. Amongst the specimens from the State of

Oaxaca. no difierence whatever can be discerned with reference to

their habitat nearer to or further away from the coast.

At any rate the amplitude is considerable, the extiemes being-

two specimens with an imperfect 5th row, and one with 8 rows

;

the latter specimen, from Tequesixtlan, is in eveiy other respect

a typical C. de2)pei.

Inner side of tibia pi"otected by 2, 2^, or 3 complete rows of

enlarged scutes.

Preanal region.—As a rule there are 3 lai-ge scales which foi'm

a triangle, with two at the base and a third of equal size on the

top, bvit sometimes a fourth scale forms the apex ; or the tv.o

basal scales are small, whilst the third is correspondingly enlarged.

In the majority the whole cluster is separated from the ventrals

by a very short isthmus, sometimes so short that the clustei- and
the ventrals almost touch each other. The isthmus itself is mostly
covered with very small scales, and when these are larger the}'

are fewer in numbers. The whole character is worthless.

Femoral pores.—The number of pores frequently differs on the

right and left side by one, rarely by two, in the same individual.

There is no preference for one side. The smaller number in these

cases of asymmetiy is always due to one or moi-e pores i-emaining

undeveloped at the proximal, or more frequently at the distal end
of the series. For comparison, the higher number should there-

fore alwaj'S be taken. The amplitude of individual vai'iation is

considerable, when Ave recollect that these pores cori-espond in

numbers with transverse rows of scales. But unfortunately the
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greater number of pores does not ahva,ys correspond with a greater
proportionate length of the thigh, since in many cases of small
numbers the pores stop short a considerable distance above the
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knee, leaving a gap instead of going right down to the knee.-

However, other things being equal, the greater number of pores

corresponds with a greater length of thigh.
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The amplitude of variation I have found, in 100 specimens, to

extend from 14 to 22, but the solitary case- of 14 was quite ex-

ceptional, it being associated with 16 on the other leg; and 22

likewise occurred once only, being coupled with 21 on the other

side. 15/15 occurred twice, 15/16 twice, 16/16 four times, 21/21

only two or three times. The usual numbei's are 17 and 18.

The specimens fi-om Tierra Coloi-ada possess the highest number,
average mean 18"8

; those of the Pacific side of Guerrero have

the smallest number, average 16*2, and this smallest number
coincides with the lowest number of femoral scales. The Balsas

specimens take up a middle position, with 17'5 as their mean.
The apyjended table refers only to such localities in which

sufficient material was collected. It also shows that the right

and left sides are practically equal.

Total number of Pores.

Tequesixtlan. | Eidit 333
18 specimens. )

Tievra Colorada | .04.

23 specimens, j "

Rio Balsas. \ ..^^

25 specimens. ) "

Coast to S. Luis. ) „„,

19 specimens. ) "

Left 337 Mean 18-6 Pores.

„ 429 „ 18-8 „

» 437 „ 17-0 „

„ 311 16-2 „

1533 1514 17 or 18

Length of Mud Urnh.—The claw of the fourth toe usually

reaches the ear, but sometimes it falls a little short of it.

Throat (text-fig. 65 C, E).—Some of the granidar scales covering

the upper half of the throat are, as a rule, slightly larger in the

centre than nearer the sides ; occasionally they ai-e large enough
to form an ill-defined little cluster, which, however, is rarely so

conspicuous as it is in many specimens of C. immutab'dis (text-

fig. 65 A).

The Collar (text-fig. 65 C, E) varies much in composition. In
the majority, one or more rows of the lai-ge scales extend right

across, while in C. immutahilis the large scales are mostly con-

fined to the middle third, becoming considerably smaller towards
the sides. The presence or absence of tiny granules on the

posterior border of the collar is no criterion whatever in any
species of Cnemidojyhorus. They are either absent, or here and
tliei'e one is intercalated between the scales, or they form a single,

or even several complete rows of granules. Lastly, it is to be
noted that this character is often due solely to the shrinking of

the soft granular fold in spirit-sy^ecimens.

Coloration (text-fig. 66; text-figs. 71 k. 72).—The variations in

colour and pattern extend fai- lieyond the limits which I was able

to describe in my first paper. The range of white or pale longi-

tudinal stripes extends from 6 to 11 ; and the whole of the
under parts, from the jaws to the anal i-egion, varies in adidt
from uniformly silver-white to deep black. It is important to
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note that some of these variations seem to coincide with geogra-
phical districts.

Rio Balsas: 34 specimens (text-fig. 71 E, F).—The general im-
pression made by these specimens is that they ai'e rather effacing

than increasing or emphasising their stripes on the mid-region of

the back. Only sti'ipes 1 and 2 are always white, while the third

pair is often thin and dnll. The chief variations occur in this

mid-field, which is enclosed between stripes 3-3, In the 9-striped

specimens stripes 4+ 5 + 4 always form a dnll field or complex.
The chief variations are as follows :

—

(1) The space between stripes 3-3 is lined with a dull brown
band on either side, enclosing a central, rather broad and green
mid-stripe, which is sometimes so broad it can scarcely count as a
stripe, looking rather like the pale mid-field of a 6-striped lizard.

Such 6- or 7-striped specimens are represented by 1 very young,
2 adult females, 1 immature S , and 4 large adult males.

(2) This 4tli or central stripe is dull or dusky, and lined on
either side by a thin whitish line, the beginnings, or remnants,
of stvij)es 4-4, and there is in most cases a central, very weak and
pale 5th streak which extends from the occiput over the neck,

rarely to between the shoulders. Such 8-striped specimens are

represented by 2 very young examples and by 11 adult females,

in only three of which the stripes 4-4 are at all well defined.

In one 7-striped male, 69 mm. length, the central green stripe

shows a faint indication of being divided in the centre by a thin

dark line ; a transitional stage from the 7- to 8-striped condition.

(3) As before, but the stripes 4-4 are better marked, and the

5th, impaired streak extends from the head to the middle of the

back, rarely to the rump. Such more or less completely 9-striped

specimens are 6 adult females and 6 adult males.

Field I. is always conspicuously black or black-brown in the

females, and the lateral band or field below it is dull and incon-

spicuous.

In the males, field I. is mostly dull ashy brown, while the lateral

field inclines to brick-red, often with strikingly pretty efl:ect.

But there are no white spots in any of the fields nor in the lateral

field.

All the under parts of the females are white, more or less

mother-of-pearl, with an occasional tinge of gi'een or bluish

towards the flanks. The under surface of the tail is white,

bordered with dusky or bluish colour.

In the males the under jaw, whole throat, collar, chest, and
abdomen are uniform bluish black, and this extends over the

preanal region, and over the under surface of the fore and hind

limbs. The tail is white, bluish towards the sides.

In both sexes stripe 1 extends upon the front of the thigh,

reappears on the whole of the posterior side as an unbroken white

line, and is continued along the side of the tail.

Tiei-ra Golorada : 21 specimens (text-fig. 72 B), 1 from South
slope of Los Cajones, and 1 from Ayutla.—This is an essentially
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Q-striped assembly, iu which all the stripes aie conspicnovis and

well separated or emphasised by dark fields.

In 1 immature 9-sti'iped male the central or 5th stripe is long,

but represented by a dotted line only.

In 14 cJ and 2 $ the 9 stripes are complete.

In 1 d" i«^d 3 2 the central stripe is divided into two, indi-

cating 10 stripes.

In 1 (5* and 1 $ (the largest $ known) there are 10 stripes.

The females have the under parts white, and the dorsal stripes

are all very sharp and white on a mostly black ground. In the

males, the vmder parts are black, with the exception of the throat

which is whitish ; in only a few old males the black colour ex-

tends from the collar a little way up the throat, sometimes covering

its lower half.

The lateral iield nnd Held I. are uniformly brick-red to bright

red, b\at this colour, of strikingly beautiful effect in the live lizard,

is liable to fade in spirit. In only four males occur pale spots

in the first and in the lateral field, and some of these spots begin

to invade stripe I. The white spots are most pronounced in the

only male which is devoid of red bands; length 75 nnn., throat

mottled with black.

Pacific Coast to San Lais, Guerrero: 23 specimens.—With 7 to 10

stripes, which ai'e always sharply marked, and there is no faint

mid-field between stripes 3-3.

7 stripes occur 3 times, in 1 adult male and in 2 younger males,

one of them with an indication of division into 8 stripes.

8 stripes occur 6 times, in young and old of both sexes.

9 stripes, the central stiipe being rather faint, or short, occur

5 times, in young and old of both sexes.

9 strijoes, all distinct and complete, occur 7 times, in \'oung and
old of both sexes.

10 stripes occur twice, in young females.

The stripes are most prominent in the females, because of the

fields being black. Red or reddish field-bands in the males are

I'are. Only two specimens have botli lateral and first field red
;

in a thii'd only the lateral field is red, and in a fourth both fields

ai'e pale leddish bi'own. In the majority these fields are dull,

with faint lighter spots in the first field, and the posterior half of

stripe 1 is liable to break up into white beads.

The under parts of the males are l)lack, with the exception of

the throat, which is greenish white, very rarely with a slight

suffusion of black ; but the 3 males from Miahuichan have
entirely black throats like the Balsas specimens.

Perhaps the 23 specimens enumerated above, from the Coast
land of Guei-rei-o, had better not be dealt with summarily, since

they show some marked local peculiarities. Unfortunately I could

collect only limited ninnbers, 5 at Cocoyul, 3 at ]\Iiahuiclian, and
3 at San Luis Allende, and the remaining 1 2 are likewise not all

from one place only.

The following local variations seem to be worth noting :—
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Of the 5 Oocoyul specimens, one has 7 (text-fig. 71 D), all the

others 8 stripes (text-fig. 71 G) ; throat of males snfi'used with

blackish.

Text-fio-. 73.

Cnemidnpliorus sexlineatus and C. deppei.

A=C'. sexlineatus, Sauzj Chiliualiua; with 6 clear and a very faint central stripe.

4/4 supraoculars.

B= „ ,, „ „ with 7 complete white stripes. 4/4 supra-

oculars.

D= C'. deppei, Cocoyul 5 ; with 7 complete white stripes. 3/3 supraoculars.

The 3 Miahuichan specimens, all males, have 9 stripes ;
throat

and jaw blue-black ; flanks without any red.

The 3 San Luis specimens (text-fig. 72 C) have 9 and 10 sharp

stripes ; throat of male mottled ; lateral field reddish ;
in both

females the stripe 1 is reddish, and one of these females with 10

stripes has an additional white stripe which runs in an unbroken

line from ear to hip. These San Luis specimens are also re-

markable for the low number of femoral pores, namely 15 and 16;

and two of them possess remnants of the 4th, posterior, supra-

oculars.

Southern Ort-mca.—These 48 specimens (text-fig. 72 D-G) form

the bulk of those described in my previous paper. The cha-

racteristic features are :

—

(1) The range of white stripes from 8 to 11, the increase ap-

parently coinciding with age; the percentage of 10 or 11 stripes

amounting to 70 per cent, is much greater than in the 88 Guerrero

specimens, amongst which occur none with 1 1 , and only about

4-5 percent, of 10-striped specimens. On the other hand, Oaxaca
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specimens with only 8 white stripes and with a narrow uniformly
darker centre are very laie.

(2) The scarcity of black on the collar and throat of the males
;

only in 6 males was the collar black or inclining to l)lack, although
in one adult male from Tequesixtlan the whole thi'oat was V)lue

and partly suft'used w^ith black from the collar upwards.

(3) Tendency of stripe 1 and even of stripe 2 to break up into

beads, and the appearance, advancing with age, of wdiite spots in

field I. and in the lateral field, so that one or two additional lines

of beads may be developed in this lateral field.

This breaking up of the first stripe into beads occurs also in

some few specimens of Tierra Colorada, and in one of the 7-stripeil

specimens fiom tSan Luis.

Vera Cruz, near the seashore : 7 specimens collected by Dr. Meek.
1 with 8 stripes, 5 with 9 stripes ; and in a young specimen the

central, 5th stripe, is restricted to the nape and neck. Throat
and collar not black.

Las Penas, Jalisco, near the seashore : 4 specimens collected by
Dr. BuUer, Brit. Mus.

1 very young specimen of 33 mm. ; with 10 stripes, and with
an a<lditional faint line on the flanks.

1 2 of 45 mm. ; witli 10 stripes, and with an additional weak
line.

1 $ of 54 mm. ; with 9 stripes, and with a stronger line.

1 c? of 65 mm. ; with 9 stripes ; with two additional long lines

of white beads; moreovei- stripes 3 and 4 are dissolved into Ijeady

lines. Throat and collar black, abdomen blue.

Colima.—Cope's description of Cnemidophorus lineaiissimus,

Proc. Amer. Phil. Soc. 1877, p. 94. Black, with 10 or 11 pale

bands, sides and femora pale-spotted ; throat black. This and the

rest of his desci-iption refer obviously to 10- or 11 -striped male
specimens of C deppei, resembling some of those of Oaxaca and
Las Pehas in Jalisco. Cope gives " Guadalajara " as another
locality, a very doubtful statement. The plain of Guadalajara,

with its elevation of more than 5000 feet, is absolutely above the

range of C. deppei and C. immutabilis, which are essentially hot-

country species ; but it is possible that Cope's specimens came
from the barranca, through which flows the Rio Santiago, a few-

hours' ride from the town, and 2000 feet lower than the surround-
ing plateau.—Bocourt, Miss. Scient. Mex., described two specimens
from " Colima," with 9 stripes.

Cnemidophorus deppei, var. cozumela.

4 specimens from the island of Cozumel, East Coast of Yucatan.
British Museum.

Lengtli 64-71 mm. ; the largest specimen is gravid.

Collar like that of C. deppei.

Supraoculars : one with 3/3 ; two with 3 left, right posterior

very small ; one with 4/4, the posterioi' very small. In this respect

resembling some of the C. deppei of South Guei-rero.
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Posterior side of forearm covered with granules, which in three

specimens are slightly enlarged towards the elbow ; in one specimen
enlarged near the elbow into small polygones.

Femur with 6 rows of scales, of which three extend to the

knee.

Femoral pores 15, 16, 17, and 18.

JSfot only the firsts hut also the second, and even the third iq^per

labials are denticulated.

The under parts are pale, with a mother-of-pearl lustre ; but the

coloration of the upper parts is very peculiar. There is a very

broad mid-field which is uniformly brown ; between it and the

flanks are on either side 4 to 5 very narrow, continuous, but
trembling, white lines. One of the five stripes lies below, ventrally

from, the usual 1st stripe, which extends from the ear to and
vipon the thigh. Such an extra stripe is known in otherwise

10-striped C depj^ei of Tehuantepee, while an unusually broad

mid-field occurs in the 8-striped specimens of San Juan Evange-
lista.—Combination of an extra stiipe on the flanks with a very

broad mid-field I have found in one specimen of Tequesixtlan, but

in all these continental specimens the stripes are straight, well-

defined lines, not wavy or trembling.

Stcmmary concerning C. deppei.

When we reduce the results of the tedious examination of the

152 specimens to a few sentences, they become vague because of

the great amplitude of the variations. As typical averages may
be mentioned :

—

Supraoculars 3, exceptionally 4, bordered behind by only one

narrow strip of elongated granules.

Collar complete, the large rows of scales mostly reaching right

across
;
posterior boi'der with or without granules.

Throat very rarely with a central cluster of larger scales.

Front of humerus with 3, 4, or 5 larger rows.

Postei'ior side of foi'earm covered Avith granules.

Anterior aspect of thigh with 4^ to rarely 8 rows, mostly 6, the

three largest of which reach down to the knee.

Femoral pores 14-22 of rare occurrence, usually 17-18.

Coloration.—Adult males with blue-black chest and belly.

Under surface of tail blue and white. Upper surface always

striped : 7-1 1 stripes, of which the first, rarely also the second,

may dissolve into beads. White spots appear occasionally in the

lateral field and in field I.

The under parts of females are never black or blue, neither

collar nor belly.

As a rule, with very few exceptions, the first stripe extends

upon the thigh, and reappears on its posterior side as an unbroken

white streak.

Size.—Distinctly small, very rarely sui-passing 80 mm.
Each of the four main districts, in which I have personally
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collectefl a sufficient nnniber of specimens, has its characteiistic

type : local clans of this small lizard :

—

I. The Basin of the Rio Balsas.-^There are no C. deppel to the

north of it, even a few miles away from the rivei-, and towards

the south they are separated from theii' kindred liy tlie densely

wooded and elevated intricate mountains of the Siei-ra Madre del

Sur, which is inhabited only by C. mexicanus var. balsas.

The Balsas clan of C. deppei is noteworthy foi' the greater

number of femoral scales, the average numbei' of femoral poi-es,

the black-blue colour of the whole under surface of the males,

and the frequency of brick-ied lateral fields ; lastly, the poorly

developed stripes on the mid-back.

II. Tierra Colorada, to the south of the main ridge of the

Sieri'a Madre, in Guerrero.—Average number of femoral scales,

combined with the greatest number of pores ; conspicuously

9-strij3ed ; adult males with two red bands on each side ; throat

not black ; collar, chest, and belly black.

III. The Lowlands of Southern Guerrero.—Smallest nmnber
of femoral scales and pores ; 7-10 shai-p stripes, while i-eddish

bands are rare ; faint light spots in the first field are frequent

and the first stripe tends to l)reak up into bea-ds. Otherwise like

Clan II., with wliich these southern sj^ecimens are geographically

continuous. Note the difference in coloration of the three speci-

mens from near Mialiuichan, which lies on the southern outlying

slopes of the Sierra, at an elevation of 1500-1600 feet, agreeing

in this i-espect with Rincon at the foot of Los Cajones. The
single Cajones specimen is the most blue-throated of the v.'hole

Tierra Colorada clan, and the Mialiuichan specimens are jemark-
able chiefly for the pai-tial extent of blue and black upon the

throat.

IV. States of Oaxaca and Vera Ci'uz.—Avei'age, or gi'eat,

number of femoi-al scales, with greatest number of pores.

Preponderance of 10-11 stripes, with development of conspicuous

white spots on the flanks and breaking up of the first sti'ipe into

beads. Absence of red bands ; black on the throat is very
exceptional, rare even on the collar.

The structural characters vary too much for generalisation,

as shown by 26 specimens, all from Tequesixtlan. The remaining

34 specimens came from eight diftei-ent districts, and therefore

afl'ord no sufficient basis.

Now, it is quite conceivable that in two geogi-aphically separate

clans the following combinations might become univei'sal.

A. Supraoculars 3 ; femorals 7
;
pores 19; stripes 7 ; fields red

;

thi-oat and collar black.

B. Supraoculars 4 ; femorals 5
;
pores 16; stripes 9-10; fields

not red ; throat and collar white.

Either of such groups would be entitled to at least subspecific

rank. But there is not yet any clan known with such a com-
bination. As they stand, they must therefore be satisfied with
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the rank of local races. It so happens that, for instance, the
Balsas and the Southern Guerrero groups clifier rather much
from each other, but they do so only in the aggregate ; whilst not
a single individual combines all the extreme combinations of those
very extremes of variations which singly are quite fi'equent in the
same group. In other words, each individual still remains within
the pale, and it almost appears as if the excursion of one or more
characters well beyond the average of another species were care-

fully counterbalanced by the most typical behaviour of the rest

of the characters. Still, we have in these kaleidoscopic C. depjjei

a very fair example of the way in which they might settle into
different, definable races, varieties, or subspecies.

There remains the question, lohether 0. cleppei, as a species, can
always he distinguishedfrom other Gnemidophori, especially from
small-sized individuals of the striped G. immuiahilis *. Now, it

so happens that, although these two kinds overlap absolutely in
every one of their characters, I have not found one amongst more
than 200 individuals examined about which there could be any
doubt. At least, it so happened that the occurrence of exceptional
extremes was always counterbalanced by such a typical develop-
ment of the remaining features, that uncertainty was set aside.

This is of great importance. The two species, with much the
same distribution, and structurally so closely allied that they
overlap by all their characters taken separately, do not " run into

each other." We have to conclude that they ai-e no longer
nascent, but well established forms. It seems probable that they
have sprung from the same . not remote ancestor, and they now
are " specifically " distinct, so much indeed that they now have
not only practically the same distribution in Mexico, but that they
can live side by side. Then* difference in size is sufficient to

exclude interbreeding. It would be a joure assumption that an
exceptionally large male G. deppei might pair witli a small

G. immutahilis. But supposing that hybrids were possible, such
intermediate sj)ecimens have not yet been found.

I have caught one immature G. immutabilis, length 81 mm.,
near Rincon (text-fig. 71 E), at the southern foot of the Cajones,

which in most structural respects bears a striking resemblance to

a young male G. deppei, length 61 mm., from Rio Balsas, where
G. deppei alone occurs with G. mexicanus.

The Rincon specimen reveals itself as G. immutahilis by the
following characters :—(1) Collar lead-coloured, rest of under parts

pale ; in a male G. dejjjjeioi this size the whole chest and abdomen
would be deep blue-black. (2) The centre pair of the eight

stripes is broken up into series of short streaks. (3) Humerus
with at least 7 rows of large scales. On the other hand, the
Rincon specimen has only 7 femoral rows, like the Balsas specimen,
and three of these rows extend right down to the knee, an
essentially dejjjyei-like character. Both specimens have 3 complete

* For comparison with C. sexlineatus, see p. 306.
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vows of tibial plates, both have the posterior border of the collar

formed by complete rows of granular scales, and both have a long

preanal isthmus covered with many small scales. The Rincon

specimen has 17/20, the Balsas specimen 19/18 femoral pores.

Consequently both are exceptional, aberrant of their own kind

taking on the typical features of the other species. If it were not

for the jiattern and coloration, which in the Rincon specimen are

decisive, the decision would lie with the femoral plates, which in

their numbers agree with one, in their extension to the knee

with the other species !

CxEMiDOPHORUS GUTTATUS Wiegmann.

(Text-figs. 67, 74, & 75.)

Material examined 61 specimens, from the following localities :

—

1.5 Agua fria, western boi'der of State of Vera Cruz.

2 San Juan Evangelista, State of Vera Cruz.

4 La Antigua, near Vei-a Cruz.

1 " Vera Cruz."

22 typical C. giittatas, all from the Atlantic Tierra Caliente.

1 Salina Cruz.*

1 San Mateo del Mar.*
4 Tequesixtlan.*

4 San Geronimo*, Isthmus.

4 San Domingo de Guzman *, Isthmus.

4 Cocoyul.*

4 South of and at San Luis Allende.

1 Miahuichan.*

11 Ayutla.

2 Tierra Colorada.

3 South slope of Cajones.*

39 from the Pacific Tierra Caliente. Those marked * are the

more typical C. imimdabilis.

Size, from nose to vent.—Any Guerrero specimen above 100 mm.
is a fairly large male ; near the Isthmus and in the Atlantic Hot-
lands both sexes reach a larger size, and one giant male from San
Domingo measures 138 mm. The smallest are those of the

• inland districts of Guerrero, from Los Cajones to Ayutla and San
Luis Allende.

Supraoculars, normally 3, the space behind filled with numerous
granules. About 1 2 to 1 4 per cent, are exceptional : three specimens

oiit of the four from Tequesixtlan, one with 4/3, another with 4/4,

and the thii-d with 5/5, due to an extra rather lai-ge scute in front

and Jjjehind the normal plates. Similar irregularities occur in

the typical C. guitatus, foi- instance fi-om Agua fria, with 3/4
or 4/3.

Collar (text-fig. 65 A) as in G. depjjei, but the enlarged scales
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of the transverse rows often decrease move rapidly towards the

sides, especially in C. guttatus. One or two rows of granules at

the posterior border of the collar are perhaps more frequent in

C. guttatus and C. immutabilis than in C. de'p'pe.i.

Throat (text-fig. 65 A).—In perhaps the majority of G. immu-
tabilis the scales on the centre of the throat are somewhat enlarged

so as to form a conspicuous cluster, but there are many in which

such a cluster is ill-defined, or absent, regardless of age, sex,

and locality.

Front of humerus protected by scales which vary much in size

and in numbers. The size decreases from the anterior or outer

margin backwards. Sometimes there are only 3 rows of distinctly

enlarged scales, followed by much smaller scales which are con-

tinued upon and slightly beyond the back of the elbow ; or there

are 4, 5, 6, or even 7 rows of larger scales, and in these latter

cases most of the scales ai-e of medium size. Sometimes there is

a break, filled by granules, between the anterior larger scales and

those on the posterior side above the elbow, which in such cases

form a little cluster or nest. Such a nest occurs in Atlantic and

in Western specimens. Otherwise the Atlantic specimens seem

to be remarkable for possessing only 3 enlarged rows.

Posterior side of forearm (text-fig. 62 A).—There are no post-

antebrachial plates. Almost imiversally, without exception in

the Atlantic specimens, the posterior surface from elbow to wrist

is covered evenly with small granules.

Anterior side offorearm.—Mostly with 2|, sometimes with 3,

longitudinal rows of transversely broadened plates, very variable

in detail.

Anterior side of femur.—The number of longitudinal rows of

scales and plates, between the granules of the dorsal surface and

the row of femoral pores, is considerable, about 10 to 12. One
row is alw^ays distinctly larger than the rest. Including this row,

and counting thence to the pores, across the thickest part of the

thigh, there are from 7 to 10 rows, mostly 8 or 9. Only in rare

cases are all these rows regular ; frequently one or more rows are

very incomplete, being i-epresented by a few irregularly intercalated

scales. The smallest number of rows, wavering about 7 (in one

case with even this number imperfect), I have found in the five

specimens from and near San Luis ; these specimens are in other

respects not at all aberrant, but rather typical C. immutabilis.

In an adult male from Agua fria are only 7 rows on the left, and

8 very incomplete rows on the right thigh ; in another specimen

8 complete right and 9 complete left rows.

Whilst in C. deppei usually the three biggest rows, I'arely only

two, reach down to the knee, in C. guttatus -\-itnmuiahilis even

the biggest row does but rarely extend to the bend of the knee.

Inner aspect of tibia protected mostly by 3, often by 2|,

exceptionally only by 2 rows of large plates.

The ijreanal cluster of plates and scales is separated fi'om the

ventrals by a rather long and narrow isthmus which is covered
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with tiny scales, and as a rule these ai-e sharply marked ofi' against

the much larger ventrals.

Femoral -pores.—The commonest numbers are 20 and 21, the

usual range extending from 19 to 23. Quite exceptional was the

occurrence of 17/20 in a tall specimen from Ayutla, and another

from the foot of Los Cajones. 18 did not occur. 23 pores,

mostly on one side only, were observed 4 times.

Length of hind limb.—The claw of the fourth toe usually

reaches the ear, but in one specimen from Ayutla it only reaches

the arm, whilst in another from exactly the same locality the

limb is so long that the claw extends to the eye.

Coloration of iinder parts.—The collar is normally black in both

sexes. Even in the young of only 50 or 56 mm. in length, it

begins to become dusky or speckled on the sides. Sometimes,

however, even in advilt males during the breeding-season, the

collar is not black but leaden, in laie cases almost dull whitish.

In other cases the black spreads sometimes onto the neighboui'ing

parts of the throat ; in a specimen from Los Cajones the whole

throat is blue-black, and in all the four specimens from San
Domingo, Isthmus, the throat is black. In the majority of cases

the throat is whitish or pale lead-colour. Lastly, in the adult males,

and even in some females of the specimens which I observed and
caught at Agua fria, the throat was light bi'ick-i'ed, but this red

fades away completely in spirit-specimens.

Chest and belly are whitish or greenish yellow ; in the males
more or less sufiused with dark blue, chequered towards the sides

and on the ventral surface of the thighs. But this blue, i-arely

verging towards black, is only suffused and is restricted to the

deeper, cutaneous strata of the scales. The under surface of the

tail is white, bordered or chequered with blue on the sides.

The colour-pattern of the hack (text-figs. 74, 75, and 81 E)
consists of an almost black to dark olive-grey to ashy-brown
ground, broken by 6 to 9 longitudinal rows of white, slightly

greenish or yellowish colour. These rows are either entii-e stiipes,

or one or all of them may be broken up into coherent beads, or

into separate spots. This breaking up of the stripes into spots

proceeds upon a definite plan.

First, the bi-eaking-up increases with the size or age of the

lizai'd, but this does not exclude the existence of old and large

specimens which retain their stripes throughout life.

Secondly, the breaking-up, or the frequency of beads or spots,

proceeds fi'Oin the central sti-ipe or paii- of stripes towards the

flanks. In this way then in the 7- or 9-striped specimens the

central stripe, number 4 or 5 respectively, is the fiist to bi'eak up.

In fact, there are none with 9 complete sti-ipes, and there aie but
few with 7 complete stripes. Specimens with 8 complete stripes

(the stripes 4-4 running parallel, or being joined into an unpaired
one on the neck) ai-e not uncommon, but more frequently they
are dissolved into many white and liright spots. Then follows

pair 3-3, then pair 2-2, which is often represented by a series of
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short streaks and beads. The last to break up is stripe 1 ; this
often shows a tendency to become effaced from the neck 'hack-
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This first stripe, instead of being continued upon the front side of

the thigh, as in C. deppei, is there represented only }\y a few
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white spots; it reappears beliind the thigh, to he continued
along the tail, either as a white line or as an irregular series of

spots.
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Thirdly, the stirpes have a tendency to bi^eak up first near
the root of the tail or rump, and this feature proceeds for-

wards.

Fourth. The spots themselves can become eflfaced ; this likewise

proceeds from the rump forwards. In some very old specimens
the rump and lower back are uniform dull, and all that remains
of the 1st and 2nd pair of stripes are the pale greenish streaks

which border the dull-black field I. above and below.

Fifth. These variations and changes are further complicated

by the gradual appearance of pale, never bright, small spots in

the dark fields, rarely in the black field I., often in fields II. and
III., especially on the lower back. These additional field-spots

give the lizards a much speckled and spotted appearance, if at

the same time some of the stripes are dissolved into spots.

When I wrote the paper published in Proc. R. S. 1903, it was
easy to distinguish between a striped and a spotted race ; but
during my second collecting-tour in 1904, in the State of Guerrero,

I have brought together an ample number of specimens which
completely bridge the two extremes. The important facts are,

first, that the two varieties in their typical appearance are geo-

graphically distinct ; secondly, that the intermediate kinds occur

in those parts of Guerrero which geographically and physically

are also intermediate.

The two extreme races are easily distinguished :

—

I. C. guttatus of Wiegmann * is the large spotted race, in which
the evanescence of stripes has reached its maximum.
The important feature of this dull- coloured race are the complete

breaking up of the original 4th and 3rd pair of stripes into whitish-

yellow spots, the breaking up or fading of the 2nd and 1st pair,

and lastly the disappearance of neaily all the spots from the root

of the tail forwards over the lower back.

These changes are gradual and proceed regularly with age. Old
specimens show, moreover, partial confluence of neighbouring-

spots of the 3rd and 4th rows ; a very interesting although
slight indication of a combination into a transverse or cross-bar

pattern.

In very young specimens, about 40-50 mm. in length, from
Agua fria and San Juan Evangelista, all the under parts, including

the collar, are still uniformly white. Lines 1 and 2 axe still

pronounced white stripes, although sometimes already broken into

short streaks and fading towards the arm. The original stripes

3 and 4 are already dissolved into rows of about 25 small, pale

dots, reaching from the neck to the tail.

Such typical C. guttatus are known only from the open forests with
dense undergrowth, or similar patches of woodland, in the State of

Yera Cruz and its confines with those of Oaxaca.—It has the

* Wiegmann's diagnosis, although not complete, is sufBcient :
" Cnemidophorus

cineraceus guttis albidis in series 4 longitudinalibus dispositis, adspei'sus. Latera
superne vitta lata, stria pallida viridi supra infraque inclusa, intense nigrescenti

;

inferne maculis multis pallidis adspersa. ..."

22*
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priority of name ;
genetically it is the teniiinus of a series which

begins with the entirely striped race :

II. C. immutabilis of Cope. By irony of fate this is the proper

name of one of the most variable of lizards. It is what I called

C. (jnttatus var. striata in Proc. U.S. 1903. Cope's types came

from " West of Tehnantepec."

The characteristic feature of this brighter-coloured race is the

6 to 8 continuous white stripes on a mther uniform and dark

ground.

Such typically striped specimens are now known from San

Mateo del Mar, Salina Cruz, Tequesixtlan, Cocoyul and Pacific

Coast east of Acapulco, Miahuichan, and southern slope of Los

Cajones. In general terms : the coast region of the States of

Oaxaca and Guerrero ; how much furthei- west along the Pacific

Coast I'emains at present unknown.

I have found it exceedingly difficult to keep free from bias

whilst assorting these very variable lizards according to the

prevalence of either stripes or spots, and still more difficult cleai-ly

to pronounce upon the physical features of their localities. How-
ever, I can affii-m the result that in the small open localities the

striped lizards prevail, almost to the exclusion of more than two

I'ows of spots ; while in places with many shrubs, much underwood,

absence of large grassy and sandy patches, the sjiotted forms

prevail, in the more typical bush forests of the Atlantic side

almost to the exclusion of stripes.

Open localities, either strips near the sea-shore, sandy beds

of frequently dry rivers, grassy stretches with scanty trees, and

nowhei'e covered during half the year with lank and dense

herbaceous gi'owth, were the collecting spots of Cocoyul, Salina

Cruz, San Mateo, Tequesixtlan, San Domingo de Guzman ; also

Miahuichan, a spot on higher ground and just above the luxurious

tropical growth of forests ; likewise the open giassy slopes near

Rincon at the southern slope of Los Cajones, amongst scanty

pine-forests.

Much tangled undei'wood, broken terrain, well wooded ravines,

or meadows with tall grass and herl)S, or rivers fringed with masses

of shrubs, were the features of Tieriu Coloi'ada, Ayutla, and San

Luis Allende ; those very spots which yielded the most inter-

mediate specimens.

In the Atlantic Tierra caliente, with its decidedly denser

vegetation, with fewer deciduous trees, and much gi'eatei- annual

rainful, the typical C. guttatns alone is found, for instance at Agua
fria, San Juan Evangelista, La Antigua (V.C). Of course there

are many and lai'ge Savannahs in the lower coast- districts of the

State of Vera Cruz, and it would be interesting to ascertain whether

any large Cnemidojyhori occur in the open Savannah, and not only

in the vicinity of the tyjHcal clusters or patches of trees. Pei sonally

I have but little expei-ience of these parts. All I can affirm is

that I have seen no CvemidojyJwrus near Tetela, only C. guttatns

at Agua fria, the same form and 0. deppei at San Junn Evangelista
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{de2ypei within the sandy river-bed, guttattts in the wooded parts
near the same banks), and deppei only at Juanita which lies within
typical Savannah.

I consider it safe to affirm that C. guttatus is an enlarged species

of 0. deppei, and that the striped or spotted condition of its upper
parts depends directly iijjon the amount and character of the

vegetation : stripes in the ojyen, spots in the more bushy, shrubby,
forest-like districts.

GuLABis-Gvoxx^.

If we consider the great number of specimens, about 210,
scheduled in the following pages, as one mass, their characters
show such a great amplitude of variation that the diagnosis of the
gularis-gvo\\Y> becomes extremely vague.

Supraoculars 4.

Collar composed mostly of at least one row of large scales, but
the edge may be formed by this row or entirely by granules.

Frenocular present or alDsent.

Size, from nose to vent from decidedly small to distinctly large,

i.e. from 60 to 140 mm.
Humeral rows of scales from 3 or 4 or 5 to 8 or 9, either all

large when there are but few, or some larger than the rest, or all

small when there are many.
Posterior surface of the forearm covered entirely with granules,

or, the other extreme case, with several long rows of transverse

scutes or plates ; every intermediate stage being represented, but
the granular type is distinctly exceptional.

Femur with only 5 or 6 very regular rows, to as many as

8 or 9.

Front offorearm and tibia with 2 to 3, or even with a 4th row
of scutes.

Femoral pores from 15 to 26, without a break between these

rather rare extremes.

The same wide uncertainty applies to the pattern and coloration.

Under jxcrts.—At least this can be said : the throat is whitish,

often pink, never black ; but from collar to vent the undei- surface

may be whitish or yellowish, suffused with blue, or chequered blue

and black and white, or entirely blue-black, at least in the males.

Upper surface.—All start with at least 6 pale stripes, and the

mid-field may be divided by an unpaired centre stripe or by a

4th pair of stripes. The fields may have light spots, whitish or

brown, or no spots.

The stripes may remain entii^e throughout life, or they may
become ragged by confluence with neighbouring pale field-spots,

or by encroachment of black field-spots ; or the stripes may become
dull and fade away unless new whitish, bluish or yellow spots

develop within them.

The fields, originally dark, may remain spotless, or white, bluish

or yellow or brown spots develop within them. These field-spots

remain ill-defined, or they turn into round, separate spots; or two
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and two neighboui-ing spots in each field become confluent

transversely, and this process, accompanied by active encroach-

ment of the dark field-pigment upon the stripes (themselves fading

away, or breaking up), may lead to a marbled, pai-tly cross-barred,

or completely tiger-baii'ed transverse pattern. Lastly, a partly

monochi'ome condition may gradually asseit itself with advancing

age, proceeding from the neck towards the back, or from the i-ump

forwai-ds, but with black spots upon the lighter gi-ound-colour.

Oi' the monochrome tendency proceeds from the neck backwards,

and in this case the ground-colour is dai-k with pale spots.

Key to the S'pecies d-c. of the GVLAms-Growp.

(Text-figs. 68 & 69.)

Small, less than Stripes and pale field-spots persistent.

80 mm. North Mexico, Arizona, and Texas, gularis.

Large, 100 mm. Stripes broken by the encroaching black of

and more. the iields.

Stripes broken on lower back. Few field-

spots California. septemviUatus.
Stripes completelj' broken bj' the field black

and by the transverselj' combining
field-spots. Resulting in tiger-barred

pattern South Mexico, mexicanus.
Stripes dissolved into rows of pale spots.

Fields with rows of spots.

Resulting in narrowly cross-barred j'ellow-

and-black pattern Chihuahua, scidaris.

Resulting in many longitudinal rows of pale

and round spots Mexico, communis.
Forearm with scutes or jjolygones.

5-7 humeral and femoral rows.
Chest and abdomen pale var. occidentalis.

„ „ blue-black \-Av.bocourti.

8-9 humerals and femorals var. cope't.

Forearm entirelj' granular \&v. aiistralis.

Stripes vanishing or cut up except the second.

No field-spots. Collar black in adult.

Tres Mai'ias Islands, mariarum.
Uniformly olive, with 6 rows of black spots.

Texas, Coahuila. semifasciattis.

Cnemidophorus mariarum Giinther.

Five specimens collected by Forrer on the Tres Maiias Islands :

3 very young, one immature, one adult of 121 mm,
Sitpraorhltals 4.

Collar composed of rather weak scales, but of the type of the
(jularis-^vox\\t ; without granules on the posterior edge. There is

a perceptible nest of somewhat larger granules on the throat.

Ilmnerits with about 5 rows of larger scales, followed by a few
of much smaller size.

Posterior side offorearm with a very large I'ow of scutes, besides

smaller scutes.

Femur covered with 7, 8 and 8 to 9 rows of scales, counting
from the largest row to the pores ; but there are several rows
beyond the largest row, as is often the case in Cnemidophorus, and
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conuting these also the total sum would be 8 to 10 as stated by
Boulenger, scarcely 10-12 as described by Gliiither.

Tibia with only 2| rows of scutes.

Femoral 2)0)~es from 19-22.

Coloration.—Throat whitish yellow, with a faint blue tinge

across the middle. Collar black in the adult ! Chest and belly

black with many white specks on the sides of the body. The
thighs, legs, and the whole tail a,i'e uniformly reddish yellow in

the youngest forms and in the immature; in the adult the thighs

are blue-black and cheqiiered with white. The preanal i-egion is

blue ; the tail beneath is speckled dusky.

Upper parts (youngest forms) : 3 pairs of thin stripes ; mid-field

broad and bviff.

Immature : the 3rd pair of stripes is partly vanisliing on the

I'ump, so that field II. is merging into the buff of the mid-field.

Adult : the first pair of stripes begins to be cut up by the

encroaching black of field I. and by the black of the lateral field.

The result is a light brown or buff ground-colour, with only one
pair of pale stripes, and mottled with black on the sides of the

body.

The al)sence of light spots in the fields and in the vanisliing

stripes constitute a I'emarkable pattern in this lai-ge and com-
pletely isolated kind of lizard.

Cnemidophorus gularis Baird.

The collar is composed of several rows of large scales, and the

jjosterioi' mai-gin of the collar is formed entirely of large scales,

without granules. The posterior side of the foi-earm is covered

with one or more rows of large polygones or scutes, instead of

granules ; 6 pale stripes persist as unbroken lines. The dark
fields are at first spotless, but soon a row of pale, mostly whitish

spots appeal's in the first and second fields, without bi'eaking up
these fields (text-figs. 69 & 70).

It is not easy to abstract a satisfactory, fui'thei' definition from
Cope's writings of what he undei'stood by his C. gularis gularis.

The femoi'al scales are said to be in 6-8 rows. The femoral pores

are stated, in the key, to vary from 18-23, but in the text

specimens with less than 16 are mentioned. The fi'enocular

" occurs occasionally." The chest of the males is black, while the

scales of the belly are margined Avith black ; there are light spots

on the flanks below the first stiipe.

Amongst an apparently large number of sjiecimens from
Chihuahua Cope mentions some, distinguished by him as G. g.

gularis ohsoletus, with wider and veiy obscure sti'ipes, and with
small obscure spots in the fields. Some of these specimens were
the largest of the collection. In others, including " a good many
small specimens," the sti'ipes were wider, and the field-spots

enlarged so as to be confluent occasionally with the light stripes.



1906.] IN MEXICAN LIZARDS. 331

The size of these lizards is not mentioned, except that " the

size of the adults exceeds a little that of the Eastern form
[C. sexliiieafus], a specimen from Arizona measuring 100 mm.
This is, however, larger than the average."

According to Cope, C gularis gularis is found in "Western

Texas, New Mexico, and Arizona, and in Mexico as far south as

Chihuahua and Monterey. A locality almost at sea-level is Mata-
moros, near the mouth of the Rio Grande. Cope mentions it

especially as inhabiting the Staked plains of Texas. Tucson and
Fort Lowell in Arizona, Chihuahua, Monterey, are all situated in

flat, practically treeless plains.

Only a few specimens examined by myself agree with the

typical C. gularis gularis. They are the following :

—

I. British Museum : 6 specimens from Fort Lowell, Arizona,

and from Duval County, Texas.

Length,
(mm.)

Collar. Forearm. Pores.

Fort Lowell 77 Row of Large Numerous sharp white

(2). large scales. polygones. specks in the stripes,

indicating change to-

wards C. communis.
Field-spots.

Duval Co., 62 Edge formed Enlarged 15 Faintest field-spots.

Texas. by row of
' granules.

polj'gones.

" 67 Larger scales. Large scutes. 18 3 pairs of stripes and sub-

divided mid-field. Field-

spots.

J) 65 " " 17 4 complete pairs of stripes.

Brown spots in fields I.

and II.

» Very
young
form.

" " Already with 4 pairs of

stripes, 4/4 enclosing an
island.

II. One of four sjyecimens, taken by Dr. Meeh at San Jiian,

south of Monterey, agrees with the typical gularis, and contrasts

considerably with the three others in size and arm-scaling. It is

a female of 72 mm. Without frenoculars. Posterior surface of

forearm with a short row of large scutes. Femoral rows 6.

Pores 17. Throat and collar pink. Chest and abdomen white,

suffused with bluish green. Upper surface with 7-8 pale stripes
;

the normal three pairs being white, but the mid-field is sharply

marked by a black band against the median side of each third

stripe, and the resulting grey central region is imperfectly divided

by a row of black dots in the mid-line. A row of rather large, but
ill-defined pale spots in the first and second fields. The posterior

thigh-stripe is partly broken.

This specimen indicates, by the pink throat and by the sub-

division of the mid-field 3-3 into a 4th pair of stripes, a tendency
which becomes preponderant in the lizards which are found to

the south of the home of the typical gularis.
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It is iniportant to note that San Juan lies close to, and between,

Monterey and Monteniorelos, from both of which places some of

Cope's C. gularis gularis are said to have been received ; and that

he mentions Monterey specimens as having the low number of

pores. To judge from the specimens described below, it seems to

me that this is the critical district in which the change from the

typical gularis into the slightly more southern var. meekx is taking

place. This can be settled definitely only by examination of the

specimens in the Smithsonian Institution.

The following specimens I distinguish as C. gularis, var.

meeki :

—

Two specimens from Monteniorelos, collected by Dr. Meek.

—

One 62, the other (male) 65 mm. in length, agree in coloration and
pattern with the typical vai-. meeki, but the collar is distinctly

weaker, the scales decreasing rapidly towai-ds the sides. Thei'e is

only a nest of moderately lai-ge scutes on the forearm ; the scutes

being distinctly less developed than in the San Juan specimens.

Humerus with 6 rows of scales, all rather large. Femoral i-ows

5 to 6 irregular in one, 6 to 7 irregular in the other. J with

16/15, the smaller specimen Avith 19/20 pores. The frenocular is

present in one, absent in the other.

Six specimens from, Garza Valdez, collected by Dr. Meek.

—

60-75 mm. in length ; two females with eggs measure 64 and
68 mm. Consequently a decidedly small kind of lizard.

Frenoculars present in 3, absent in 3 specimens.

Collar composed of large scales, except in one specimen in which

the scales ai'e I'athei- small ; rarely with a few scattered granules

on the posterioi' edge.

Humerus with only 5 or 6 rows of scales, which, in conformity

with their small number, are all leather large.

One oi- two of the last rows are continued upon the foreai-m's

posterior side.

Foreai-m : front with 2|, rai'ely 3 rows of scutes. The posterior

sui'face is covered with at least one I'ow of veiy large scutes.

Femur with 6 rows of scales, of which three extend down to

the knee.

Tibia with 3 rows of scutes, with sometimes a small fourth on

the fibular side.

Pores : 4 specimens wdth 15/16, one with 17/18, one with 19/19.

Coloration of under pai-ts : Throat bluish white in yoinig and
in females ; in males with a pink tinge and faintly mottled with

bluish pigment on the sides. Collar white, but mottled on the

sides in the males. Chest and abdomen in young and females

white, suffused with bluish on the sides ; this sufl'usion increases

in males first on the chest and then sj^reads backwards, until in

the old males all the under parts inclusive of the arms and thighs

are unifoi-m black. Under surface of tail and tibia uniformly

yellowish white.—Upper surface with 3 pairs of white or bluish-

white stiipes. The fields are nearly black, with rather faint

bluish or whitish spots in the first and second fields. The mid-
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field 3-3 is bordered by black bands enclosing a grey centre, which
is more or less clearly subdivided by a darker central line, so that

in all 7 or 8 pale stripes can be counted. In the oldest male the

first stripe is broken up into a row of bluisli spots owing to the

black of the bordering fields joining across the stripe ; an arrange-

ment which leads on the sides of the thorax to the formation of

impei'fect black, short cross-bars. In this respect this old male
agrees with the old male from Lerdo, q. v.

Two S2yecim?ns from La Cruz, collected by Dr. Meek (63 and
76 mm.).

Frenoculars present in one, absent in the other specimen.

Collar composed of large scales, in the younger with granules
on the sides of the edge.

Humerus with 6 rows, the fifth continuous across the elbow
with the main long row of much enlarged scutes of the forearm.

Femoral rows 5, all unusually large, three of which continued •

to the knee.

Tibia with 3 rows of scutes, and in the larger specimen with a
small foui'th row.

Pores 15/16 and 17/18.

Colour of under parts : Collar and throat flesh-colour to pink,

sides of collar slightly mottled. Chest, abdomen down to the last

ventrals and anus blue-black ; the same colour, but somewhat
mottled on the thighs. Behind the thigh a white stripe.

Upper pai'ts : 3 pairs of bluish-white stripes and rather faint

pale spots in the almost black fields. Mid-field 3-3 bordered by
black bands enclosing a foui-th pair of grey stripes, which are

separated by a ventral streak, or row of black specks, indicating

in all 8 stripes.

Three sjjecimens from San Juan, collected by Dr. Meek (57,

58, and 59 nnn.).

Frenoculars present in all.

Collar composed of larger scales.

Humerus with 6 rows.

Forearm with enlarged scutes, none of which reaches beyond the

proximal half of the arm.

Femur with 5, 6, and 7 rows.

Tibia with 3 rows and a small 4th on the fibular side.

Pores 16 in all specimens.

Throat pink, collar yellowish or mottled on the sides. Chest

and abdomen black, gradually changing to flesh-colour towards

the groins, which is also the colour of the preanal region of the

whole under surface of the hind -limbs, tail, humerus, and fore-

arm.
Upper parts very dark, the fields I., II., and III. being nearly

black, with only one row of faint pale spots in the first two fields.

On the back are 8 pale bluish stripes, the third and foiirth pairs

being dull grey and the latter pair divided by a black central line.

There is no doubt that the 13 specimens from Montemorelos,

Garza Yaldez, La Cruz, and San Juan are closely allied to each
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otlier, and differ in the average from the typical, Northern,

C. gidaris gularis by their largei- forearm-scutes, small number of

rows of scales on the humerus and femur, the small number of

pores, the pink throat and decidedly strong and uniform black

pigmentation of the chest and abdomen, and lastly the tendency

to develop a 4th pair of pale stripes in the mid-field besides the

usual 3 pairs. I therefore distinguish this small race as C. gularis,

var. meeki. In favour of its claim to distinction is the fact that

this combination of characters does not occur elsewhere but in

North-eastern Mexico.

Cnemidopiiorus semifasciatus Cope.

Based by Cope upon three specimens, one fi'om San Diego,

Texas, and two from near Patos in the State of Coahuila, west of

Monterey.
Cope gives the following definition : No light stripes ; oliva-

ceous with thi'ee rows of black spots on each side on anterior

fourth of body ; femoral s 8 (but 6 in the text and in the figure !)

;

limbs unspotted ; medium size.

To judge from his description and the figure in the text, the

collai- is but feebly developed, although the scales are larger than

in the tesseUatus-grow]). Humeral scales in 6 rows. Postante-

brachials with enlarged polygones in 3 or 4 rows, all distinctly

small in the figure. Femoral pores 20. Length 100 mm.
The colour of all the under parts is uniform olivaceous, without

any spots. The upper parts are unifoi'm olivaceous with the

following black marks : three rows of black spots on each side

;

the superior small, subquadi-ate ; the second larger and trans-

verse, the inferior foiming short cross-bars. The lower row is

the longest ; the upper is the shortest, extending only to the

middle of the trunk.

These two specimens from Coahuila are interesting as showing
that a I'ace of Lizards belong to the gularis-gvoui^ has reached the

light-coloured monochrome stage with black marks or spots,

which, being the remainder of the originally dark fields, are

themselves reduced from behind foi'wards. This race therefore

forms an analogon to the var. rubkla of the tessellai us-growp
(text-fig. 70).

If, as Cope himself suggested, the solitary specimen from San
Diego, Texas, described by him as C. gularis sericeus, is the female

of semifasciatus, we can follow the coloration of the latter a

stage further back. The specimen measures only 81 mm. Throat,

limbs, and tail "yellow," with a bluish patch across the throat;

chest and belly bluish olivaceous. Gi-ound-colour above anteriorly

black, posteriorly olive. With 7 paler stripes which fade away
towards the rump. The fields are black, with olive spots

anteriorly, which enlarge further back, breaking up the fields.

Pores 2l'.

It may be accidental, but in all these three specimens the
4th supraociilars ai-e broken up each into two smaller scutes :
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C. semifasciatus with, C. sericeits without frenocular. The dis-

tinctly feeble collar, only polygenes on the forearm, and the high

number of pores, combined with the peculiar dorsal pattern,

justify us to treat these specimens as a distinct subspecies,

especially since they differ so I'emarkably from the other kinds of

Gnemidophorus of closely neighbouring districts, e. g., C. melano-

sthetus of Parras, C. gidaris gidaris and var. meeki of Monterey, (fee.

Onemidophorus septemvittatus Cope.

Based upon one female specimen from Eldorado Oovuity,

California. Length 110 mm., which, for a female, indicates a

very large kind of Gnemido'phorus.

Supraoculars 4. Collar composed of large scales. Humerals in

6 rows. Posterior side of forearm, according to figure, with 5

mostly very large scutes in a row, surrounded by granules.

Femorals in 7 rows. Pores 16/18.

Coloration.—Under parts all yellowish, with a few black specks

on the sides of the throat. Upper parts light olivaceous brown,

with 7 longitudinal broad black stripes, three on each side and

one in the middle, &c. From Cope's long description I gather

the following, if translated into the language employed in the

present paper :—There are 6 pale stripes, separated by black

fields and a black mid-field. Towards the lower back and upon

the rump the stripes 2 and 3 ai'e broken into spots by the gradual

encroaching of the black pigment from the neighbouring fields,

which themselves have but few and small field-spots, restricted to

the anterior half of the body..

To judge from this solitary specimen, it seems to belong rather

to the G. communis of the gidaris-gvo\\]i.

Cnemidophorus scalaris Cope. (Text-figs. 68 & 76.)

19 specimens fi-om Chihuahua, near the City. Field Museum
of Natural Histoiy.

Length 50-95 mm. ; 95 mm. only one male, while three or four

other males come near 90 mm. This is consequently a small and

slender species, inhabiting the arid plains with their spai-se

vegetation of Mesquite and Fouquieria shrubs. Yuccas and

Opuntias. Hitherto recorded only from Chihuahua.

Supraoculars 4, mostly with only one row of elongated granules

behind.

Collar sharply marked and composed of moderate scales. In

only one specimen is the posterior margin of the fold formed

by a complete row of granules, while in one other the granules

are restricted to the lateral third of the collar.

Himierus.—3 or 4 large rows of scales cover the front, then

follow 2 or 3 shorter and somewhat smaller rows ; about 6 in

all, or only 5, in which case the first or first and second rows are

extra large. But 8 rows cannot possibly be counted in these

specimens, as stated by Cope for his ssalaris from Chihuahua.
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Forearm, anterior surface, with mostly 3 complete rows of
scutes, of which the outermost I'ow increases in width of the

scales towards the wrist, while the inneimost low is composed of

much smaller" scales.
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Forearm, posterior surface, always covered with much-enlarged
scutes, the largest in the middle, reaching towards the wrist ; on
the elbow continuous with the 6th or 5th, rarely with the 4th

row of humeral scales.

Femur : Mostly with 5 very regular rows, rarely with 6, which
are then rather irregularly disposed ; the three largest rows reach

the knee as in C. dejijiei. One specimen, 60 mm., has 7 unmis-
takable rows ; another of 50 mm. has 7 incomplete right and
6 regulai' rows on the left thigh.

Tibia covered with 2 very large rows, with a third smaller row
on the fibular side, i. e. the side turned towards the taiL

Preancd isihmus short, with only one or two ti^ansverse I'ows

of small scales between the ventrals and the preanal plates.

The detail is very variable.

Femoral pores: Fi'om 15/17 once, to 21/21 once. Usually
with 17, 18, or 19 rows; 20 did not occur. The solitary occur-

rence of 21/21 refers to a specimen 60 mm. in length ; the only

one possessing 7 femoral rows of scales, and further distinguished

by the almost complete absence of pale spots in the black dorsal

fields.

Coloration and pattern.— Under parts of young white and
mother-of-pearl ; immature specimens have the chest and abdomen
suffused with pale bluish, and dark pigment appears in the basal

portion of the scales. In the adult, throat, collar, thighs, and
tail are yellowish white ; chest and flanks, less so the belly, are

mottled blue-black, the edges of the scales remaining whitish.

Upper surface (figs. 68 & 76). The young start with 6 sharp

white stripes, with single or double rows of pale spots in the

fields, and also with a row of white spots in the middle line.

In specimens of about 70 mm. the stripes have become diUl to

pale grey, with small white dots in the dulled stripes. Field-spots

brown, yellow, or brown-yellow, and more numerous, and their

double rows in each field become confluent. Ultimately the stripes

are lost, remaining traceable longest on the neck ; the whole back

is covered with numerous cross-bars or vermiculations of deep
black and vivid yellow, or orange, with many white spots on the

thighs, legs, and rump. In some beautiful specimens the tiger-

bar pattern is complete, there being about 30 black cross-bars

from nape to tail ; whilst the back approaches the cross-bar stage,

the white stripe on the hinder sui-face of the thigh is dissolved

into irregular white spots.

C. scalaris is known only from near Chihuahua town, and
plateau to the south of it, excejjt two specimens "from Arizona"
according to Cope.

According to the evolution of the pattern from 3'outh to adult

age (for instance, the very pronounced white spots in the stripes),

this lizard is closely allied to C. communis.

Onemidophorus communis Cope.

Diagnosis.—4 supraoculars. Collar sti^ong, composed of at least
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one complete row of large scales which form the edge ; upon this

follow, towards the throat, several shorter rows of scales which
decrease in size. Posterior sm-face of forearm with at least some
large scutes. Fi-enoculai- variable. The young start with from
6 to 8 whitish stripes, which become dull, whilst tvhite sjmts develop

vnthin most of these stripes. Fields at first dark, later on light

spots develop in them, mostly rounded and well-defined. Ultimate

residt: many spots on very dark gi'ound in about 10 longi-

tudinal rows, and numerous small whitish spots on the riunp,

root of tail, and on the thighs. Throat and collar light-coloured,

often pink. Chest and abdomen are eai-ly sufi'used with blue

;

with advancing age chequered blue and black, with whitish edges

to the scales.

Cope was quite justified in separating Mexican Cnemidophori

of lai-ger size, with essential gidaris sti-ucture (4 supraoculars,

strong collar, and lai'ge forearm scutes), and in which the stripes

bi-eak up into rows of spots, as C. gidaris communis ; but he did

not know, or he ignored, C. boconrti, and he had only a very

insufficient Mexican material.

The diagnosis or description given above suits the majority of

those Ciiemidojihori which ai'e known fi'om the western half of

the Mexican plateau and its western and south-western slopes,

from the north-west of Chihuahua to Colima and Manzanillo
;

and aci'oss the plateau from, roughly speaking, Guadalajara, to

Guanajuato and Paebla. But in this wide stretch of varied

country they exhibit considerable changes,—changes which at

first crop up as unimportant, individual variations, but wdiich in

neighbouring districts have become the rule ; and to these are

added changes of other characters, until their combination com-
pletely upsets the original diagnosis.

Thus, for instance, in Miehoacan the stripes are moi'e persistent

and the scutes of the foreaim are more polygonal, smaller, even

reduced to granules. In Colima, the pores and the I'ows of

.scales on the humerus and femur are distinctly more numerous.

At Manzanillo, these changes are combined with smaller collar-

scales ; while on the Isthmus of TehuanteiDec and in Oaxaca, at

Cuicatlan, an entirely granular forearm is added; so that nothing

is left which could justify us to enumerate these specimens as a

subspecies or a race of C. gularis, whilst they could well figure as

a race of C. communis. At the same time, they appi'oach the less

typical specimens of C. immutabilis and C. guttatus to such an
extent, that it is not always easy to keep them asunder.

Further, in the basin of the Balsas Kiver C. communis is

represented by a form which is striicturally an intensified

C. gidaris, and removed as far as po;-sible from the southei'n

variations, but the spotty character is gone, and the tendency to

destroy the stripes by cross-bars begins to assert itself, until

further east, in Oaxaca, the old specimens are tiger-barred with

a variable, partly granidar collar and with smaller and fewer

scutes on the forearm. These are C. mexicanus, which may well
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be called G. gularis mexicanns, in opposition to C. gularis com-
munis, bnt not possilily could it be named a race of commtmis.

Lastly, on Cozumel Island, off Yucatan, G. communis reappears,

so that we may infer its occurrence in Yucatan.

Onemibophorus communis occidentalis. (Text-figs. 69, 77 A-F,
78 B, 79 A.)

Diagnosis.—4 supraoculars. Strong collar. Posterior side of

forearm with scutes or enlarged polygones. (Stripes broken up, in

the adult, into rows of round spots ; fields with similar rows of

spots. Humeral rows of .scales 5-7. Femoral rows 6-7, mostly 6.

Pores 16-21. Length rarely exceeding 100 mm.
Range the same as that of the Sierra Madre occidental, from

N.W. Chihuahua to Jalisco.

Specimens from Ixtlan difler considerably in their colour-

pattern, approaching thereby G. mexiccmas of Oaxaca—a very
significant case of convergence.

On the Central plateau G. com^nunis seems to remain somewhat
smaller, with less emphasised characters in coloration ; but it

reappears intensified at Puebla. Such an extension across the

country, from Jalisco, across Guadalajara towards and beyond
Guanajuato and Queretaro, conforms well with the physical

features of the country ; and in my paper on " The Distribution

of Mexican Amphibians and Reptiles," Proc. Zool. Soc. 1905
(\'ol. ii. p. 191), I have been able to show the existence of such an
exchange. Whether these Gnemidojyhori ascended through this

Jalisco gap, or descended thither fi^om the plateau and from the

bases of the Western Sierra Madre, is another question.

Lake Santa Maria (text-fig. 78 B) in N.W. Chihuahua.—The
single specimen is remai-kable for having only 3 supraoculai's on
the left side, whilst the 4th right is very small. The collar

consists of only one row of scales, which are rather small, and
nearly all of the same size. The posterior surface of the forearm
shows three rows of large polygones, none of which can be called

large scutes. The other structural featvires likewise afford no
decided clue to the affinity of this specimen. Throat and collar

are white, with a bluish tinge across the mid-throat and across

the collar excepting the row of larger scales. Chest and abdomen
white, with bluish bases to some of the scales. Tail, hind and
fore limbs, and anal region are white beneath. The upper
surface is u.niformly slatj^ gi'ey, rather dark, with many small

whitish specks, especially on the lower back, rump, thighs, and
root of tail. Of the original stripes, only faint traces of stripes 1

and 2 are still visible.

The dusky band across the collar and the small whitish and
bluish dorsal spots undoubtedly point to the relationship of this

specimen with those of Tuxpan (text-fig. 79 A).

Durango, from the foot of the Iron Mountain, on rather barren

groxxnd (text-fig. 77 C).—Supraoculars 4. Collar composed of

large scales, mostly with an imperfect, once with a complete row

Proc. Zool. Soc—1906, Vol. I. No. XXIII. 23
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of granules at the binder edge. Poster-ior side of forearm with

large scutes in at least one row.—Consequently these specimens

combine the intensified features of the C. gularis group.

The immature have 6 clear whitish stripes, and faint brownish

spots in the very dark, almost black first and second fields. The
centre-field 3-3 is also black, with a short white centre streak on the

nape and neck, and this streak is in one specimen continued upon
the back by a double row of pale spots ; in another it is continued

as a dull unpaired stripe. These variations demonstrate the

possibility of 7 to 8 stripes in all.—In the 88 mm. specimen
all the stripes are reduced to faint lines on the neck. The rest

of the ba,ck shows a uniformly black ground with numerous
whitish spots in about 10 rows ; the thighs are similarly spotted.

In the oldest specimen (97 mm.) the gTOund-colour is veiy dark,

blackish, with numerous, very conspicuous white and bluish round
spots in 10 or 11 rows. The three pairs of stripes a,re faintly

visible on the neck, where the spots are far less pronounced.

Throat and collar are pink. Rest of under pai"ts, including the

arms, blue-black, mottled with particoloured scales. Tail bk;ish

beneath.

This 97 mm. sjDecimen much resembles a 90 mm. specimen from

Lerdo, near Torreon ; this town would, with our present state

of knowledge, represent the Korth-eastern limit of the typical

C. comimmis.
The collar of the Lerdo specimens is composed of large scales,

without granules. Throat of the adult red-pink ; sides of collar

grey. Rest of xinder parts, including thighs, blue-black with

whitish scale-edges. Tail bluish.—Above; the smaller specimen

with 6 complete stripes and a pale centre-line. Double rows of

grey-brownish spots in the dark fields. In the larger specimen

the stripes have disappeared completely
;

ground-colour black,

with numerous bluish-white spots, arranged in rows, from neck

to tail. Sides of trunk with black and light bai^s, some of which

reach far upon the back.

Ixtlan.—The specimens were collected by Dr. Buller near the

River Santiago, near the confines of the State of Jalisco and the

Territory of Tepic, at altitudes from 1500 to 3500 feet. This

disti'ict is sandy, rather tropical, and produces much vegetation. It

is remarkable that none of these specimens belongs to the essen-

tially spotted-colour variety, but ends in the partly cross-barred type.

The evolution of the dorsal pattern proceeds as follows :—They
start with 6 to 8 pale stripes and black-brown fields. Pale, light-

brown spots in one or two rows appear in all the fields, proceeding

from behind forwards. Against the inside of the third pair of

stripes appears a double series of blackish spots. Stripes 2 and 3

become dull, and within each of these stripes appear, or remain,

white spots. The field-spots become pale, buff or whitish, and

then they become transversely confluent within each field. Ulti-

mately alternate black and whitish cross-bars are produced, which,

reaching from the flank through stripe 1, through field I., through

stripe 2, cause a cross-barred appearance. This procedure much
resembles that of the typical C. mexicanus.

23*
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In opposition to the essentially spotted variety of C. communis,

the Ixtlan specimens retain a fair amount of their stiipes. For

instance, in the largest specimen the fourth pair is still retained
;

but the first and second stripes are mostly dissolved into white

spots, in the way characteristic of C. communis.

The throat is white, sometimes pink, or even with a strong

brick-reddish tinge ; collar whitish ; body in the adult chequered,

especially on the flanks. The thigh-stripe breaks up early. Tail

beneath either reddish or bluish.

Sierra cle Nayarete.—Dr. Bnller collected the five specimens in

Ranchos, in the walls of corrals, on the eastern side of the Sierra,

at an altitude of about 4600 feet, apparently in open, treeless

surroundings. These are the specimens referred to in my paper

(Proc. Roy. Soc, 1903, p. 118) under C. hoconrti, and as abenantly

coloured ; but they belong undoubtedly to the C. comimmis.

Supraoculars 4 ; collar composed of laige scales ; forearm with

typical scutes.

There is much individual variation in these few, probably all

adult, specimens :

—

85 mm. Stripes 1 and 2 broad and conspicuous, white
;

stripe 3 narrow and complete ; 4th pair narrow, somewhat
zigzag, enclosing a black centre-field. The fields are black-

brown, with very faint red-brown spots. There is an extra

white line below stripe 1, extending from the ear towards

the thigh ! Throat and collar pale, yellowish, with dusky
mottling ! Chest and belly still yellow. Tail bluish beneath.

93 mm. Stripe 1 is nearly gone ; stripes 2 and 3 are being

dissolved into whitish spots ; the 4th pair is still complete.

Fields with lai'ge round y^How-brown spots in double i-ows.

Throat and collar yellow, much mottled with Itlack ! Cliest,

belly, preanal region, and thighs yellow, chequered with black.

97 mm. Stripe 1 is lost, stripe 2 much In'oken up; stripes 3

and 4 still present. Large pale brown sj^ots in the fields.

Throat ami collar mottled black and yellow ! Rest of under

parts with much black and blue pigment, chequered with

yellow. Tail bluish black.

98 mm. Stripes 1 and 2 are quite gone ; only nai-row traces

of the others. With about 10 rows of large roiuid yellow

spots on a uniformly black ground. Under parts like the

97 mm. specimen.

98 mm. The 6 stripes are still well preserved, but getting

dissolved into white spots. Two rows of pale spots in the

blackish first and second fields. The broad, iniicoloured

mid-field is bordered by black dots. General ground-colour

olive-grey. Throat and collar yellowish white. Chest and
belly mvich pigmented with black and blue. Tail red.—This

male specimen was cavight at a different rancho, and it is

distinguishable from the previous four specimens by the

presence of a frenocular, a veiy unimportant character.

Presidio, south-east of Mazatlan in Sinaloa.—Presumably the
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6 specimens collected by Forrer are related to the Tepic and
Jalisco Gnemidophorus. They possess 6 white or whitish stiipes,

with faint field-spots which increase in number with age. There
is no trace of a fourth pair of stripes, and no breaking-up of the

stripes into spots is indicated, not even in the largest specimens.

The throat is sometimes speckled with dark pigment ; chest and
abdomen are chequered blue-black and white. The tail is reddish

beneath.

Zcifotlan in Jalisco, between Guadalajara and Oolima. (Text-

fig. 77 A.)—Throat across~-the middle with a dull bluish tinge;

lower throat whitish, and mottled with grey. Collar bluish,

except the large row of scales which is white. Upper chest blue

with white edges to the scales. Rest of body black, chequered

with white. Tail beneath very dark, all the whitish scales having

much blue-black pigment. Under surface of arms blue-black with

whitish patches.—Upper parts :—First specimen : 6 complete

dull stripes ; mid-field dark grey, bordered on each side by a row
of black spots. Fields I. and II. black, with irregular rows of

large, round, grey spots. None of the stripes is dissolved into

spots, but whiter spots are visible in the second stripe.

The second specimen is beautiful. There are no traces of

stripes left. Neck and shoulders are dusky. The whole back

shows about 10 rows of large round yellowish-white spots upon a

dark ground. Smaller yellow spots on the rump, thighs, legs,

and upon the first two inches of the tail. On the sides of the

chest the black colour forms cross-bars because the rows of lai'ge

pale spots below the first stripe are transversely confluent. This

specimen conforms exactly with Cope's typical C. communis,

whilst the first, also a male, scarcely shows the characteristic

development of spots within the stripes'. Unfortunately I did

not catch a single specimen at or near Zapotlan, but I saw several

in the striped and in the spotted condition.

Tuxpan (text-fig. 79 A), south of Zapotlan.—Fourth supraocular

very small. Throat tinged with bluish across the middle ; collar

bluish white. Rest of under parts, including arms and thighs,

dark blue with some white specks on the flanks. Tail blue all

round. The ground-colour of the upper parts olive-brown, with

6 dull stripes, each of which is broken up into whitish beads.

The first and second fields with conspicuous black cross-patches.

Mid-field olive-brown, with a few small black specks along the

inside of the third pair of stripes. Numerous small, whitish

spots on rump, thighs, and tail, and a few such spots in the second

field.

This specimen, having lost most of the small white spots on

the back, in conformity with the prevalence of olive-brown
ground-colour, is in the incipient tiger-stage, connecting in this

respect the Oolima specimen (C communis cojyei) with the 88 mm,
specimen from Patzcuaro (text-fig. 77 B).

Fuebla. Nine specimens collected by Dr. Meek near the town
of Puebla on the railway embankments.—Throat and collar white
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or pink. Chest and belly white, and chequered with blue owing
to the dark bases of the scales. Tail beneath yellowish white.

iy=l

H

Immature with 6 sti'ipes, of which the third paii- is dull and
narrow. Pale faint field-spots api^ear late. Then whitish spots

appear in the evanescent stripes and produce a spotted stage with
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many, about 10 or more, rows of whitish-blue spots, especially-

numerous on the lower back, rump, and thighs, upon a very dark
ground. In large and old specimens the ground-colour becomes
olive -grey, with bold transverse black tiger -bars across the
middle of the trunk ; the white stripes and spots having changed
completely into grey. The black pigment encroaches upon the
breaking-up stripes, and the neck of some old specimens tends to

become monochrome.
There is no doubt that this clan of rather large-sized Lizards

conforms more with C. g. communis than with G. c. balsas. It

is all the more interesting that these Puebla lizards come to

resemble the more or less tiger-barred specimens of C. c. balsas

(which are probably their neighbours) if they pass beyond the
white-spotted stage.

PatzGuaro (text-fig. 77 B), south-west of Morelia, in Michoacan.
—The smallest specimen with 6 complete stripes and a broad
mottled mid-field. In the gravid female and in the adult male
the stripes are broken into streaks or numerous spots, bluish-

white and similar spots have appeared in the fields. Chest and
belly sufTused with blue owing to the underlying dark pigment.

Acambaro, north-east of Morelia. Only one immature speci-

men, collected by Dr. Meek.—Still with 6 very sharp, white
stripes

;
pale spots just appearing in the outer and in the second

fields.

Gelaya, north of Acambaro, west of Queretaro : 4 specimens
collected by Dr. Meek ; largest about 75 mm.—With 6 whitish

stripes ; the younger specimens still without field- spots, but new
whitish spots appear in the older, still immature specimens

;

chest and belly blue, with white- edged scales. Thi-oat and collar

white,

San Juan del Rio. 3 specimens, Dr. Meek; 70-76 mm.
Guanajuato. 6 specimens in the British Museum, collected by

Dr. Dug^s, three of which only 48 to 50 mm.—These very young
forms have 6 very sharp white stripes and very dark spotless fields.

Faint pale brown spots in one row appear in the first and second

dark brown fields of the 62 mm. specimen. In the two 86-87
mm. specimens the field-spots are white, very sharp and more
numerous ; and in one of these specimens numerous small white

specks have appeared within some of the three pairs of stripes,

which themselves have become dull.

Unfortunately most of the specimens from Acambaro to

Guanajuato are young, or immature, whilst few, if any, are adult.

However, the fact of a gravid female from Patzcuaro seems to

indicate that all these lizards belong to a rather small i-ace. The
breaking-up of the stripes into whitish spots, characteristic of

G. communis, is clearly shown at Patzcuaro and at least in one
specimen from Guanajuato. It is impossible, with the present

material, to say whether the lizards of Acambaro, Celaya, and
San Juan del Rio represent the transition from G. communis to

G. mexicanus var. balsas, or whether they are potentially G. com-
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munis and lead on to the Puebla clan, in vvliich the characters of

C communis aie again intensified.

There is still a gap between Sau Juan del liio and Puebla,

a distance of 15U miles, whence no C'tie^nidojihori have been

recorded. I myself have never seen a single specimen in the

Valley of Mexico, an absence due no doubt to the high eleva-

tion, the limit for this genus being apparently near 7100 feet.

Dr. Meek found them in abundance near Puel^la, 7100 feet,

but the Capital, itself in the depression of the so-called valley, lies

some 300 feet higher. San Juan's elevation is 6000 feet, and
any way thence to Puebla would imply an ascent of more than

8000 feet, an elevation which may well be piohibitive to any
species of Cnemido^ihortcs. At Amecameca, which lies at this

altitude, I looked for them in vain. It is therefore more likely

that the Puebla clan have ariived there by some roundabout

way at present unknown. But it is ceitain that there is no
communication between them and those of Yautepec and Cuantla

in Morelos, although the distance would be less than 40 miles.

Consequently it seems rather likely that the spotted clan at

Pue1)la, with its isolation from the other C communis^ represents

a case of convei-gent evolution. C. c. balsas itself is a case of

isolation ; they ai'e restricted to the basin of the Balsas, bounded
on the north by the impassable l)ai'rier of high mountains, the

southern fringe of the Central plateau, and on the south by the

Siena Madre del Sur, the low pass of which, at Los Cajones,

these lizards just manage to ci'oss, but they do not descend

beyond, into the Coastal region. What hapjiens to these Cnevii-

dojyJiori in Western Michoacan, whether they change or not,

into the western form, remains for the present unknown. The
same applies to the zoologically undiscovered wide districts of

the upper basin of the Balsas.

ONEMiDoriioRus COMMUNIS coPEi. (Text-figs. 78 A, C, E.)

Diflering from G. communis occ-idenialis by the increased number
of humeral and femoral rows, greater number of pores, and laiger

size of the l)ody.

Although these are diflei'ences of degi'ee only, they are signi-

ficant because they lead to and are combined with furtliei- modi-

fications which change such lizai'ds in Oaxaca and on the Isthmus
into a form to which the name of conmiunis is no longer

applicable.

Of the specimens described in the accompanying table (p. 348),

only those from Colima, Manzanillo, San Domingo de Guzman,
and apparently those fiom the island of Oozumel, confoini with

C. communis co^jei. Possibly those mentioned l)y Cope from
Guatemala may exhibit the same chai-acteis, especially the

forearm scutes.

Cope's types, about 40 specimens, were sent to Washington by
Xantus, AvJio had collected them in the State of Colima, Western
Mexico. In the original description. Trans. Am. Phil. Soc. 1877,

p. 95, it is stated that C. communis has a frenocular, lai'ge post-
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antebrachial scutes, 8 to 9 vows of femoral scnles; and from
p. 606 of his postluimous work, 1900, the number of pores is to

^ ^i o

•£ -SO

-^M

be inferred as 19-23. In the paper of 1877 he says: "Olive,
with 6 light bands with light spots in the intei'vals, the former
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breaking up into spots in the adult male." Fuither, there are

two varieties of this lizard :
—" I. With rows of light spots in the

female ; in the male the stripes break up into lound spots

;

known from Colima and from Ooban in Guatemala." [These I

distinguish as C. communis coj^ei.—H. G.] " II. No spots, and

the bands are uubioken, resembling the young of var. I."

Such are said to be known from Guadalajara, Cordova, Guate-

mala, San Antonio. Which of the various places called Cordova

and San Antonio are meant, is left to our imagination. There

is a San Antonio in W"estei-n Yucatan ; but Cope became very

vague about his C. commimis, as shown by the fact that in Proc.

Am. Phil. Soc. 1885, p. 379, he returned this kind as from

Matamoros, and from S. Antonio in Texas ! Concerning this

second vaiiety, its definition is too vague ; the indiflerent cha-

racters iipply to the young of almost any C. gularis in the widest

sense ; but Cope at that time thought that the possession of a

fi-enocular plate was a distinctive character of his C commiiiiis.

He partly amended this in his paper in Proc. Am. Phil. Soc.

xxiii. 1886, p. 283, where he managed to describe the various

evolutionary stages and individual variations of the true G. gularis

as 4 subspecies, and those of his future C. scalaris as 2 subspecies.

This, again, he has paitly amended in his posthumous work. The

synonymy has consequently become rather intricate.

In Trans. Am. Phil. Soc. xvii. 1893. p. 47, it is stated that

6'. communis, from Colima, " leaches a lai'ger size than any others

of the C. yularis, and its peculiar coloration of small (or sometimes

laige) yellow spots on a daik olive ground gives it a veiy distinct

appearance."

Lastly, in Cope's key of his subspecies of C. yularis, }). 601 in his

posthumous woi'k, 0. g. comtnuiiis, from " South-western Mexico,"

is diagnosed as follows :
—" Stri})es broken up into lows of spots;

interspaces with yellow spots ; hind legs with or without yellow

spots ; no posterior femoial stripe ; a frenorbital ; 5 or 6 infra-

labials ; large."

I have examined the following few specimens, which I refer to

as 0. communis co2)ei, since they seem to conform most completely

with Cope's types.

One specimen from Colima (text-fig. 78 E).—Throat white

;

scales of the large collar with bluish bases. Pait of inider parts

blue, with white edges to the scales. Tail blue all round. ( Jround-

colour above blue-grey, without any black bars or black spots.

Theie are remnants of six faint stripes, each bioken up into a row
of white spots, and there is one i-ow of whitish spots in each field.

Total number of rows of sjjots about 12. Thighs above and
behind, and root of tail, with smaller spots.

One speci-juenfrom San Domingo, Isthmus.—With many small,

rather irregular yellow spots on the root of the tail, thighs, rump,
and lower liack. Fui'ther forwaixls these pale spots disappear

and faint dark spots appear in the dark bi-own fields, together

with traces of the vanishing stripes 1 and 2. The region of the
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original mid-field is pale greenisli, without any spots.—This speci-

men has obviously entered the monochrome stage on tlie anteiior

half of the body ; a feature not uncommon in exceptionally lai-ge

specimens of various kinds of Gnemidophorus.

Two sjjecimens from Manzanillo, the ha.i'bour of Oolima.—Both

are remarkable for the smaller scales which compose the principal

row of the collar, the edge of which is formed by several complete

rows of small granules. One specimen has 4/4 supraoculai-s,

followed by several rows of small granides behind ; in the other

the 4th left supraocular is tiny, whilst on the right side the 4th

or posterior is split into two. This is interesting because it

represents a condition leading to the 3/3 supraoculars which are

normal in G. iinmutahilis and deppei, in either of which, however,

about 1 per cent, show a fourth supraoculai' as abnormal.

In the larger Manzanillo specimen (text fig. 78 0) the sides of

the whitish collar are lead-coloured ; on the back are 7 bluish-

white sti-ipes, each broken up into a row of paler spots connected

by duller portions. Besides a series of larger irregular spots

below stripe 1, there are no whitish spots in any of the fields

except a few spots in field I. The groiuid-colour of the back and

of the thighs and upper surface is uniform dark blue-grey.

The smaller specimen (text-fig. 78 A) has 6 clear bluish-white

stripes running from head to rump, aiid a shoi't central stiipe

from head to mid-back partly dissolved into whitish mottlings.

The fields are all uniform blackish without any tra,ce of spots.

These two Manzanillo specimens are consequently very much

like G. immntahilis, from which they differ only by the possession

of polygenes or scutes on the posterior side of the forearm.

One might be inclined to assume that in this coastal district

of Oolima the transition fi-om G. immutahilis into G. communis

copei takes place
;

just as much as in certain parts of Oaxaca

there are large Cnemido})hori which might be interpi'eted eithei-

as the most aberrant clans of G. communis trending towards

G. hocourti and G. mexiccmios, or as aberrant G. immutabilis and

guttahis, which assume characters typical of G. comm.unis. Such

are the G. communis var. australis.

But to return to these Manzanillo specimens. Although the

whole stretch of lowland from Manzanillo to Acapulco, a distance

of 350 miles, is zoologically unknown, the fact remains for the

present that the nearest bona fide specimens of G. ionmutabilis

were found more than that distance away from Manzanillo,

nainely by myself still further east of Acapulco. I do not doubt

that they extend much further west along the coast, but I also

know that the lower Balsas flows through a broad belt of dense

forest of a size and type sufiicient to exclude these lizards.

Cope's statement that his G. communis occurs also at Coban in

C4uatemala is as worthless as that of Bocourt that he had

G. mexicanus from Salama in Guatemala. It is quite possible,

but until these specimens are critically examined comment is use-

less. We know that quite a number of Reptiles and Amphibians
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which are t}'pically at home in Mexico extend far into Central

America, occasionally cropping np very locally—a sporaflic dis-

tribution most likely due to our want of data.

Two specimens (Brit. Mus.)from the Island of Cozumel, east coast

of Yucatan, have to be referred to C. communis copei until more

Cnemidophori * from the huge peninsula of Yucatan have been

collected.

There are 4 supraoculars. The collar-scales form complete rows,

bvit are distinctly small, as in the Cuicatlan specimens, with which

those of Oozumel agree also in the number of femoral rows and

pores. The large polygones on the forearm agree with those of

San Domingo and Colima. There are 7 pale stripes on the back,

all narrow and still complete, but each stripe contains small white

specks, and similar small specks ai'e numerous in the fields, on the

rump and on the thighs.

It is noteworthy that several of the upper labials are denti-

culated, exactly as in the 0. deppei specimens from the same

island !

Cnemidophorus communis australis. (Text-figs. 62 C, D
;

64C,D; 65 F; 79B,C.)

Diagnosis : like C. copei, but with entirely granular foi'earm.

Seven specimens collected by Dr. Meek at Lagunas, a station a

little further east than San Domingo, still on the western slope

of the Isthmus.—They agree with the typical C. c. copei in the

large number of femoral pores, of femoral and humeial I'ows,

composition of the large-scaled collar, the large average size of

the adults, and by the colour-pattern ; but they differ without

exception by the complete absence of any scutes or enlarged

polygones on the posterior side of the forearm. It is to be

remembered that this character is not veiy reliable in Southern

Mexico ; see certain specimens of C. mexicanus from Cuautla,

Sojutla, and Oaxaca, and of C. communis occidentalis from Puebla.

In some of the 7 specimens the 4th supraocular is very small.

The evolution of the colour-pattern seems to proceed as follows :

—

In the youngest specimens the first and second paii-s of stripes

are still white and complete, quite conspicuous ; the third stripe is

becoming faint and breaks up into white spots on the lower back

and rump. Fields I. and II. are still black, without any spots.

Thighs above still without specks; behind reddish, with spots or

traces of a pale stripe.

In specimen 98 mm., stripes 3 and 2 are fading or becoming
grey from the neck backwards, neck and shoulders becoming grey.

Small whitish spots appear in one or two rows in fields I. and II.

* C. aiigusticeps Cope, Proc. Am. Phil. Soc. xvii. 1877, p. 95. Thefom* specimens

seem to be the only Cnemidophori known from " Yucatan."

According to Cope they are like his C communis, but distinguished by the very

narrow parietal and interparietal plates. Four supraoculars. Edge of collar

composed of large scales. Frenocular present.

Ground-colour black, and fields much wider and not broken up. The stripes send
off lateral processes which give the dark ground-colour a very broken character.

Fields green. Adult male of the size of C. conuimnis and C. (/uttatus.
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on the lower back and rump, others in stripe 3, in the mid-field

and upon the thighs. Ground-colour brown, with dark bars in

fields I. and II.

Specimen 99 mm. About 12 rows of small whitish spots on
the lower back and I'ump &c. Neck and anterior half of trunk
dusky, marbled with dark cross-bars.

Specimens of 100-105 mm. Back dusky, on neck and shouldei'S

with large dark spots or with dark cross-bars. All the stripes are
dissolved into small white or yellow spots on the lower back,

rump, and root of the tail; ground-colour warm reddish- brown.

Text-fig. 79.

Cnemklopliorus communis occidentalis and C. c. australis.

A=C commtmis.occidentalis, from Tuxpan ; Field Mus. Nat. Hist.

B=(7. communis australis, 138 & 140 mm., from Cuicatlan ; Field Mus. Nat. Hist.

Specimen 130 mm. Whole neck, shoulders, and mid-back

uniformly dusky greenish ; sides of back rich brown with many
small whitish specks, which extend also over the lower back and

rump. Legs and thighs above bluish, with many small spots.

The throat is pale, partly with a pink tinge, especially in the

largest specimen ; collar white, mottled with blue. Chest and

abdomen soon become mottled or chequered, each scale becoming

dark blue or black, but retaining a whitish edge. The tei-minal

half of the tail is red in all specimens.

Twelve specime7is collected by Dr. Meek near Ctdcatlan. (Text-

figs. 64 C ; 65 E ; 69 B, C.)—This is a station of the Mexican
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Southern Railway, about 70 miles N.W. of the town of

Oaxaca, and situated almost at tlie bottom of the deep

depression in which collect the head-waters of the River

Papaloapan, which mighty river empties itself into the lagoons

near Alvarado, south of Vera Cruz. The bottom of the depression

is only 600 metres, about 1900 feet, above sea-level, and a rather

steep ascent leads to the plateau of the Valley of Oaxaca,

1600 m. = 5250 feet, with an intervening ridge of still greater

height. Towards the north-west the ascent out of the gorge is

moi-e gradual, but it reaches, before Puebla, an altitude of nearly

8000 feet. To the west is a succession of liigh mountains. The
climate in this long depiession is very hot, thoroughly ti-opical,

but of the dry type, as shown by the prevalence of Organ-cactus,

small Mimosas, and scrubl>y Acacins, with scanty low vegetation

on the red, gravell}' rubble which forms the subsoil.

We are still in complete zoological ignoi^ance about the country

for at least 120 miles all around Cuicatlan, except the neighbour-

hood of the town of Oaxaca. There occui- oidy C. me.vicaiins and

G. hocourti; to the east of the depression are dense mountain-

forests, in which lower down lives only C. gntfMas with Ameiva;

at Puelila lives C. communis occidentalis, which in its striking-

pattern, but not structui'ally, bears a great resemblance to the

Cuica.tlan specimens.

Hnqyi^aocidars always 4, followed behind Iiy many small granules,

especially when (3 specimens) the posterior supraocular is ex-

tremely small, almost reduced to the vanishing point.

Frenocular present in 11 specimens; two specimens have a

frenocular on the right side only ; in the 12th, a yomig specimen,

the fi'enocular of both sides is fused witli the first preocular.

Collar (text-figs. 64 0, 65 F) composed of mostly medium-sized

to rather small scales, sometimes passing quite gradu.ally into tlie

gulars. In nearly all specimens at least some granules are visible

between the scales of the posterior border, and sometimes these

granules form a complete row. But in the largest specimen, and
in one of 72 mm., the scales forming the edge are distinctly lai-ge.

Ihmierus covered in front with many rows of scales, about 8 to

10 in all; sometimes they decrease in size from befoi-e backwards,

and as a rule the hindmost rows are continuous with the slightly

enlarged granules of the forearm ; but in most cases some of the

front I'ows, either 2, mostly 3, rarely 5 or 6, are distinctly lai-ger

than the rest.

Forearm covered in front with 2^, mostly 3, complete rows of

scutes.

Forearm, posterior surface, never covered with scutes or scales.

In 5 specimens the graniiles are almost imperceptibly lai-ger than

the rest ; in 5 other specimens are several I'ows of slightly en-

larged granules, either near the elbow or near the wrist ; only in

2 specimens enlarged polygonal granules form three long rows.

Femur.—The rows of scales show a continuous vai-iation from
6 to 9. 6 occurred 3 times ; 6 to 7 iriegular twice ; 6 right,
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7 left once ; 7 regular 3 times ; 8 to 9 irregular twice ; 9 regular
rows once. The average is consequently i-ather high.

Tibia with 2|, mostly 3, rows of scutes.

Femoral pores : ranging from 17/16 to 24/24 each once, 19
twice, 20/19 twice, 21/20 twice, 21/22 once, and 23 twice.
Average distinctly high, about 21.

Size.—The 12 specimens range from 48 mm, to 138 and 140 mm.,
the two largest being exceptionally fine males. A female of 90 mm.
and another of 69 mm. with eggs.

Coloration of under parts.—The throat is yellowish, or clearly
pink. The collar of the female is whitish, sometimes with a blue
tinge on the sides ; in the medium-sized males quite black, but
pinlv like the chest in the two largest specimens. The chest and
abdomen change from whitish or leaden hues through mottled
blue to uniform blue-black in the males. This dark pigmentation
extends upon the arms and thighs, and partly upon the preanal
region. The under surface of the tail, at least its distal half, is

yellow to red.

Pattern and coloration of upper surface.—These lizards start

with 3 pairs of stripes, of which only the 1st and 2nd are
whitish, whilst the 3rd is dull. Frequently there is a grey
central stripe, bordered with black. The fields are black, at first

spotless. Faint pale spots appear later. When the specimens
have passed about 70 mm. in length a few small, but sharply
marked, white-blue spots appear in the fields I. and II., and
stripe 1 is quite broken up into large black and white patches
Then stripe 2 is transformed into a series of round blue-white
spots, whilst stripe 3 fades away, leaving a very broad mid-field

region 2-2, which is green with blackish tiger-bars. Or, all the
stripes are broken up into rows of large white-blue spots, and
large tiger-bars run inght across the back from flank to flank,

producing a strikingly handsome pattern upon the otherwise
almost uniform dark olive ground (text-fig. 79 B, C).

The continuation of stripe 1 on the hinder side of the thigh
breaks up early into pale spots, which disappear in the largest

specimens.

The change of pattern from youth to age of these Cuicatlan

Lizards is absolutely different from that of C. inexicanus, and still

more from that of G. immutahilis and guttatus, while it agrees

with that of C. communis. G. hocourti, although geographically

the nearest so far as at present known, is structurally too different.

The same applies to the G. communis occidentalis with its out-

lying clan of Puebla. These Cuicatlan specimens differ much
more from those of Puebla than from those of Lagunas ; in fact,

the only diflerence is the frequent occurrence of a smaller-scaled

collar with a granular edge in the Cuicatlan s]3ecimens : but since

in some of them the collar-scales are as large as in those of

Lagunas, the importance of this character vanishes. The same
applies to the number of femoral rows and the pores, which varies

considerably,

Proc. Zool. Soc—1906, Yol. I. No. XXIV. 24
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Thus it has come to pass that some of these Cuicatlan specimens

(those with very small 4th supraocular, small collar-scales, and

granular edge, entirely granular forearm, and with only 6 femoral

rows) have become so diffei'ent from the typical C. communis of

Colima, that nobody could or would refer them to C. comrinmis,

nor to any of the gularis-^vo\\\i at all, if the specimens of Lagunas

and San Domingo were not known. The most reliable guide

happens after all, in this case, to be the colour-pattern.

It may well be asked why the Cuicatlan specimens should not

be grouped in the imm\itabilis lot : but, first, the collar, when large,

is of the unmistakable yidaris type ; secondly, when the number of

pores is decidedly high this feature is never associated, either in

immutahilis or in guttatus, with thi'ee regular rows of femoral

scales extending down to the knee ; thirdly, the evolution of the

pattern. Although in immutahilis and in guttatus the stripes

break up into lows of sj)ots, transverse bai-s are quite unknown,

while again in C. mexicanus, of Oaxaca, in .spite of its tiger-bars,

this mode of breaking up the stripes and the appearance of new
white spots in their place are equally unknown.

Consequently it is not due to chance that the Laguna-

Cuicatlan specimens ai-e considered as of the C. communis stock,

modified in the direction of the typical Tierra caliente species

C. immutahilis and guttatus. In shoit the var. australis, although

in many respects intermediate, is not a true link Ijetween the

gula7- is-communis and the immutahilis-de2)2Jei groups, but is the

terminal outliei- of the former.

CnEMIDOPHORUS COMMU>fIS BOCOURTI Blgr. (Text-fig. 80.)

Diagnosis.—4 supraoculars. Collar composed of large, scales,

which form the edge. Humerals 6 ; femorals 5 to 6. Posterior

side of forearm with some large polygones or scutes. Pores 15-18.

About 12 rows of small yellow spots on red-brown ground-colour.

Length about 100 mm. Oaxaca.

Unfortunately the three type-specimens in the British Museum
are without satisfactory localities. One is from " Mexico," the

others were got by " Cumming, California," a locality Avhich may
safely be dismissed as erroneous. In 1 902 I caught three speci-

mens in the outskirts of the town of Oaxaca, indistinguishable

from the types of this well-marked lizaid.

Boulenger gives the number of femoral rows as 8 or 9, but

according to the plan adopted throughout this paper, i. e. counting

from the row nearest the poi'es to the largest row on the anterior

side of the thigh and not beyond, there are only 6 or 5 rows.

Throat and collar are pale with a greenish tinge ; rest of under

parts, including thighs, blue-black, mottled with bluish-white

scales. General colour above warm reddish brown, turning into

olive towards the shoulders and the neck ; with numeious yellow,

small, and sharply defined spots, which ai-e arranged in about
12-14 longitudinal rows. These spots are most numerous on the

rump, extending also upon the root of the tail and over the
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whole thig-h; towards the shoulders they become scarcer, and
further _forwar-ds they disappear, while faint traces of the original
pale stripes 1 and 2 remain visible.

In very old specimens the spots are small and irregular, re-
stricted to the lower back, rump, and thighs, the rest of the back
being spotless brown with a warm reddish tint.

Text-fio-. 80.

C'nemidoj>ho7'ns hocourti from Oa\aca.

There is no doubt that the original strijDes become dull and
merge into the ground-colour, whilst new sjjots of pale tissue

develop in these stripes, and a row of equally numerous spots is

developed in each field and below stripe 1 . The spots remain small

and do not become confluent. The evolution of the pattei-n is

the same as that of C. communis in general, but it also recalls

C guttatus. Structurally, however, C. hocourti forms the very
24*
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opposite to C. guttatus and to those specimens of C communis

copei and C. c. australis from Oolima, the Isthmus*, and Ouicatlan,

which are very similarly coloured.

In fact C. bocourti is .structurally indistinguishahle from many
specimens of C. communis occidentalism and from some of the

C. mexiccmus of the Balsas basin. Fundamentally, the evolution

of its pattern is that of the former, but when most agreeing in

coloration with the cojisi or australis varieties it differs most

from these structurally ; or, vice versa, wdien sti-ucturally most

like mexicanus it is diametrically opposed to it in coloration.

Upon this ambiguity rests the best claim for separate recognition

of C. bocourti, which after all happens to be one of the most easily

recognised forms of the whole C. gularis group.

Cnemidophorus mexicanus Peters.

(Text-figs. 69 ; 81 A, B, C, D, F ; 82 A-D, &c.)

Diagnosis.—Large-sized C. gularis in which the original stripes

do not develop pale spots, but are bi-oken up by the encroaching

black of the fields and by the transversely combining brownish

field-spots, resulting eventually in a tiger-barred pattei-n.

The most extreme develoj^ment is i-eached in Oaxaca ; this

variety I distinguish as var. tyjnca. They reach the largest size,

the tiger-pattern is most pronounced, but the collar and the

covering of the posterior side of the forearm are variable, inclining

more towards granules.

Those of the Balsas Ilivei--basin are distinguished by a strong

collar, pre^'alence of scutes on the forearm, and far less pronounced,

more incipient tiger-pattern. They seem, moreover, as fits their

distribution, to pass into aberrant C. communis occidentalis.

These I refer to as C. mexicanus var. balsas.

It is significant that these Oaxaca specimens exhibit the same
trend of variation away from their relations (decreasing collar

and more granular arm-scales and tendency to tiger-pattern) as do
the repi'esentatives of C. communis co2)ei in the State of Oaxaca
in the .shape of C c. australis.

It is irony of fate that the three type-specimens of C. mexicanus
are all immature, and show but little of the tyjjical features.

Range.—The temperate regions of the States of Oaxaca and
Guerrero, descending into the tropics of South Oaxaca and into

the tropical portion of the Balsas basin.

S'u2Jraocidars 4, apparently without exception ; the posterior

separated from the parietal- plates by one row of three or four

elongated granules.

Frenocular variable.

Collar variable. It reaches its largest development in the var.

balsas, being composed of veiy large scales, one row of which

* In my paper Proc. R. S. 1903, p. 118, I had referred to C. bocourti the hirge
specimen from San Domingo, now mentioned as C. communis copei, p. 350 ; and the
Naj-arete specimens now described on p. 343.
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forms the edge without any intermediate granules, e. g. text-fig.

65 B. More frequently the scales of the last row are only of

moderate size (text-fig. 64 B), bordered behind by scattered
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granules, or even by one or more complete rows of granules. On
the average, the collar-type of the var. iypica is that of C sex-

Uneatics and of the f^e/>;:)e{-group, difiering rather much from the



360 DR. H. GADOW OX EVOLUTION [Mar. 20,

large-scaled collar of the var. balsas and of C. communis occi-

dentalis.

Humerus mostly with 4 large and about as many smaller rows

of scales, some of which pass gradually on the elbow into those of

the posterior side of the forea7">n.

Forearm (text-fig. 63 A-D ; 61 C).—Here prevails considerable

variation. It is rarely covei-ed entirely with granules, several

I'ows being enlarged, although sometimes but slightly ; as a rule

more obviously so that a cluster, oi- sevei-al rows of large polygones,

are present ; only in one specimen, the smallest of the types, is

the one long row of large, transverse scutes in the var. ti/pica.

Bvit in the var. balsas large scutes are much more common. The
great variability, even in specimens from the same locality, is

shown in the table, p. 362.

Front of forearm (text-fig. 61 A, B, D).—Mostly with three

complete rows of plates, rarely with only two large rows, some-

times with a smaller fourth lateral row. Attention may be drawn
to the peculiar arrangement (text-fig. 61 I) which was observed

in a specimen from Cuernavaca and one from the southern slope

of the Cajones ridge, a very good illustration of the fact that in

the kaleidoscopic changes of this scutellation exactly the same
arrangement may be hit upon "accidentally " in widely separated

specimens.

Front of tibia with 3 to 4 rows.

Femur mostly with 7 rows, 3 of which extend to the knee, as

is the case in C sexlineatus and C. deppei.

Femoral pores mostly from 16-20; cases of 23 or 24 being

qviite exceptional.

The males reach a great size ; specimens of 120 mm. being

quite common. The largest, of 132 mm., from Totolapan, is one

of the record specimens of Cnemidoj)hori, surpassed only by two
specimens of C. communis australis from Cuicatlan, likewise in

the State of Oaxaca.

CXEMIDOPHORUS MEXICAXUS, var. TYPICA.

Matei'ial examined :

—

I. Tlie three type-sjjecimens in the Berlin Museum, collected

by Uhde, and supposed to be from the neighbourhood of the town
of Oaxaca.

II. 16 specimens collected by myself a few miles to the west of

Oaxaca town on oper, rather bari'en terrain, or on the slopes of

stony ravines with icanty scrub.

III. 4 specim' is at Totolapan, a similar terrain, near the

southern foot o? the Mexican plateau, in the Tierra caliente.

Unfortunately all the type-specimens are young. They happen
to agree with each other, and differ from those collected by
myself by decidedly larger scutes on the jjosterior side of the

forearm

.

Coloration.— Under parts mostly uniform joale yellowish white,

v.'ith a reddish tin^-e on the hind limbs and on the throat, while
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the under surface of the tail and the whole of its terminal half all
round are of an orange to almost brick-red colour. The collar is
never dark. The chest and abdomen of old specimens, especially
males, are suffused with greenish or faint blue, while the basal parts
of the scales are blackish. After removal of the horny portion of
the epidermis, which is quite opaque, the scales appear entirely
blue-black.—The 61 mm. type-specimen is quite exceptional

;

chest and belly being much mottled with black, this pigment
being almost pi-eponderant on the chest.

Ujjper parts : During their growth these lizards pass through
an extraordinary series of changes in their colours and pattern
(text- figs. 69, 81, 82).

Text-fig. 82.

Cncmidopliorus mexicanus ti/picus.

A = Oaxaca No. 9. Third pair of stripes partly vanishing and cut across by the
increasing pale field-patches.

B = Oaxaca No. 8. Third pair of stripes restricted to faint narrow traces on the
neck.

C = Totolapan No. 3. Old specimen; completely tiger-barred.
D = Oaxaca No. 16.

Stage A.—The young, up to about 50-60 mm., possesses three
pairs of complete white stripes, sharply alternating with dark
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brown fields. The mid-field between the narrow stripes 3-3 is

pale, bordered by rows of dark sj^ecks.

Stage B.—Faint, pale brown spots appear in the first and second

fields, and the mid-field becomes lighter in this way that the dark

pigment is arranged in more continuous lines against the inner

borders of the third stiipes ; and occasionally theie appears a

darker central streak in the broadening mid-field. Then, with a

length of about 70 mm., the field-spots, which are never sharp,

become lighter and more numerous, and arrange themselves in

one or two roM^s in each field, and the pale portions of the

widening mid-field become greenish.

Stage 0.—When the lizards approach maturity, length about

100 mm., the stripes 1 and 2, hitherto very conspicuous, become
dull and lose their sharp contours. The pale field-spots become
transversely confluent whei'e they existed in double rows in a

field, or they become enlai-ged transversely, so that each field is

broken up into some 20 or more dark cross-bars, alternating with

pale bars. Both kinds of bars encroach upon the dissolving

strijDes 1, 2, and 3, whilst the remaining portions of these lines

join, or merge into, the pale brown or olive-grey, which gradually

becomes the predominant ground-colour.

Stage D.—Ultimately the whole back and the sides of the body
assume a very complex pattern : brown, pale brown, olive, and
whitish colours, mottled or vemiculated ; on the whole, however,

decidedly cross-barred. The black bars are of course most
conspicuous, and in some cases the black bars of the right and
left sides meet aci'oss the back, producing a strikingly handsome
tiger-pattern. The extent to which the longitudinal stripes

disappear varies much, and in the adult of both sexes the detail

of the whole comj)licated pattern is scarcely the same in two
individuals from the same locality.

A noteworthy character of these lizards is the complete absence

of any pale spots except those transitory faint spots in the fields of

young specimens. In this respect they differ conspicuously from

G. communis and its relations, with their numerous shai'ply marked
white, yellow, or blue spots either all over the upper suiface, or at

least on the rump, root of the tail, and on the thighs. The thighs

of specimens from Oaxaca and Totolapan are always marbled,

and the usual white stripe on the posterior side of the thigh is

broken up and disappears at an early stage.

Cnemidophorus mexicanus, var. balsas. (Text-fig. 83.)

Number of specimens examined about 71.

Within the Basin of the Balsas Biver, from Cuernavaca in the

north to Chilpancingo in the south, the genus CnemidoTphorus is,

besides C dejypei, represented by a form which difFei'S from the

typical C. communis occidentalis mainly in the evolution of the

doi'sal pattern. It might be described as an intensified, enlarged

G. gularis of which the stiipes become destroyed by invasion from
the fields, whilst they are not broken up into series of light spots.
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nor are sucli new spots developed in the stripes. Pale brown field-
spots are invariably present in youth and middle age. The collar
is the strongest and most complete in the whole genus, without
granules, except here and there a' granule inserted between
neighbouring scales of the edge.

^Z

^ 77
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The evolution of the dorsal pattern is somewhat complicated in
detail, owing to the considerable amount of individual variation
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and to the fact that many specimens stop short at a stage, while

others, in other localities, pass through and beyond, when they

have reached the corresponding size or age.

The young start with 6 pale, sharply marked whitish stripes

upon very dark, almost black ground, but the mid-field is grey,

with inner dark borders, and this mid-field is frequently subdivided

into one or two greenish stripes, so that the total number of

stripes is 7 or 8. The fields are originally uniform dark, blackish ;

then turn up pale field-spots, mostly light brown or reddish

bro-wn, in one or two rows. These spots become transversely con-

fluent within each field, first in the lateral field and in field I.,

then in field II. ; and thus the fields are cut up into irregular

alternating black and bi'own bars. These short cross-bars, restricted

to within their fields, often remain imperfect ; so that the total

efl:ect is one of black and pale spots or patches. Meanwhile the

stripes change from whitish to pale grey-green. The originally

Ijrownish spots and bars are likewise liable to change colour.

Either they become dull white, especially on the lateral field, or

they become grey-green, especially in fields II. and III. ; those in

field I. retain their brown colour longest.

As a ride the stripes remain intact unless they are joined by

the spreading grey-green bars. This fusion of the stripes

with the spreading greenish patches and bars imitates the

tendency of turning the grey-green into the prevailing groimd-

colour ; whilst the black portions, originally the dominant

colour, are henceforth allowed to groAv into narrow cross-bars,

which can spread over several fields by crossing the self-effacing

stripes. The ultimate result is a moderate black tiger-barring

upon an ever-increasing green-grey ground, which itself tends to

become duller and darker. This condition is in C. mexicanus var.

balsas reached but rarely, for instance by a few specimens from

Chilpancingo, Rio Balsas, and Iguala.

Another'complication initiates what becomes the characteristic

feature in C. communis. The thighs, the root of the tail, and the

rump develop numerous small but conspicuous whitish spots or

specks, which are partly the modified original field-spots, and, most

important, white or yellowish spots which appear in the original

pale stripes, hand in hand with a blackening of the ground-colour.

This tendency to spottiness gradually extends from the rump upon

the lower back and especially along the first stripe. These white

or yelloAvish spots on thighs, root of tail, rump, and lower back

show no tendency to fuse with each other ; on the contrary, they

seem to become more pronounced and more numerous with age.

Such specimens, all adult, are some of those from Cuernavaca,

Iguala, and Chilpancingo (text-fig. 83 D, E, F).

Colour of under stirface.—The throat and collar are always

whitish, never blue or black or mottled, but the throat is often

strongly sufi\ised with pink, especially in the adult males. Chest

and abdomen are at first whitish, but they soon become suffused

Avith blue, and the scales of the fianks and belly become with age
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mottled with blackish. Although much black pigment may become

deposited, it is always restricted to the deeper strata, so that the

under parts never appear dark. The light stripe behind the tail

is invariably broken up. The under surface of the tail is white

to yellowish flesh-colour.

Remarks upon the Pattern prevailing in various Localities.

Cuernavaca (text-fig. 83 0, D).—The 6 principal stripes remain

intact, except in specimens with many yellow spots on the rump,

when stripe 1 is broken into white beads ; and in some old males

the black cross-bars invade the strips 3. Even in the oldest

specimens the black and brown cross-bars are mostly confined to

their respective fields. In one handsome male the upper chest is

mottled pink and blue.

Cuautla.—None reaches the stage in which the stripes are

anywhere destroyed. The largest male shows no cross-bars, only

double spots,

Jojutla.—Striped ; nowhere with white spots.

Ixtla and Iguala (text-fig. 83 E, F, G).—In old males the

stripes are very dull ; black and light cross-bars encroach upon

the stripes, producing tiger-bars; with or without numerous

small white spots on rump and thighs.

Fdo Balsas (text-fig. 83 A).—The stripes vanish into the ashy-

brown or olive-grey ground-colour, which becomes studded with

numerous small black spots on the back. On the flanks and

sides of the trunk short irregular black bars alternate with grey

or whitish short bars. There are no whitish spots on rump, thigh,

or tail.

These Balsas specimens, in their isolation, are remarkable for

their general coloration and pattern, combined with a rather high

number of femoral scales and pores.

Chilixmcingo.—Fede grey and black tiger-bars combined with

vanishing first and second stripes are rather prevalent. Pale

small spots are restricted to the hind limbs. The number of

femoi^al pores is rather low.

Tessell iTus-Groivp.

Specimens examined :

—

C. p)erp>lexus. 2, Brit. Mus., 72 and 69 mm. ; from Bernalillo

Co., ISTew Mexico.

C. tessellatus. 2, Brit. Mus., 56 and 92 mm. ; from Arizona, or

New Mexico ?

1, Brit. Mus., 82 mm. ; from Julian Mountains,

Cal. (6'. stejnegeri.)

1

,

Field Mus., 93 mm. ; from El Paso. {C. multi-

scutatus.)

C. maximus. 2, Brit. Mus.

C. melanostetJms. 2, Brit. Mus. ; Fort Lowell, Arizona.

2, Field Mus. ; Lerdo, Durango-Coahuila.

(C variolosus.)
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Key to the SjJecies ci'C. of the TESSELLATCS-Groiqi.

Nasal not touching second labial.

Throat pale, not spotted.

7 stripes, no field-spots. Length 86 mm.
N^w Jlexico. C. perplcxus.

8 stripes, no field-spots. Length GO mm.
Nuevo Leon. C. octal in eat us.

No stripes, no field-spots. Length 56 mm.
Nuevo Leon. C. inornatus.

Throat pale, svith dark spots.

Brown marbled. Length 120 mm.
Lower California. C. ma.rimiis.

With field-spots and stripes, ultimately spotted

and barred with black and white. Length . ^ fessellatus.
102 mm 8outh-western U.S.A.^

=stehieaeri
Becomes unicoloured, with 3 rows of blackish ^ j >i

•

spots. Thighs and tail below vermilion.

Length 100 mm. San Margarita Island,

West Lower California. C. ruhidns.

Throat and rest of under parts blackish.

Vermiculated and spotted on
^^^f^ f?^^^^- c q. melanostethus.

Length 86 mm Nortli Mexico to Arizona.
^ _^ ^arioloms.

Monochrome blackish. Length 82 mm. '

Sonora and San Martyr Island, Gulf , ^ ,„„,,^ .,-,.

o|Caht<)rnia
^ ^^, Jj,^

Nasal in contact with second labial.

Only 12 or 13 pores. Length 55 mm.
Cedros Island, Lower California. C. labialis.

Tehsella Ti ".s-Group

.

Definition.—Cneynidophorus with 4 supraoculars, a collar com-

posed of many small scales, and the posterior side of the forearm

covered with granules only.

This group, centred in iSonoraland, is composed of a great

number of definable forms and has a very wide distribution

;

roughly speaking, from San Francisco across Nevada to the Great

Salt Lake, thence south-eastwards through the whole basin of

the Rio Grande down to Laredo, from El Paso to Hermosillo in

Sonora, and from the southern end of Lower California again to

San Francisco. Nearly the whole of this wide range is inhabited

by the central form C. tesseUatus with its correspondingly greatest

amount of variation in structure and pattern of coloration. Almost

all the other forms are rather local.

CxEMiDOPHORUS PERPLEXUS Baird.

Unfortunately only two specimens of this apparently least

specialised kind could be examined. Some have been recorded

from the Yalley of the Rio Grande near and north of El Paso

;

others from Pecos in Texas by A. E. Brown, Proc. Acad. Phil.

1903, p. 547.

According to Cope, the colour-characters are the possession and

retention of 7 stripes, absence of pale spots in the fields, and

absence of dark spots on the throat and on the rest of the under

parts. Larger humeral scales in 4 rows, femorals in 6 rows,

counting from the largest to the pores which number 19 ; size

from snout to vent 86 mm.
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Two specimens in the Brit. Mus. from Bernalillo Co., ISTew

Mexico, 67 and 72 mm. in length, possess 7 complete white stripes,

the central being zigzag, but there are white spots in the first

and second fields. Under parts all creamy white ; throat without
spots. Structurally they agree with C. pei-plexv^s. Humerus
with 4 rows of large scales, femur with 6 or 7 rows ; anterior
side of forearm and tibia with 3 rows

;
pores 18 and 19.

Specimens from Pecos according to Brown :—Largest 64 mm.
;

7 stripes; pores 13-18, averaging 15 only. He remarks that a
few of the scales (granules) of the posterior side of the forearm
are sometimes a little enlarged, and that two of the sjDecimens
have " large scales on the edge of the collar " instead of granules.
Brown therefore considers C. perplexus as a subspecies of

G. sexlineatus.

Cnemidophorus tessellatus * Say. (Text-figs. 70 & 64 A.)

Length of adult 80-100 mm. Humerus with 4 or 5 large rows
(Brown, 4 to 7) ; femur mostly with 7, rarely with 6 or 8 rows.

Pores, according to Cope, 17-21 ; according to Brown two specimens
from Pecos with 24 and 25 ; fifteen specimens from Alamogordo-
New Mexico, with 22-25, average 23.

There is a variable number of stripes which tend to become
destroyed by white field-spots. Throat and I'est of under parts
with sparse black sjDots.

Bange. From the Coast of California to ISJ'evada up to 6500 ft.,

Utah, Arizona, New Mexico, Basin of Rio Grande and Pecos in

Texas. Also in Lower California and on Cedros Island.

The variations of the colour-pattern are enormous and seem to

be progressive, bearing several striking analogies to those observed
in the gularis and clepjjei groups. The successive changes, mainly
as pointed out and figured by Cope, are as follows. It must be
borne in mind that the individuals of local clans may stop short

at any of these stages, cases of Eimer's " Genepistasis."

The young start with 6 or more stripes ; the first and second
of which bi-eak up into longitudinal spots, and a series of white
lateral spots seems likewise frequent. White spots apjDear in the

fields, and either join the white stripes, or they gradually break
up the fields transversely. This may result in the formation of

* Cnemidophoeus geahami Baird & Girard.

Based upon two specimens from between El Paso and San Antonio in New
Mexico ; two other specimens reported from Jule Canon on the Staked Plain of
Texas.
According to Cope, C. stejnegeri (which itself is synonj'mous with C. tessellatus)

differs from C. graliami in coloration onlj'. If this were the case, the latter would
also belong to the tessellatiis-g'^ov.'p, most likelj^ to C. perplexus, with which the
pattern of colour agrees very well. Possibly the grahdmi specimens have somewhat
enlarged scales forming a central cluster on the mesofitychium, as is not uncommon
in C. tessellatus, e. g., from San Diego, and this feature has been exaggerated in

fig. 117 of Cope's work. The figures on pi. 37 of the Mexican Boundary Commission
are too fanciful to be considered.

A. E. Brown records one specimen from Pecos, Texas, with 21 pores, "almost
identical with C sexlineatics in scale characters."
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white and bLack cross-bars on the flanks. The stripes pi-evail on

the neck, shoulder, and mid-back, while spots become predominant

on the rump. To such specimens applies the name of C. gracilis

B. k G.*

The next question is lohether the white colour becomes prevalent

and represents the gi-ound-colour, with black spots and lines ; and

this condition leads to an extreme in wdiich the wdiite ground-

colour turns to dull or brownish, interspersed with black spots

onlv, which ultimately may be counted in transveise or in longi-

tudinal rows (C. ruhichis, text-fig. 70 E, see p. 293). Or, the black

becomes prevalent ; and this condition leads to various appeai-ances,

namely, dark -coloured white-spotted (leopards), or with a trans-

verse black and white giidiron pattern on the I'ump, or black and

white cross-baiTcd on rump and Hanks (tigers).

Such leopards, gridirons, or tigers, as the case may be (e. g.

C. tigris of Baird & Gir., and also of Cope, Proc. Am. Phil. Soc.

1886, p. 283), occur in the tSonoi'an zone on the open desert, some-

times together with the Leopard-lizard Crotcqihytus wisliceni, as

pointed out by Mei-riam, quoted by Cope, p. 578. They are also

common in the Mojave desert; in Utah, and in Nevada on

Juniper Mountain up to 6500 ft.

These spotted and barred individuals represent one kind of

desert form ; another kind is C. ruhidus, in which the whole

dorsal surface has become uniform light bi'own, interspersed with

black spots. These spots again may become evanescent from

neck and shoulders backwards ; such specimens are recorded

from 8. Margarita Island, Lower California.

It would he interesting to ascertain to what extent the more
striped individuals coincide in their habitat with those districts

which are decidedly not deserts, e. g., the neighbourhood of Laredo

from El Paso to S. Antonio in New Mexico, Fresno, Bernalillo

and Los Angeles in California.

Cnemidophorus multiscutatus Cope, based upon four specimens

from Cedros Island, West Coast of Lower California, can scarcely

claim distinctive rank.

Cope gives the following data :—Length 85 mm. Humerus
with 7-8 rows, but he adds that this number is not quite constant,

one specimen having but 6 lows. Femoral rows 8-9, but I fail

to count even 8 in Cope's figure. Pores 20-22. Throat and

collar with ti-ansverse black spots and bands ; tail with black

spots below ;
" belly black and light olive mixed." Doi'sal

coloration like that of the C gracilis stage of C. tessellatus. He
adds that he caught a specimen structui-ally exactly like this

multiscutatus near Pyramid Lake in Western Nevada. This,

coupled with the fact that Cope himself records four specimens of

* To none of these stages applies C. ffuttatits Hallowell, as Cope would have it.

Hallowell distinctly states that the subgular fold is mai-gined with a row of large

smooth scales.
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the typical G. tessellatus from Oedros Island, restricts the supposed
differences of his C. inultiscutatus to a mere individual variation.

Further, a specimen (text-fig. 64 A) obtained by Dr. Meek at

El Paso fits exactly the C. tessellatus multiscutatus. Length
93 mm. Humerus with 7 to 8 scales ; femur with 7 ;

pores 22/20.

The throat and collar are pale blue, both with scattered jet-black

spots. Chest white, with scattered black spots. Belly white to

greenish yellow, here and there with half a black scale. Thighs
below greenish yellow ; tail below with blackish spots. Doi'sal

surface of black ground-colour with 4 pairs of light stripes, of

which the first is broken up into yellow spots and bars, while the

others are partly broken and zigzag. On the shoulders and neck
the general colour is grey with about six rows of black spots,

while the last traces of the former pale stripes are completely

lost. Thighs above and behind with large greenish-yellow spots

on bluish ground.

As a peculiarity I mention in this specimen the existence of

three enlai-ged scales across the lower eyelid, exactly as those

figured by Cope, p. 584, in tessellatus rubidus. The artist no
doubt saw correctly, but the author does not mention this peculiar

arrangement.

Onemidophorus maximus Cope.

From Lower California : Cape St. Lucas, La Paz, and the little

island of Espirito Santo. " The largest species of the genus "

;

Boulenger retui^ns the largest as of 120 mm.
Humeral row^ 4-5 in Cope's key, p. 568, but in the text,

p. 571, are stated 6-8, Anterior surface of forearm with 4 rows
;

posterior surface granular, but according to the figure with
slightly enlai'ged granules on mid-arm. Femur with 7 rows; but
in the figure I should certainly count 9. Pores 24-25 ; in the

figure only 21 or 22. The young are said to have a median light

stripe and two paired stripes on blackish ground. Each of the
fields with two rows of pale spots. The adult are olive-brown
with three brown stripes on each side as broad as the fields, " and
so brokeir by spots of the ground-colour as to resemble series of

confluent brown variations." " Gular region blackish varied
;

abdominal shields black- tipped."

Apparently these specimens from the southern part of Lower
Califoi'nia constitute a large, coarsely marbled, and rather dull-

coloured race of C. tessellatus,

Cnemidophorus rubidus Cope.

From S. Margarita Island, West Coast of Lower California.

Length 100 mm. Humeral rows 5-6
; femoral rows 8-9, Pores

22,

The young have traces of six stripes on light brown ground, and
the fields are cross-barred with olive and black, as in the adult of

C. gularis tnariarum.

Pkoc. Zool, Soc—1906, Yol. I. Ko. XXY. 25
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The adults have the upper parts dove-brown, with three rows

of moi-e or less obsolete black spots on the back, and vextical bars

on the sides. There are no light stripes. The throat is spotted

with black ; the chest and belly hre straw-coloured, tinged with

green, and vai-ied with black and red, the pale scales being black-

edged. The under surface of the thighs, hands and feet, and of

the distal half of the tail is bright vermilion.

This race presents an unmistakable desert type, verging as it

does towards the monochrome condition, with few dark spots.

The isolated occurrence of these lizards, and their bright-

coloured wider parts, combined with the comparatively large

number of pores, femoral and humeral scales, justify their sub-

specific rank to C. tessellatus, with which they are closely allied.

Cnemidophorus MELANOSTETHus Copo =wtHoZosws Cope.

The types of melanostethus in the (Smithsonian Mus, are from

the Lower Coloi'ado River, others from Tucson and Fort Lowell

in Arizona. The single type of C variolosios is from Parras in

<Joahuila. Dr. Meek brought identical specimens from Lerdo in

Nuevo Leon. These four localities lie in an almost straight line.

This small species measures, adult, from 62 to 86 mm. Its

most striking character is the coloration : black-blue under parts
;

upper parts bluish, all over vermiculated and spotted with white.

The following description refers to a male and a female specimen

from Lei-do :—4 supraoculars, with granules behind. No fren-

ocular. Collar composed entirely of very small scales, and
granules in several rows from the edge of the collar. Humerus
of the male with 3 large and 3 smaller rows ; of female with

5 large and 1 smaller row.

Front of foreaim : male with 3 complete very regular rows

;

female with 3 very irregular rows. Posterior side of arm entirely

granular. Femur with 6 to 7 rows. Tibia with 2 large and 1

or 2 smaller rows. Preanal isthmus with 2-3 rows of small

scales.

Pores : male 22/23 ; female 23/25. Two specimens from Foi-t

Lowell have 18/19 and 21 pores. Cope's tj-pe-sjoecimen from

Coahuila is said to have 25 pores (pp. 568, 587), but the figure on

p. 588 shows only 20. The hind limb of the type is said to reach

the prenasal plate. That of the Lerdo male reaches between ear

and eye ; that of the female reaches the posterior angle of the

eye.

Coloration of male : Throat blue, collar and chest black

;

abdomen black with white edges to the scales ; tail below much
speckled with black-blue. Female : Throat, collar, and chest blue

;

abdomen blue with white-edged scales ; thighs blue and white

;

tail mostly blue.—Upper surface : bluish ground-coloui-, all

vermiculated and spotted with yellowish white ; in the female

without traces of stripes, while in the male stripes 2 and 3 are

still discernible. In a female specimen from Fort Lowell. British

Museum, 70 mm., with eggs, stripe 1 is nearly gone, while stripes
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2 and 3 are still present, but grey ; fields still with double rows
of numerous spots ; throat mottled.

Cope, who had many specimens from the Colorado River, adds

that the young have two pairs of narrow stripes, that the fields

between them show a row of pale spots, and that the thorax is

not black. The adult he describes as having about 14 rows of

grey-yellow spots on grey-olive ground.

In colour and pattern of the upper parts, this species strikingly

resembles the C. sccdaris of the C. gidaris-gronp ; on the other

hand, the mottled throat of the Ft. Lowell female and the dorsal

striation show that C melanostethus is a smaller and nigrescent

form closely allied to C. tessellatus.

Onemidophorus marttris Stejneger= oei^ioj^s Cope.

From San Martyr Island in the Gulf of California, and from
Hermosillo in Sonora. Length 82 mm.
Humerals 4-5 ; femorals 6-7

;
pores 20-21.

Immature, or females ? : with 7 narrow stripes, which are a
little paler than the ground-colour ; fields obscurely spotted, but
one of the females has the fields spotless and black ; under parts

white, throat and collar dusky. Old specimens are black above
and below, except the hind limbs and the ventral line of the tail.

The posterior side of the thighs is marked with three black
longitudinal stripes.

The following two species are based upon very insufficient

material, possibly young specimens.

They belong without any doubt to the tessellatus-gvow\),

Cnemidophorus octolineatus Baird.

The single specimen, from Pesqueria Grande in Nuevo Leon,
measures 60 mm. Bluish olive, darker above, lighter below

;

with 8 pale narrow stripes of the same tint ; without any spots
on body, tail, or limbs. Humeral rows of scales 5, femorals 6,

tibials 3. Pores 17. Scales of the back depressed.

Cnemidophorus inornatus Baird.

Two specimens, from Pesqueria Grande, JSTuevo Leon, of 56 mm.
Uniform dark olivaceous above, pale olivaceous below ; without
spots or stripes. Scales of the back tubercular and elevated.
Humerus with 6 rows. Femur with only 4 or 5 rows according
to Cope, but I count 6 very regular rows in the figure on p. 591.
Pores 16-17.

I am inclined to think that these are very young specimens.
Cope remarks that "it is the smallest species, and yet shows no
indication of stripes." However, in very young examples of
C. guttatus, the spotted and dull-coloured forest-variety of O. im-
mtttabilis, the stiipes are freqviently at first so very faint that
they are visible only in certain lights, and they appear only later
as stripes, soon to be broken up and to partly vanish again.

25*
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Cnemidophorus labialis Stejneger.

Based upon five specimens from Ceclros Island, Lowei" California.

Distinguished from all the other Cneviido2)hori by the nasal being

n contact with the second upper labial, which latter completely

separates the postnasal from the first labial. Supraoculars 4, but

in the figure given by Cope the 4th or postei-ior supraocular is

bi'oken up into two or three smaller scales ; a condition wliich may
be an individual abnoi'mality, but which also is shown in the figures

of C. sericeiis and semifasciatus . The collar, to judge fi'om the

figure, is composed of decidedly small scales, only those of the

middle being somewhat lai-ger ; all the scales, however, form the

posteiior sharp mai-gin of the collar, there being no granules.

The posterior sui'face of the forearm is covei'ed with gi-anules,

about three rows of which ai-e slightly enlai-ged. Femoral rows 5,

or only 4. Pores 12 to 13. Only two large pi-eanal plates, the

usual postei'ior pair being fused into one broad plate. Total

length 55 mm.
" Colour above dark bi'own, with six longitudinal light lines

and a median clay-coloured band of the same shade as the top of

the head ; two light longitudinal lines on fore limbs and three on
hind limbs ; under side whitish, more or less suffused with bluish,

especially on the flanks."

This little species is very puzzling. The arrangement of the

labials and nasals is unique. The condition of the collar is

essentially that of the tessellatus-g,vo\v^, but recalling the gularis-

group by the sharp edge without granules. However, a very

similar collar is given to C. octolineatus and C. inornatus in Cope's

figures. The slightly enlai-ged granules on the forearm point to

C, deppei and to C sexlhieatus, which latter is, moreover, closely

approached by the colour-pattern. The three peculiar pale stripes

on the hind limb recall the equally peculiar three black stripes of

C. martyris.

References to the original descri2itions of species

of Cnemidophorus.

C. sexlineatus Linne, Syst. Nat. xii. 1766, p. 364.

DsppEi-GrowT^.

C. guttaUis Wiegm. Herpetolog. Mexicana, 1834, p. 29.

= microlepidopus Cope, Proc. Am. Phil. Soc. xvii. 1877,

p. 93.

= u'iiicolor Cope, ibid.

C. deppei Wiegm. Herp, Mexic. 1834, p. 28.

= decemlineatus Hallowell, Proc. Ac. Philad. 1860, p. 482.

= Uneatissimus Cope, Pi^oc. Am. Phil. Soc. 1877, p. 94.

= alfaronis Cope, Proc. Ac. Philad. 1894, p. 199.

C. immutabilis Cope, Proc. Am. Phil. Soc. 1877, p. 93.

= C. guUatas var. striata Gadow, Proc. Roy. Soc. 1903,

p. 155.



1906.] IN MEXICAN LIZARDS. 375

GuLARis-Grou-p.

C. gularis Baird & Girard, Proc. Ac. Phil. 1852, p. 128.

=giottatus Hallowell, nee Wiegm, op. cit. 1854, p. 192.

C. mexicanus Peters, Monatsb. Berl. Ak. 1869, p. 62.

C. gularis communis Cope, Proc. Am. Phil. Soc. 1877, p. 95;
1886, p. 283.

C. angusticeps Cope, ibid. 1877, p. 95.

?(7. costatus Cope, ibid. 1877, p. 95.

C. mariarum Giinther, Biol. C.-Americ, Kept. p. 28.

C sexlineatus var. hocourti Blgr. Cat. Liz. ii. 1885, p. 367.

G. gularis scalaris Cope, Americ. Naturalist, 1891, p. 1135 ; Trans.

Am. Phil. Soc. 1892, p. 47.

C. gularis se^nifasciatus Cope, Trans. Am. Phil. Soc. 1892, p. 49.

= C. g. sei'iceus Cope, op. cit. p. 48.

C. septemvittafus Cope, op. cit. 1893, p. 40.

Tessella rc'S'-Group.

Cnemidophorus (Aoneiva) tessellatus Say, Long's Exp. Rocky M.ii.

1823, p. 50.

= C gracilis Baird & Girard, Proc. Ac. N. Sc. Philad. 1852,

p. 128.

=C tigris*, Baird & Girard, ibid. p. 69.

= (7. tessellattis midtiscutahts Cope, Trans. Am. Phil. Soc.

1892, p. 38.

C. stejnegeri Van Denburgh, Proc. Cal. Ac. Sci. 1894, p. 300.

C. perplexus Baird & Girard, Proc. Ac. N. Sc. Phil. 1852, p. 128.

C. grahami Baird & Girard, ibid. 1852, p. 128.

C. octolineati(,s Baird & Girard, ibid. 1858, p. 255.

C. inornatus Baird & Girard, ibid. 1858, p. 255.

G. maximus Cope, ibid. 1863, p. 104.

G. melanostethus Cope, ibid. 1863, p. 104.

= C. tessellatios variolosus Cope, Trans. Am. Phil. Soc. 1892,

p. 39.

G. laUalis Stejneger, Proc. U.S. Nat. Mus. 1889, p. 643.

G. martyris Stejneger, ibid. 1890, p. 407.

= a3thiops Cope, Report U.S.Nat. Mus. for 1898, p. 582.

G. tessellatus ruhidus Cope, Trans. Am. Phil. Soc. 1892, p. 36.

* Peters has remarked that C. tirjris B. & G. is "undoubtedly "=C sackii
Wiegm. Herpetol. Mexic. 1834, p. 29. I have been able to corroborate this, by
examination of the type-specimen in the Berlin Museum. This synonymy does
not apply to the three specimens collected by Sall6 at Oaxaca, determined by Bocourt
as C. sexlineatus var. sackii, Wiegm.
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April 10, 1906.

Hkrbert Druce, Esq., Vice-President, in the Chair.

Mr. F. E. Beddard, F.R.S., exhibited a partially dissected

specimen of the Scincoid Lizard Trachysanrus rugosics, and made
the following remarks :

—

The existence of a j^a^'ustermom (" abdominal riVjs ") is more

Text-fig. 84.

Portion of ventral surface of Trachijsaurus rurjosus.

a, ahdominal ribs; c, cut edge of superficial abdominal muscles; r, ribs.

obvious for purposes of demonstration in this Lizard than
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Tiliqua scincoides, in which species I have recorded * the structure

in question as I believe for the first time ; for the elements are

larger and more thoroughly chondrified, and thus more easily

distinguishable from the tendinous intersections of the abdominal

muscles in which they lie than in Tiliqua, as will be seen in the

figure (text-fig. 84). When the outermost layer of the abdominal
musculature is raised from the deeper layer, the abdominal ribs

are raised with the former and can thus be seen to overlie

the true ribs which occur in the deeper layer of the ventral

musculature.

Three pairs of abdominal ribs meet in the middle line and thus

form a series of three chevrons. The first two of these possess a

forwardly-directed process of the triangular plate which forms the

region where the two ribs of the pair are fused. Behind these

comes one pair of abdominal ribs, which does not—but only just

does not—meet in the middle line. A fifth and sixth i-udimentary

pair exists ; there is a true rudiment on the right side of a

seventh abdominal rib. Behind this only the tendinous inter-

sections of the abdominal muscles are visible. In the region

of the parasternum the true ribs do not reach the middle line as

cartilaginous rods, and, as already mentioned, they ai-e overlapped by

the gristly rods of the parasternum. As Prof. Parker has pointed

out t, there are five pairs of true ribs attached to the stei-num in

Trachysaurus. He does not, however, mention that a pair behind

these also meet and fuse in the middle line a little way behind the

sternum. These true ribs meet and fuse supei-ficially and exactly

resemble the succeeding abdominal ribs, so far as the median region

is concerned. This, however, can invalidate no homology, for the

exposure of a true additional piece of xiphisternum is simply due

to the absence of pectoral muscles ; and in any ca.se the remaining

pieces of cartilage so entirely overlap so considei-able a portion of

the true ribs that they cannot possibly be regarded as the

equivalent of their median ventral extremities, which, indeed,

themselves reach to within a millimetre or two of the ventral

middle line.

Mr. R. I. Pocock, F.Z.S., exhibited the skull of a Horse to show
the preorbital pit, and made some remarks upon the occurrence of

this feature in the skulls of extinct and existing Equida^, and
commented on its supposed homology to the praaorbital pit of

Hijyparion and upon the systematic value that has been attached

to it.

The following papers were read :

—

* " On the Presence of Parasternum in . . . Tiliqua, &c.," P. Z. S. 1904, vol. ii.

p. 154.

t Monograph on Shoulder-Girdle, Ray Soc. 1868 p. 114.
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1. On the Fresb-water Fishes of the Island of Trinidad,

based on the collection, noteSj and sketches made by

Mr. Lechmere Guppy, Junr. By C. Tate Regan,

B.A., F.Z.S.

[Received Jiimiary 26, 19U6.]

(Plates XXI.-XXV.*)

The Fi-esh-water Fishes of the Island of Trinidad, West Indies,

formed the subject of an important memoir by Dr. Th. Gill t in

1858. The following is a list of the species which he described,

together with the names used to designate them in the present

paper :

—

Polj'centrus schomburgkii.

Gobius fasciatus.

Acara pulchra.

Cichlosoma bimaculatum.

Crenicichla saxatilis.

Pimulodus wilsoni.

Callichthys kneri.

„ littoralis.

„ thoracatus.

Cor^'doras aeiieus.

Plecostomus guacari.

Ancistrns trinitatis.

Macrodon trahira.

Erythvinus unita;niatus.

Tetragoiiopterus maculatus.

„ tiEiiiurus.

Chirodon pulcher.

Tetragoiiopterus unilineatus.

Cui'imatus argenteus.

Polycentrus tricolor Gill

Cteiiogobius fasciatus Gill

Cychlasoina pulchrum Gill

„ tajiiia lieim.

Crenicichla frouata Gill

Pimelenotus wilsoni Gill

Callichthys kncri Gill

Hoplosteruum laivigatuiii Val.

„ stevardii Gill

Hoplosoma luneum Gill

H3'postomus robinii C. ^^ V.

Aiicistrus guacharote C. ^' V.

Macrodon fcrox Gill

Erythrinus ciiiereus Gill

Puecilurichthys brevoortii Gill

„ taeiiiurus Gill

„ pulcher Gill

,, unilineatus Gill

Curiniatus argenteus Gill

Stevardia alliipinnis Gill

Corynopoma riisei Gill

„ veedonii Gill

Nematopoma searlesii Gill I

In Dr. Gunther's Catalogue of Fishes (1859-1870) a little

C3'prinodont was described from Trinidad nnder the name
Girardiniis gupx>yi t, and in 1873 and 1874 the late Prof.

Liitken § published some critical notes on the Siluroid and
Cliai-acinid fishes described by Dr. Gill.

The present paper deals with a collection made by Mr, Lechmere
Guppy, Junr., who has followed out a sitggestion made by
Mr. Boulenger to such good purpose that he has sent to the
British Museum a series of well-preserved specimens representing

thirty-live species, including all but three of those which have
previously been described from the island. He has also sent

* For explanation of the Plates, see p. 393.

t Ann. Lye. N. York, vi. pp. 363-430.

X This species was named after Mr. L. Guppy, Seiir.

§ Vid. Medd. Kjobenhavu, 1873, pp. 214-217, and 1874, pp. 220-240.

• = Corynopoma riisii.
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notes on the habits and the life-coloration of these fishes, and a

set of beautifully executed watei'-colour diawings made by him-
self, some of which have been reproduced b}'' Mr. Green to

illustrate this paper.

Mr. Guppy's collecting was done in the northern part of the

island, and most of the fish were taken on the Streatham Lodge
Estate in muddy streams draining into the Caroni River, flowing

through narrow ravines in which there is a considerable growth
of rank grass. In times of drought these streams form a series of

almost isolated pools. The Cai-oni River has a fair current
;

during heavy rains it overflows its banks and the surrounding

country is swamped ; floods extending for miles round sometimes
occur in the wet season, the egress of water fi'om the river being

checked by the high tides caused by the quantity of water

poured into the Gulf of Paria by the Orinoco.

Mr. A. J. Pasea, of Streatham Lodge Estate, accompanied Mr.
Guppy on all his expeditions, put his seine nets and trained labour

at his disposal, and gave him the benefit of his experience as to

the best localities to fish in, while Mr. Balfour, of Frederick

Estate, lent him a boat for use on the Caroni. Assistance was
also given in various waj^s by Dr. Tulloch, Sir 0. C. Knollys, the

Hon. S. W. Knagg, and Sir A. Maloney. To all of these gentle-

men, and especially to Mr. Pasea, Mr. Guppy wishes to express

his gratitude.

I have prepared a key to the fishes which have so far been

recorded from the fresh-waters of Trinidad, and I follow it with

a list arranged in systematic oi-der, with extracts from Mr. Guppy's
notes, and with full descriptions of those species which are not

well known. Whenever possible I have placed the extracts from
Mr. Guppy's notes in inverted commas.

Synopsis of the Species of Fresh-water Fishes so far recorded

from Trinidad.

I. Body scalj- ; ventral fins present, abdominal ; fins without spines.

A. No adipose fin.

1. Mouth small ; teeth unicuspid.

Anal fin with 15-17 rays 25. HaplocJiilus harti.

Anal fin with 8-9 rays 26. Girardinus giippyi.

2. Mouth large; teeth conical.

Dorsal fin with 13-15 rays. 38-40 scales in a longitudinal
series 1. Macrodon trahira.

Dorsal fin with 10-11 rays. 32-33 scales in a longitudinal

series 2. Erythrinus unitmniatus.

3. Mouth small ; teeth compressed, notched or denticulated.

3. Coripiopoma riisii.

B. An adipose fin.

1. Teeth well developed, compressed, notched or denticulated.

a. Prsemaxillary teeth in a double series.

a. Lateral line complete.

* Depth of body 3-35 iii the length.

Diameter of eye § the length of head (in specimens of GO-
GS mm.) 4. Tetragonopterus teeniurus.

Diameter of eye |-J the length of head (in specimens of 65-
85 mm.) 5. T. guppyi.
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** Depth of body 2-2f in tlie length 6. T. maciilatus.

/3. Lateral line wanting posteriorly ... 7. T. uniUneatus.

h. PraBmaxillary teeth in a single series . 8. Chirodon pidcher.

2. Teeth wanting 9. Curimatus argenfcus.

II. Body elongate, scaly; no ventral tins; no dorsal; anal
very long 10. Carapus fasciatus.

III. Body naked or with bonj'^ plates ventral fins pre.sent,

abdominal ; an adipose fin.

A. Body naked ; adipose fin normal.

1. Gill-membranes with free posterior edge, not united to

the isthmus.

a. Adipose fin short.

Teeth on the palate in two small separate patches. 11. Arius spi.vii.

Teeth on the palate forming a broad continuous band.

12. A. hcrzbcrgii.

h. Adipose fin very long 13. Fimelodus wilsoni.

2. Gill-membranes broadly united to the isthmus.

Caudal fin deeply forked 14. Fseudaurhenipfertts gappy i.

Caudal fin obliquel}^ truncate 15. Farauvhenipteriis pasca.

B. Body covered on each side with 2 series of lamelUe,

overlapping on the mid-lateral line ; adipose fin with a
movable spine.

1. Two pairs of nuchal plates between parieto-occipital

and basal shield of spine of dorsal fin.

a. Coracoids not exposed on ventral surface.

16. Callichflij/s kneri.

b. Coracoids exposed ventrally.

A median series of plates extending the whole of the distance

from dorsal to adipose fin 17. C. Jittoralis.

A median series of plates in front of the adipose fin, not extend-

ing forward to the dorsal 18. C. tJioracatus.

2. Parieto-occipital produced into a process which reaches

the basal shield of the spine of dorsal fin,

19. Corydoras aiicus.

C. Body covered on each side by 4 or 5 series of bony
plates ; adipose fin with a movable spine.

1. Upper surface of snout covered with small granular
plates.

a. Interoperculum little movable, not notablj'^ spinate

or bristly.

Eye moderate ; snout ovate 20. Plecnstomus ijuacari.

Eye small ; snout broadly rounded 21. P. robini.

b. Interoperculum freely movable, with a bunch of

slender spines with hooked apices, which can bo
everted 22. Ancistrus trinitatis.

2. Upper surface of snout naked, bearing prominent fleshy

tentacles in the males 23. Xenocara cirrhosum.

IV. Body elongate, eel-shaped, naked; no paired fins; gill-

openings represented by a single ventral slit. 24. Symbranclius manunrat us.
V. Body elongate, enclosed in a series of bony rings ; no ventral

fins; snout produced, tubiform 27. Doryichthys lineatas.

VI. Body scaly ; anterior part of dorsal fin formed of spines

or a separate anterior dorsal formed of spines or of simple
flexible rays.

A. Ventrals separate, each formed of an outer spine and of

five branched rays.

1. A single dorsal fin.

Dorsal XVI-XVIII 7-8. Anal XIII-XIV 7-8... 33. Polycentt-us sclwmhurgkii.
Dorsal XVII-XX 13-16. Anal III 8-10 34. Crenicichla saxutilis.

Dorsal XIII-XIV 9-11. Anal III 7-9 35. Acarapulchra.
Dorsal XIV-XV 9-11. Anal IV 8-9 36. Cichjo^pjna bimaoulatum.
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2. Two dorsal fins.

a. Anterior dorsal of 4 spines.

a. Jaws with bands of small pointed teetli.

28. Agonostomus nionticola.

/8. Jaws with minute ciliiform teeth *
; anal lin

usually with III 8 rays; 32 to 36 scales in a

longitudinal series.

Second dorsal with a series of small scales behind each ray, other-

wise naked 29. Ifitffil brasilicnsis.

Second dorsal covered with small scales 30. M. tricliodon.

b. Anterior dorsal of 7 or 8 spines ; anal with 3 spines,

the second and third strong f.

65-75 scales in a longitudinal series; second and third anal spines

subequal 31. Centropomiis imdecimalis.

50-60 scales in a longitudinal series ; second anal spine consider-

ably longer than third 32. G. ensiferus.

c. Anterior dorsal of 6 or 7 slender flexible spines;

anal with a single feeble spine %.

Vomer toothed ; lower jaw projecting ; scales small.

37. Philijpnus dormitator.

Vomer toothless ; jaws equal anteriorly ; scales rather large.

38. Dormitator maculatus.

B. Ventrals united to form a disc.

1. Jaws with bands of small pointed teeth and an outer

series of larger teeth.

32 scales in a longitudinal series 39. Gobiusfasciatus.
60-75 scales in a longitudinal series 40. Chonopkoriis banana.

2. Teeth in the jaws in a single series 41. EoortJwdus breviceps.

* Although only Jf. brasiliensis and TUf. tricliodon have been actually recorded

from Trinidad, there can be but little doubt that all the species of Mugll which occur

on the Atlantic coasts of America are to be obtained there.

These may be distinguished as follows :

—

I. Second dorsal naked except for a series of small scales behind

each ray ; anal with III 8 rays (rarely III 7 or III 9).

38 to 42 scales in a longitudinal series cepJialus L.

32 to 36 scales in a longitudinal series brasiliensis Ag.

II. Second dorsal covered with small scales.

A. Anal with III 9 rays (rarely III 8).

42 to 45 scales in a longitudinal series incilis Hancock.

36 to 39 scales in a longitudinal series curema C. & V.

B. Anal with III 8 rays (rarely III 7 or III 9) ; 32 to 36
scales in a longitudinal series tricliodon Poey.

f Probably all the Atlantic species of Centropomus occur in the rivers of Trinidad.

They may be distinguished thus :—

•

I. Anal with III 7 rays, the second and third spines subequal.

pectinatus Poey.

II. Anal with III 6 rays.

A. Second and third anal spines subequal; 65 to 75 scales

in a longitudinal series undecimalis Bl.

B. Second anal spine longer than third.

75 to 90 scales in a longitudinal series parallelus Poey.

50 to 60 scales in a longitudinal series ensiferus Poey.

I Allied to Fliilypnus dormitator and certainly to be found in the rivers of

Trinidad are two species which may be distinguished thus :

—

Vomer toothless ; lower jaw projecting ; scales small.

Dorsal with VI, I 8 rays Elcotris piso7iis Gm.
Dorsal with VII, I 10 rays E. <juavina C. & V.
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1

.

Macrodon trahira Spix.

" Guabin."

" Much appreciated as an article of food, although rather bony
;

they are purchased readily by the labouring classes.

" A very small specinien'(30 mm.) Avas caught at Oumuto ; it was
skimming along the top of the water when captured. Examples
of this size can vibrate the pectoial fins with extreme rapidity ;

they often rest as if asleep, hence the name ' Dormeuse.'
" Colour : greenish, a more or less distinct blackish longitudinal

band and irregular cross-bars ; vei-tical fins with series of dark
spots."

Hah. Brazil ; Guiana ; Venezuela.

2. ErYTHRINUS UNITiENIATUS Spix.

'* Yarrow."
" Found all over the island in mviddy streams.
" Colour ; greenish or olivaceous ; sometimes a dark longitudinal

lateral stripe ; fins pink."

Ilab. Brazil ; Guiana ; Venezuela.

Genus Corynopoma.

Slevardia Gill, Ann. Lye. N, York, vi. 1858, p. 424.

Coryno2wma Gill, t. c. p. 425 ; Giinth. Cat. Fish. v. p. 287

(1864).

Nematopoma Gill, t. c. p. 428.

This genus appears to be allied to Tetragonopterics, from which
it differs in the more posterior position of the dorsal fin, the

absence of an adipose fin, and in the curious sexual characters.

3. Corynopoma rush. (Plate XXII. fig. 3.)

Stevardia cdbipinnis Gill, Ann. Lye. N. York, vi. 1858, p. 425.

Corynopoma riisei Gill, t. c. p. 426 ; Giinth. Cat. Fish. v. p. 287

(1864) ; Lutken, Vid. Med. 1874, p. 223.

Corynopoma veedoni Gill, t. c. p. 427 ; Giinth. 1. c.

Nematopoma searlesii Gill, t. c. p. 429.

Corynopoma albipinnis Giinth. I.e.

Corynopoma searlesii Giinth. t. c. p. 288 ; Liitk. 1. c. fig.

Body compressed, subfusiform, the depth 3-3| in the length,

the length of head 4^-4|. Snout much shorter than eye, the

diameter of which is 2^-21 in the length of head and nearly equal

to the interorbital width. Mouth small, very oblique, the maxillary

nearly vertical, just in front of the eye. Teeth compressed, with

strong median cusp and 1 to 3 smaller cusps on each side, in 2 series

in the upper jaw, 1 in the lower. Opex-culum, in the female, with

a short pointed projection ; in the adult male with a long, slender,

curved process terminating in a compressed expansion at the level

of the dorsal fin. Scales 38-44 ^g, 5 or 6 between lateral line and

root of ventral ; lateral line complete. Dorsal 9-11, commencing
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above about the seventh anal ray ; when laid back, in the female
not nearly reaching the caudal, in the adult male extending well

beyond the base of caudal. Anal 25-30, commencing at or a little

behind the middle of the length of the fish ; last ray, when laid

back, in the female not reaching the caudal, in the advdt male
extending well beyond the base of the caudal. Pectorals and
ventrals extending to or nearly to the origin of anal ; ventrals

7-rayed, Caudal deeply forked, the lobes equal in the female, the
lower considerably produced in the adult male. Caudal peduncle
1|—2 as long as cleep. Olivaceous, with silveiy reflections; a
blackish stripe along the middle of the side ; fins pale.

14 examples, measuring up to 45 mm. in total length.

The genus Stevardia was founded either on females or on very
young males, with the operculum ending in a short pointed process

and the fins not produced. Coryno'poma included males of small

size, with the opercular process short and the fins moderately pi'o-

duced, whilst Neviatojioma was for the fully developed males.

Liitken pointed out that these supposed generic dififerences were
to be found in examples of the same species, according to the size

of the specimen taken. These changes are now found to be con-

fined to the males, and I see no reason to believe that more than
one species has formed the basis of Dr. Gill's descriptions. This
genus has only been recorded from Trinidad.

"The 'Swallow-tailed Sardine' is fairly plentiful in the Tacarigua
River. Some have a peculiar pair of ' paddles ' attached to the

gill -covers, whilst others have no trace of them nor do they have
the exaggei-ated fins which the ones with ' paddles ' possess. They
are caught in company- and are, presumably, the same species.

The scales are faintly defined, generally silvery ; the back is

translucent greenish."

4. Tetragonopterus t^eniurus Gill. (Plate XXII. fig. 4.)

Depth of body 3-3^ in the length, length of head 4-4i. Snout
much shoi'ter than eye, the diameter of which is 2| in the
length of head and a little greater than the interorbital width.

Maxillary extending to below the anterior | of eye, with a more

or less evident series of small teeth. Scales 38 p, 5 between

lateral line and root of ventral fin ; lateral line complete. Dorsal

10, with 8 branched rays, its origin a little nearer to tip of snout
than to base of caudal ; anterior rays longest, neaily as long as

the head. Anal 29-31, with 26 to 28 branched rays. Pectoral
extending beyond base of ventral ; ventrals originating in advance
of the dorsal, extending to the anal. Caudal forked. Caudal
peduncle as long as, or a little longer than deep. Olivaceous or

greenish above, silvery below ; a silvery longitudinal band from
operculum to base of caudal ; a more or less distinct dark humeral
spot ; a black longitudinal band on the middle caudal rays, edged
with yellow above and below.

Here described from two specimens from Trinidad, 60 and
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65 mm. in total length, one received from the Copenhagen
Museum as T. trhvitatis* . Gill's description of T. iceniurus is,

so far as it goes, perfectly applicable to T. trinitatis, and there

can be but little doubt of their identity. This species is known
only from Trinidad,

5. Tetragonopterus guppyi, sp. n. (Plate XXI. fig. 1.)

" Mountain-stream Sardine."

Depth of body 3-3^ in the length, length of head 4i-4,f.

Snout shorter tlian eye, the diameter of which is 3-3 1 in the

length of head and less than the interorbital width. Maxillary

extending a little beyond the vertical from the anterior margin

of eye, with a series of small teeth. Scales 38-40 :jt^, 5| to 6|

between lateral line and root of ventral fin ; lateral line complete.

Dorsal 10, with 8 branched rays, its origin a little nearer to tip

of snout than to base of caudal ; anterior rays longest, shorter

than the head. Anal 29-32, with 26 to 29 branched rays.

Pectoral extending to or a little beyond the base of vential

;

ventrals originating in advance of the dorsal, extending nearly to

the anal. Caudal forked. Caudal pedi;ncle as long as deep.

Silvery, back dai-k greenish ; traces of a dark humei-al sj)ot ; a

blackish longitudinal band on the middle caudal rays ; caudal

lobes yellow.

Five specimens, 65-85 mm. in total length.

This species is allied to the preceding and also to T. iimppi Cuv.

&, Val., which has a much larger head.
" Found in clear pebbly brooks with rapid current and plentiful

in the Glenside Estate Stream, at the foot of the Northern Range
of hills."

6. TETRAGONOrTERUS MACULATUS L.

" Pink-finned Sardine."

" By far the commonest of the Sardines ; they swarm in the

Maracas River, which is clear and at times veiy rapid.

" Colour : Silvery, back darker ; a daik humeral spot and a

blackish spot at the base of caudal ; fins bright pink."

JIab. Brazil ; Guiana ; Venezuela.

7. Tetragonopterus (Hemigrammus) unilineatus Gill. (Plate

XXII. fig. 5.)

" Sardine Doree."

Depth of body 2|-2| in the length, length of head 4. Snout

much shorter than eye, the diameter of which is 2g in the length

of head and slightly greater than the interorbital width. Maxillary

extending slightly beyond the vertical fiom the anterior margin of

eye, with a series of minute teeth. Scales 32-35 p^^r,, 4^-5| be-

tween latei'al line and root of ventral fin ; lateral line on 9 to 12

* Liitlien, Vid. Medd. 1874, p. 234.
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scales only, absent posteriorly. Dorsal 10-11, with 8 or 9 branched

rays, its origin equidistant from tip of snout and base of caudal

;

anterior rays longest, nearly as long as the head. Anal 26-30,

with 24 to 27 branched rays, produced anteriorly. Pectoral

extending beyond the base of ventral; venti-als originating in

advance of the dorsal, extending to the anal. Caudal forked.

Caudal peduncle as long, or nearly as long as deep. Olivaceous,

with silvery reflections ; an indistinct stripe from operculum to

base of caudal ; a blackish spot on the middle of the dorsal fin
;

an oblique blackish stripe from the origin of anal to the extremity

of the third branched ray ; dorsal and anal yellowish ; caudal pink,

with a pale margin.

Here described from two specimens, 32 and 36 mm. in total

length, from Trinidad. This species has not been recorded from

other localities.

" Found in drains and ravines in the high woods, Cumuto ; they

cruise in small shoals."

8. Chirodon pulcher Gill. (Plate XXII. fig. 2.)

" Sardine Doree."

Depth of body 2i-2| in the length, length of head 4|-4|-.

Snout I as long as eye, the diameter of which is 2 ^ in the length

of head, interorbital width 2^. Maxillary extending to the

vertical from the anterior margin of eye. Scales 32-34 ^^, ^i~^i
between lateral line and root of ventral fin ; lateral line complete.

Dorsal 11, with 9 branched rays, its origin equidistant from tip

of snout and base of caudal } anterior rays longest, longer than
the head. Anal 23-25, with 21 or 22 branched rays. Pectoral

extending to base of ventral ; ventrals originating in advance of

the dorsal, extending to or nearly to the anal. Caudal forked.

Caudal peduncle as long as deep. Olivaceous ; sides silvery or a

silvery longitudinal stripe from operculum to base of caudal ; an
indistinct dark humeral spot ; a blackish spot at the base of caudal,

posteriorly ending in a point and margined with yellow above and
below ; dorsal and anal pink.

Four specimens, measuring up to 40 mm. in total length.

This species is known from Trinidad only. Found in drains and
ravines in the high woods, Camuto ; they cruise in small shoals.

9. CuRiMATUS ARGENTEUS Gill. (Plate XXI. fig. 3.)

" Stout Sardine."

Depth of body 2^ in the length, length of head 3|—4. Snout as

long, or nearly as long as eye, the diameter of which is 37^-3| in

the length of head, interorbital width 2. Maxillary extending to

below the nostrils. Scales 36 ^, 5 or 5| between lateral line

and root of ventral fin. Dorsal 11, with 9 branched rays, its

origin nearer to tip of snout than to base of caudal ; anterior
branched rays longest, about as long as the head. Anal 9, with
7 branched rays, reaching the base of caudal when laid back.

Pectoral extending | or more than | of the distance from its base
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to the base of ventral. Ventrals 9-rayed, originating in advance

of the vertical from the middle of the dorsal. Caudal forked.

Caudal peduncle deeper than long. Silvery ; a blackish spot on

the caudal peduncle, another on the basal part of the dorsal fin
;

fins pale yellowish.

Three specimens, 70-100 mm. in total length.

There are examples of this species from Dominica in the British

Museum collection, but it has not yet been recorded from other

localities.

" Plentiful in the Ravines of the Streatham Lodge Estate."

10. Carapus fasciatcs Pall,

" Cutlass Fish."

" Found in the Bejucal Swamp and Cumuto.
" Colour : head Mud back dark olive-green ; sides with alternate

oblique bars of blackish and grey ; anal fin blackish ; head and

body sprinkled with metallic specks."

Hah. Paraguay to Guatemala.

11. Arius spixii Ag.

" A silver-grey Cat-fish, found in brackish water at the mouth
of the river Caroni, where it attains a large size."

Hah. Brazil ; Guiana ; Venezuela.

12, Arius herzbergii B1.

* Hah. Brazil ; Guiana ; Venezuela.

13, PiMELODUS (Rhamdia) wilsoni Gill.

Depth of body about 5 in the length, length of head 4|-4i.

Head covered with skin, neai-ly as bioad as long. Snout twice as

long as eye, the diameter of which is 6 in the length of head
;

interorbital width 2^. Jaws equal anteriorly ; maxillary barbel

extending to middle, or even beyond the end of adipose fin ; outer

mandibvilary bai-bel about reaching end of pectoral. Occipital

pi-ocess 21-3 times as long as broad, extending back beneath the

skin, separated posteriorly by a distance about equal to its own
bi-eadth from the basal shield of the doi'sal spine. Dorsal I 6

;

spine slender ; middle branched rays a little more than | the

length of head ; free edge of the fin convex. Adipose fin com-

mencing a short distance behind the dorsal and extending neai'ly

to the caudal, its length 2^-2^ in that of the fish. Anal 11, low

antei'iorly, rounded posteriorly, the rays gradually increasing in

length to the eighth or ninth, which is ^ the length of head.

Caudal forked ; lobes of equal length, the upper pointed, the lower

rounded. Pectoral spine with inner edge finely serrated, about ^
as long as the fin, which is 4 the length of head. Ventrals

extending |^-i of the distance from their base to the origin of

anal.

Back olive-green or grey ; sides blackish blue splashed with

whitish ; lower parts white ; body sometimes covered with dark
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spots ; fins dusky, the dorsal with a light band along the basal

part.
" Found all over the island, fairly plentiful, sometimes exceeding

a foot in length." Here described from two specimens of 180 and

200 mm. Known only from Trinidad.

14. PsEUDAUCHENiPTERUs GUPPYi, sp. n. (Plate XXIY.)

" Yellow Catfish."

Depth of body 4i-4f in the length, length of head 4-4f .
Snout

not longer than eye", the diameter of which is 4-5 in the length of

head and 2-3 in the interorbital width. Head nearly as broad as

long ; upper surface, excepting the snout, rugose, not covered by

skin ; frontal bones not swollen
;
profile rising evenly from snout

to dorsal fin. Lower jaw scarcely shorter than upper ;
maxillary

barbel extending to anterior ^ or middle of pectoral. Dorsal I 6 ;

spine serrated posteriorly, as long as head. Anal 21 ;
anterior

rays longest, in the male thickened and considerably produced.

Pectoral spine with serrated inner edge, as long as the head.

Yentrals 8-rayed, extending to the origin of anal. Caudal forked.

Upper half of body blackish green, with several vertical series of

small yellowish-white spots ; lower parts white, anteriorly with a

dark longitudinal band ; fins yellow, the dorsal dark at the base,

the caudal with a blackish margin.

Caroni River.

Two specimens, 145 and 185 mm. in total length.

" Caught in numbers, especially where small streams empty

themselves into the Caroni."

15. Parauchenipterus pase^, sp. n. (Plate XXIII.)

" Grouper Cat-fish."

Depth of body 3^ in the length, length of head 4. Snout as

long as eye, the diameter of which is 4| in the length of head and

3 in the interorbital width. Head as broad as long ; upper surface

rugose, not covered by skin ; interfrontal fontanel oval, continued

anteriorly as a narrow groove : parieto-occipital a little longer than

broad, a little longer than its distance from the base of the dorsal

spine ; nuchal shield rounded posteriorly, its length equal to that

of the basal shield of the dorsal spine (measured in the mid-dorsal

line). Lower jaw somewhat projecting ; maxillary barbel extending

to anterior ^ of pectoral ; mental barbel extending a little beyond

the base of the post-mental, Avhich i-eaches the base of the pectoral.

Dorsal I 6 ; spine smooth except for a median anterior series

of nodules, a little more than
-J
the length of head. Anal 23,

rounded anteriorly and posteriorly, slightly emarginate medianly.

Pectoral spine serrated on both edges, nearly as long as the head

;

humeral process extending beyond the middle of the pectoral spine.

Yentrals 6-rayed. Caudal obliquely truncate. Yellowish, spotted

and marbled with blackish ; belly white, v/ith small greyish spots.

Caroni Ptiver.

Proc. Zool. Soc— 1 906, Yol. I. Xo. XXYI. 26
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A single specimen, 210 mm, in total length.
" Uncommon, only two specimens taken in a large pool near the

Frederick Estate ; they were covered with thick slime, which peeled

off in sheets soon after tliey wei'e put in spiiit,"

16. Oallichthys kneri Gill.

" Flat-headed Cascadura."

Depth of body 4-4g in the length, length of head about 4|-.

Head broader than long. Snout broad, rounded, its length 3| in

the length of head. Diameter of eye 9 in the length of head,

interorbital width 1 1. Parieto-occipital broader than long. Inner

barbel longest, extending beyond the middle of the pectoral fin.

Coracoids not exposed on lower surface of body. Scutes |^r^^ ; an

iri-egular series of small scutes in front of the adipose fin. Dorsal

8 ; first ray a short flat spine, second simple, the rest liranche<l, the

middle rays longest, f the length of head. Anal 6, when laid back

extending to base of caudal. Pectoral spine from more than ^ to

nearly f the length of head. Caudal rounded, BroAvnish or greyish

brown, with obscure darker spots ; fins yellowish, with dark spots.

Here desci-ibed from two specimens, 115 mm. in total length,

from Trinidad. This fish has not yet been recorded from othei-

localities.

" Plentiful in the Bejucal Swamp, but found all over the island.

This fish can shuflle along the ground rapidly and grunts faintly

when handled."

17. Oallichthys littoralis Hancock.

" Common Cascadura."

" Veiy plentiful in muddy swamps and also found in rivers

and in ravines with muddy bottoms. In the dry season they are

caught and sold in thousands, being much a2:)preciated as food.

"When the water has subsided in the swamps they are easily

captured by baling out the muddy pools. They can move along

the ground rapidly and can live a long time out of water ; when
handled they make a grvmting noise. This species constructs a

fl.oating nest on the top of the Avater, and according to Mi-. Pasea

they breed in the wet season in drains which dry up in the dry

season ; they are very savage at this period and will make an
offensive display when the w^ater is disturbed near their nests."

Hab. South America, from Paraguay to Ecuador.

18. Callichthys thoracatus C. & V.

Hab. Brazil ; Guiana ; Venezuela.

19. CORYDORAS ^NEUS Gill.

" Small Cascadui'a.''

Depth of body 2-L-3 in the length, length of head 34. Diameter
of eye 4^ in the length of head, inteiorbital width 2. Profile

evenly convex from snout to origin of dorsal. Lower lip free, with
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a pair of barbels which are shorter than the diameter of eye
;

barbels at the angle of the mouth extending to the base of

pectoral fin. Exposed parts of the cora,coids widely separated

below. Scutes g^, 2 or 3 unpaired ones in front of the spine of

the adipose fin. Dorsal I 7 ; spine |-f the length of head ;

anterior branched rays longest, | the length of head. Anal I 6,

when laid back extending to base of caudal. Pectoral spine with

serrated inner edge, extending nearly to or a little beyond the

base of ventral. Caudal forked. Catidal peduncle much deeper

than long. Head and upper part of body dark greenish ; lower

parts abruptly lighter ; fins pale yellow, the dorsal and caudal

more or less dusky.

Here described from 5 specimens, 65 mm. in total length, from
Trinidad and Grenada, This fish has not yet been recorded from

other localities.

20. Plecostomus guacari Lacep.

Hah. Paraguay to Venezuela.

21. Plecostomus robini C. & Y,

Hah. Montevideo ; Trinidad.

22. Ancistrus trinitatis Gthr.

This little-known species may prove to be allied to A. hachi

Bouleng. Apparently Liitken had a specimen of another species

of this genus from Trinidad, which may be related to A. mega-

cephalus Giinth.

23. Xenocara cirrhosum C, & Y.

" Bearded Teta."

Hah. Paraguay to Venezuela.

24. Symbranchus marmoeatus B1.

" Eel " or " Zangie."

" They live in holes or under rocks or buried in the mud and
come out in search of prey, especially after heavy rain. They
lie among the dead leaves at the bottom of the pools and grab at

the small fry as they pass. Dui-ing the wet season they may
often be seen lying perfectly still at the bottom of the pools.

" Colour : greenish or yellowish, spotted v/ith brownish."

Hah. Tropical America,

25. Haplochilus harti Blgr, (Plate XXI. fig. 2.)

" Small Guabin."

Depth of body 4J-5| in the length, length of head 3|-4.
Snout a little shorter than eye, the diameter of which is

3^3f in the length of head, interorbital breadth l|-2. Maxil-
lary not extending to below the eye

;
jaws equal anteriorly

;

26*
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bands of small pointed teetli, with an outer series of enlarged

teeth ; on each side of the lower jaw 1 or 2 teeth of the oviter sei'ies

are stronger than the others, curved, canine-like. 40-42 scales

in a longitudinal series. Dorsal 8-9, rounded, the longest rays

|-| the length of head. Anal 15-17, commencing at a point

equidistant from tip of snout and extremity of caudal, ending
below the middle or posterior part of the doi'sal fin; rays in-

creasing in length posteriorly. Pectoral about | the length of

head or of the distance from its base to the base of ventrals.

Ventrals 6-rayed, extending neai'l}' to the origin of anal. Caudal

I'ounded or subtruncate, a little shorter than the head ; outer rays

gradually increasing in length, several terminating at the upper

and lower edges and comparatively few at the postei-ior edge of

the fin. Olivaceous or greenish above ; sides with bright green or

blue longitudinal stripes alternating with series of dai-k red spots

along the i-ows of scales ; vertical fins usually orange ; dorsal with

3 or 4 series of small dark spots ; anal with 2 oi- 3 series of very

small dai'k spots on its basal part, often with a narrow dai-k edge
;

caudal often with a blackish ocellus on the upper part of its base,

sometimes with undulating strife or series of spots, sometimes

with a dark edge.

Here described from 3 specimens, 60-85 mm. in total length,

from Trinidad.

Three much smaller specimens from Trinidad and "Venezuela

were described by Dr. Giinther under the name Rivulus micro-

pus. The doubt which he expi'essed as to their identity with

the Fundulns mio'opus Steind. of the Rio Negro was well

founded, as these specimens show want of agi-eement with

Dr. Steindachner's description in sevei-al impoi-tant respects.

" Found everywhere and the sole occupants of the large pools

worn out of the solid rock by the rapid descent of the water in a

series of cascades. They are able to reach these mountain pools,

which are often situated at considerable elevations, thi'ough their

powers of leaping. They travel overland during wet weather.

Very active and voracious ; a female kept in an aquarium swal-

lowed two good-sized ' Belly-fish ' {Girardinus gxqypyi), alive and

entire, one after the other. They always jump out of any

vessel in which they are placed, and if the sides are too high to

clear at one leap they can stick on with their fan-like tails and

leap higher; when about to leap, or to make an attack, they bend

their backs and drop the dorsal fin."

26. Girardinus guppyi Gthr. (Plate XXII. fig. 1.)

" Belly-fish."

" This fish I'eceives its name from the fact that the females

usually have the abdomen distended with young. It is very

plentiful, especially in such places as the ' Dry River,' at Belmont,

a suburb of Port-of-Spain, where they swarm in the filthy soapy

water that drains from the yards of the .dwellings along the i-iver.

They save a deal of trovible by consuming the mosquito worms.
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The male is a very elegant little fish and vaiies considerably in

colour and marking.

"Colour: Male olivaceous, silvery below ; a dark longitudinal

stripe from eye to middle of side, another on the posterior part of

the body ; usually two to four blackish spots, including one at

each end of the posterior stripe ; these may be accompanied by

reddish spots. Female olivaceous, silvery below, without spots^oi'

stripes."

27. DOBYICHTHYS LINEATUS Kaup.

Hah. Atlantic Coasts and Rivers of Tropical America, the

African D, aculeatus being apparently distinct.

28. Agonostomus monticola Bancroft.

Hah. Fresh-waters of the West Indies (Jamaica, Bai-bados,.

St. Vincent, Dominica, Trinidad) and of Mexico.

29. MuGiL brasiliensis Ag.

Hob. Cuba to Patagonia.

30. MuGiL TRiCHODON Poey.

Hah. Florida to Brazil.

31. Ceivitropomus undecimalis B1., and

32. Centropomus ensiferus Poey.

" These fishes, known as ' Broche,' ' Robalo,' or ' Snook,' were-

caught in the Oaroni River, where they have been taken over-

20 pounds in weight. They are marine, but go a long way up-

fresh-water streams in search of food. According to Mr. Pasea,

they can be bred in artificial ponds or in large fresh-water pools

that have no connection with the sea."

Hah. Atlantic Coasts and Rivei-s of Tropical America.

33. Polycentrus schobieurgkii Miill. & Trosch. (Plate XXY.
fig. 2.)

" The ' King or Black Cascarob ' is a A'^ery peculiar little fish,

which, when alarmed, changes almost instantly from black to-

whitish or pinkish white, rapidly vibrates the pectoral fins, and,

instead of running away, turns on one side and remains for a long-

time in a crouching position. They are uncommon, and were

caught by means of a circular hand-net in the thick rank grass,

which grows at the sides of the ravines."

Hah. Trinidad ; Venezuela ; Guiana.

34. Crenicichla saxatilis L.

" Name ' Mulct ' (pronounced Mil-lay). Head olive or greyish'

green ; eye with a dark crimson splash ; back dull olive and
yellowish green, belly greyish or bluish grey

;
pale green metallic-

spots on the sides often present, or if they be absent, blackish

cross-bars ; sometimes a blackish longitudiral stripe; fins varying.
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from yellowish to blackish blue, sometimes edged with black and
white.

" Found singly or in pairs in most streams and pools and take a
hook readily at times."

Hah. Rio Giande do Sul to Venezuela.

35. AcARA PULCHRA Gill. (Plate XXV. fig. 1.)

" Small Oascarob."

" This is a very elegant fish, prettily marked with liright green

and blue spots and with dark ci-oss-bars on the sides. It was
interesting to see one of these beautiful fish in charge of its family

of about one hundred young ones, which he or she was vigorously

defending. These small fry were moving under its body, and when
any other fish made an attempt to snatch one, he or she snapped

viciously at the ofiender. This species is plentiful everywhere,"

Hah. Colombia ; Venezuela ; Trinidad.

36. OlCHIiOSOMA BIMACULATUM L.

*' Large Oascarob."

" Plentiful in muddy rivers, ponds and swamps, but not in the

•clear streams."

Hah. Brazil ; Guiana ; Venezuela.

37. Philypnus dormitator Lacep.

" Taken in the Caroni River ; the specimen was very docile,

allowing us to handle it and making no display of resistance."

Hah. West Indies and Atlantic Coast streams from Mexico to

Guiana.

38. Dormitator maculatus B1.

" Taken at Bejucal Swamp in muddy pools."

Hah. Atlantic coasts and rivers of Tropical America.

39. GOBIUS FASCIATUS Gill.

Body compressed, elongate, the depth 6 in the length, the

length of head 3^-3|. Snout as long as eye, the diameter of

which is 4 in the length of head. Interorbital space narrow.

Cleft of mouth slightly oblique, entirely below the level of the

eye ; maxillary extending to below anterior part of eye
;
jaws

with bands of small pointed teeth and anteriorly with an outer

series of larger teeth
;
posterior tooth of outer series in lower jaw

a curved canine. Gill-openings vertical, in front of the bases of

the pectorals, not produced forwards below. Head and nape,

thorax and lower part of abdomen naked ; scales finely ctenoid,

increasing in size posteriorly, abovit 32 in a longitudinal series.

Dorsal A^'I, 12 ; rays of anterior dorsal, especially the third, pro-

duced as filaments in the male. Anal 13. Pectoral without free

rays above, as long as head, extending to the origin of anal.

Ventrals extending nearly to the origin of anal. Caudal rounded,

rather elongate, \ the length of the fish. Greenish, with dark
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spots ; upper part of head and body with irregular spots ; an
oblong spot on the lowei- part of cheek and a triangular spot on
the operculum ; a series of 3 or 4 linear spots along the middle of

the side ; a spot at the base of caudal ; series of small spots on
the dorsal and caudal fins.

Four specimens, 70 mm. in total length, from Trinidad.

I believe this must be the species described by Dr. Gill as

Ctenogohius fasciatus, although he gives the number of fin-rays as :

Dorsal Y, 11; Anal 10.

40. Chonophorus banana C. &, V.

Hah. Tropical America.

41. EVORTHODUS BREVICEPS Gill.

Hah. Trinidad; Surinam.

• EXPLANATION OF THE PLATES.

Plate XXI.

Fig. 1. Tetragonopterus guppyi, p. 38i.

2. SaplocJiihis Jiarti, p. 389.

3. Curimatus argenteus, p. 885.

Plate XXIL
Fig. 1. Girardiniis giippyi, $ . la. ? , p. 390.

2. CJiirodou pulcher, p, 385.

3. Corynopoma riisii, $ . 3 a. ? , p. 382.

4. Tetragonopterus tceniurus, p. 383.

5. Tetragonopterus unilineatus, p. 384.

Plate XXHI.
JParauchenipterus pasea, p. 387.

Plate XXIV.

'Pseudauchenipterus giippyi, p. 387.

Plate XXV.
Fig. 1. Acara pulcJira, p. 392.

2. Folycentrus scJiomhurghii, p. 391.

2. The Marine Fauna o£ Zanzibar and British East Africa,

front Collections made by Cyril Crossland, M.A., B.Sc,

F.Z.8., in the Years 1901 and 1902.—Alcyonaria. By
Prof. J. Arthur Thomson, M. A.,University of Aberdeen,

and W. D. Henderson, M.A., B.Sc, Carnegie Fellow,

University of Aberdeen.

(Plates XXYI.-XXXI.* and Text-figure 85.)

This report deals with the Alcyonarians in the rich collection

of marine animals made by Mr. Cyril Crossland at Zanzibar in

1901-2. The Alcyonarians are mostly littoral forms, e. g. species

* For explanation of the Plates, see p. 442.
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of Clavularia, Synipodium, Xenia, S'pougodes, LithopJiytum, and
SderopUytnm

\ but there are also some representatives of the
deeper water fauna, e. g., species of Pieroeides and Virgidaria. A
few specimens * collected by Mr. Crossland at Cape Yerde Islands
have been included in the report. We have been indebted to the
indefatigable collector for some notes on the colours of the li^-ing•

animals.

List of Species.

Order I. STOLOXIFERA Hicksoii.

Fainil}' C o e n u l a e 1 1 d je.

Clavularia garcia Hicksuii.

„ „ „ var. inermis, uov.

„ flava Maj'.

„ gracilis May.

„ reptans Hickson.

„ strumosa EhreiiLerg.

„ margaritifertB Thomson & Heiiderst)u.

„ crosslandi, sp. ii.

„ resells, sp. n.

„ puleJira, sp. n.

„ zanziharensis, sp. n.

„ mollis, sp. 11.

„ parvula, sp. n.

„ pregnans, sp. n.

Sympocliv.m punctatiim Ma}'.

„ cceruleimi Ehroiilierg-.

,, fuscnm, sp. ii.

„ splendens-, sp. ii.

Family T u b i p o E i D ^.

Tuhipora cliamissonis Elireiiberg.

Order II, ALCYONACEA Verrill {pro yarfe).

Family X e n 1 1 d ^.

X^enia um.hellata Savigiij'.

„ quinqueserta May.

„ membranacea iScheiik.

„ coeridea Ehreiiberg'.

„ ternatana Scheuk, vav. elongate, iiov.

„ rigida, sp. ii.

ILeteroxenia elisahetlia; Kolliker.

Cespitularia coerulea May.

Family A l c t o n 1 1 d .t.

Alcyonium pachyclados Kimi/.iiigt'r.

Sinularia brassica May.

„ fungoides, sp. ii,

Scleropliiftum polydactylum Dana.

„ querciforme Pratt.

„ maretizelleri Pratt {= LohopJii/fvm marcnzelleri).

„ Itirtum Pratt.

,, viride, sp. n.

Ziobophytvm piauciflorum Elu'euberg.

* Viz. Clavularia pareula, sp, n., Lophogorgia crista Mobius, Leptogorgia
ocliracea, sp. n.
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Family Nephthtid^.
Subfamily Spongodin^.

Nejplithya zanziharensis, sp. ii.

„ „ var. mollis, nov.

„ armata, sp. n.

Sponffodes hemprichii Klunzinger.

„ crosslandi, sp. n.

„ saiiziharensis, sp. n.

„ Tcukenthali, sp. n.

[All these species of Spongodes should, according to Kukenthal, he

named De7idronephthya, but we see no reason to change.]

Sbereoneplitliya sanzibarensis, sp. n.

Tiithopliytum elegans {K\\\.)=A'mmot.hea elegans Maj'.

„ viride (Kiik.)=Ammothea viridis May.

„ hrassicum (Kiik.) =Ammothea hrassica MaJ^

„ ramosum (Quo,y et Gaimard).

„ thyrsoides {K.Vik.)=Ammotliea thyrsoides Ehrenberg.

„ var. durum, nov.

„ flavum May.

Faraspongodes striata Thomson & Henderson.

Subfamily Siphonogoeginjj.

Siphonogorgia intermedia, sp. n.

Order III. PSEUDAXONIA G. von Koch.

Family Sciekogoeg-id^.
Suherogorgia JcolWceri Wright & Studer, var. sanzibarensis, nov.

Familj' Melitodid^^.
Wriglitella erytlircea Gx&y=3Iopsea erifthrfea Klunzinger.

„ variabilis, sp. n.

Order IV. AXIFERA G. von Koch.

Family Goegonidje.
. Leptogorgia ochracea, sp. n.

\
Ziopliogorgia crista Mobius.

\ „ IMkeni Wright & Studer.

Order V. STELECHOTOKEA Bourne.

Section A. Asiphonacea.

Family Telestidj3.
Telesto rupicola Hickson & Hiles.

\ „ arborea Wright & Studer.

1

\ Family Cceiogoegiid^.

\
Ccelogorgia pahnosa Wright & Studer.

\ „ repens, sp. n.

\ Section B. Peknatvxacea.

^Family Viegulaeiid^.
Virgularia mirabilis Lamouroux, var. pedunculata KoUiker.

„ multicalycina, sp, n.

Fimily Pennatflid^.
\ Subfamily Pteeoeidinje.

Pteroeides brachycaulon Kolliker.

„ rigidum, sp. n.

\ „ pulchellum, sp. n.
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General Notes.

Before proceeding to the systematic description of species we
may call attention to some facts of general interest :

—

(1) The collection includes specimens of over 60 species, of

which 25 are new. But seven of these new forms belong to the
prolific genus Glavularia.

(2) The most interesting new forms in the collection ai-e the

following:

—

Clavalaria pregnaiis (viviparous), Siphonogorgia

intermedia (which seems an annectent type), Wrightella variahilis

(a Melitodid with great variability of coloration), Coalogorgia repens

(with encrusting habit), Virgularia inulticalycina, Pteroeides

rigidic7n, and Pt. 2yulchellnrn.

(3) Mr. Crossland's Zanzibar collection (63 species) and Prof.

Herdman's Ceylon collection (42 species) have only 3 species in

common, namely :

—

Clavidaria margaritiferce,

Xenia umbellata,

Paraspongodes striata.

Lophogorgia liitkeiii, here recorded from the Cape Verde Islands,

also occurred in the Ceylon collection.

(4) We have given some illustrations of the gi'eat variability of

the species of Claindai-ia and Xenia, e. g. as to the number of I'ows

of pinnules, the number of pinnules, the bai'e streak on the

tentacles, the spicules, and so on.

(5) Viviparity.—In Clavidaria pregnans, s^i.n., thei-e are large

embiyos which cause a unilateial pi-otuberance on the polyp-tube

a short distance below the mouth. They seem to be liberated by
a rupture of the delicate body-wall. Embryos were also found in

Clamdaria jxirimla, sp. n. Vivij^aiity was recorded by Hickson
in Gorgonia capensis, and it is probably not infrequent in Alcyo-

narians, as we have obsei-ved it in ChrysogorgiaJlexilis (Th. & H.)
;

Ceratoisis gracilis (Th. & H.) ; Pennatula indica (Th. & H.);

Distichop)tilum. gracile (Th. & H.) ; UmheUida elongata (Th. & H.),

and Funiculina gracilis (Th. & H.), all from deep water in the

Indian Ocean. Mr. James J. Simpson has also observed emkyos
in Isis hipjouris.

XoTE ON Localities by Mr. Crossland.

As the Alcyonaria are the most abundant and conspicuous

part of the littoral fauna of East Africa, and as certain species

and genera aie characteristic of different localities, topographical

information is of especial importance in connection w^h their

description. As collections from East Africa have been described

by some investigators who have contented themselves with giving

as locality a small village or islet not to be found on anv map, and
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only known to those having special acquaintance with these coasts,

I give here some notes on the various locaHties refei'red to in this

report*.

It must be borne in mind that the Island of Zanzibar has a

length of 60 miles, and is 20 miles wide at the latitude of the

town. It is unfortunate that as the same name refers to both

island and town, the locality ' Zanzibar ' would include every kind

of habitat, while ' Beach near Zanzibar Town ' refers to only one,

or to two, including the special point towards Kiungani which is

referred to later.

Zanzibar Harbour is really an open roadstead, partially protected

by scattered islets to the north and west and by reefs to the

south-west. A considerable amount of my collecting was done on
Prison Island, which is one of these, while the naiue of another,

Baui (or Bawe), occurs frequently in the reports of Stuhlmann's

collections.

At low spring-tide the shores of Prison Island are over large

areas literally bi-ight blue with Xenias of that colour, and this

is the case in very many parts of these coasts. Above the level

of low spring-tides very little of anything occurs, the rock-flats

being neai-ly bai-e. This applies to every part of these coasts, but

some specimens, referred to in the report, were collected higher

up the shore.

The shore at Zanzibar Town is, at low-tide level, muddy, and
Alcyonaria are nearly absent, except at one point towards

Kiungani, where a copious salt-spring issues from under the slabs

of conglomerate which form the upper part of the shore. Here
an oasis of wonderful richness occurs in the desert of mud, and
corals and alcyonaria cover the whole shore. Brown Xeniidse

and several fleshy Alcyoniidse are found here in great abundance,

.some colonies of the latter attaining to the size of a yard across.

Dredging just below this level gives good results, but at depths over

3 fathoms or so most of the eastern part of Zanzibar Channel is

veiy barren.

Ohuaka Bay is a large indentation on the East Coast of

Zanzibar Island, physically conspicuous, and so coming to be
marked on good atlases, but of no commercial utility, producing
only a little mangrove timber.

At low spring-tides it presents a great expanse of mud, with
channels of water one or two fathoms deep. The lower parts are

thickly covei-ed with Halimeda sp., and the sides of the channels
with grass-like Zostera. A large baiak in the centi-e of the bay is

covered with large sponges, looking like stones at a little distance.

There is no coi-al anywhere in this area. Alcyonarians, chiefly

Xeniidse, abound among and upon these weeds, encrusting forms
on the bases of the Zostera.

* For more detailed information, see Proc. Camb. Phil. Soc. xi. p. 493 & xii.

p. 35 (1902).
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Towards the mouth of the Bay, on the noi-th side, there are

three fathoms of water at low tide, and here anobher marine
Phanerogam is abundant, one with a strong hard I'hizome and
stems, a tuft of opposite leaves arising from the top of each of the

latter. On these hard stems gi-eat quantities of bright blue

encrusting forms were brought up, and among them quantities of

brown Nephthyid*, &c. The quantity and variety of these were
most striking, Alcyonarians of one kind or another coming up
literally by the sackful at many hauls. This spot was almost the

richest in Opisthobranchs and other interesting forms tliat I ever

dredged in.

Kokotoni Harbour is a broad lake- like enclosure between the

Island TuMBATU and the north-western shores of Zanzibar. The
village, now very insignificant, lies at its south-western corner.

A bank in the narrow southern entrance to the channel upon
which corals grow, is a garden of Alcyonarians of wonderfvil

variety and beauty, but on the whole the shores are rather bai-ren

even of Xeniidse. Dredging reveals a current-swept bottom
practically barren of all life over the greater part, but in shallower

water (5 fath. and under) off the north-west shores an area of

great wealth was found, where Pteroeides is common.
On the mainland Mombasa harbour and the reefs in its vicinity

are very barren, even Alcyonaiia occurring but sparsely and
corals being absent. Sii- Charles Eliot had seen a good deal of

the coast befoi-e I arrived and had selected Wasin harbour as

the best collecting-ground. This is a canal-like channel separating

the island of Wasin from the mainland ; the Anglo-German
boundary is a few miles south of this. The lichness of the shores

was found to extend over the whole bottom of the channel. The
di'edge generally filled with Alcyonaria and sponges in a few
minutes, a variety of branched and massive forms occuriang in the

inner or western parts about the Government station of Shimoni,

while towards the open sea great quantities of a Telesto, generally

more or less overgrown with a red sponge, were brought up time

after time, while large colonies of Lophogorgia with commensal
ophiuroids and cirripedes, the latter embedded in the coenenchyme,

are common.
One expects corals, not Alcyonaiia, to be the most conspicuous

and abundant form of animal life in tropical seas, but when it is

considei'ed tliat large strips of the East African shores are bare of

coral, whereas Alcyonaria occur almost ev'erywhere, and in many
places with the profusion one associates with corals, their claim

to be of first importance is seen to be well established.

The corals are easily first in the Red Sea, where they abound
practically everywhere. Alcyonaria, having the same macroscopic

characters as those of East Africa, are present in magnificent

abundance, but I have not seen numerous Clavulariidse, and all

the Xeniida? seemed to be brown or grey, not green or blue.
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Description of Species.

Order I. STOLONIFERA Hickson.

Family Cornulariid^.
Clavularia garcice Hickson.

,, garcice Hickson, var. inemiis, nov.

,, jiava May.

,, gracilis May.

,, reptans Hickson.

,, strumosa Ehrenberg.

„ margaritifercB Thomson &, Henderson,
,, crosslandi, sp. n.

,, repens, sp. n.

,,
ptdckra, STp. n.

,, Zanzibarensis, sp. n.

,, mollis, sp. n.

„ parvula, sp. n.

,, pregnans, sp. n.

Bynvpodiimi punctatuin May.

„ coeruleimi Ehrenberg.

,, fuscum, sp. n.

„ splendens, sp. n.

Clavularia.

Note on the Genus.

The problem of species in this genus is very difficult. The
differences between species are within a narrow range, and many
of the distinctions utilised, e. g. number of rows of pinnules,
number in each row, seem to be too quantitative in character to

be very satisfactory. Moreovei', what seem to be well-marked
species are connected by intermediate forms, and even in one
colony there is sometimes considerable diversity. Let us give
some illustrations.

(a) To Clavularia garcice, of which Prof. Hickson had one
specimen, we are inclined to refer several separate colonies. In
some of these the pinnules vary from 13 to 30 on each side, yet
the propoi'tions, the general appearance, and the spicules seem
identical. Some have one distinct row of pinnules, others have one
row with an occasional simulation of two rows, others have two or
three rows. Other specimens agree absolutely with some of these
except that we could find no trace of spicules, though some
members of the same colony showed a few scattered rods.

(6) In specimens which agree well with C. Jiava May, we found
the pinnules in one row, in three rows, and in four rows

; yet
these forms were otherwise alike, showing, for instance, very
minute ovoid spicules 0*02 in length by 0-015 in breadth. In
another quite similar colony the spicules were rod-like—0*02
in length by 0'005 in breadth—and there were also some discs.
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(c) To C. gracilis May we have referred a colon}' witli pinnules

in three rows as May described, and to the same species we have
referred another colony with only one row. This seemed at first

unjustifiable till we saw that in the colony with three rows in the

majority some polyps onl}' showed two rows, while in the colony

with one I'ow in the majoiity some showed two rows.

{d) The total number of pinnules seems to us of more diagnostic

importance than the number of i-ows, but in what we believe to

be C. garci(e we find in one colony a range from 16-30 pairs.

(e) Comparisons of different colonies of the same species shov/

that there is little use attaching much importance to the length

and breadth of the bare streak on the tentacles unless one is sure

that the foi-ms compared ai'e similai-ly pi-esei-ved and in similar

states of extension.

(y") Cases like that which we have for purposes of convenience

called C. garcice, var. inermis, lead us to agree with Prof, Hickson

that the mere absence of spicules does not make a new species.

Our general conclusion is that further investigation will show
that a number of species of Clavularia should be merged in one,

and that at present attention should be paid to the 'tout ensemble
'

of characters rather than to any single peculiarity when that is of

a quantitative nature.

These remarks may serve to support our impression that some
of the species of Clavularia are in a state of flux, but they

may also suggest an inquiry as to the justifiability of adding

seven new species to the already lengthy list. The general answer

is supplied by the descriptions given ; the charactei'S of the new
species seem to exclude the possibility of referring them to any of

the species known to us fi-om previous memoirs.

It may be useful, however, to indicate briefly some of their

outstanding features :

—

C. crosslandi has characteristic exceedingly minute spicules like

water-worn sand-grains and they are ci-owded in eight longitudinal

white ridges.

C. rejjens is like the well-defined C. inargaritiferce, but has very

diflerent spicules—minute capstans and some quadrangular forms

with an axial cross,

C. pulchra has unusually long polyps, tentacles, and pinnules.

C. zanziharensis has 6-8 rows of wart-like pinnules practically

covering the short blunt tentacles, and the colour is peculiar.

C. mollis has grouped polyps, thread-like pinnules almost

covering the tentacles, and an unusual amount of contraction.

C. parwila has very unusual tentacles with only 9 pinnules on

each side, though cei-tainly mature, as the eggs and emljryos show.

G. pregnans has shoi-t conical pinnules all round the tentacles

and a very large genital expansion with embiyos.

We may also call special attention to the viviparity readily

demonstrable in (J. pregnans and also apparent in C. parvula.

Very noteworthy in some of the species is the profuse abun-

dance of zoochlorellse.
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The beginning of a differentation of calyx and anthocodia in
C. margaritiferce may be regarded as a hint of the Sympodium
type

; the slight union of the bases of the polyps in C. onollis may
perhaps be regarded as pointing towards the Xenia type.

Clavularia GARCiiE Hickson.

_

Several
^
specimens appear to be referable to this species, if its

diagnosis is made rather more elastic.

The polyps are 10-13 mm. in length, with thin transparent
walls, and show no sign of being able to contract. Mr. Crossland
states that the living forms had very mobile tentacles opening and
closing regularly.

The tentacles are from 6-8 mm. in length and have the pinnules
arranged so as to leave a wide bare space on the oral and a
narrower bare space on the aboral surface. The long pinnules
are in one row and they vary in number from 16 to 30 on each
side. There is occasional simulation of two rows.
The fact that the pinnules vary from 16-30 pairs shows that

the number of pinnules is not in itself a character of much
diagnostic importance.

Minute, slightly roughened, rod-shaped spicules are abundant
throughout the colony and give it a peculiar glistening appearance

;

they are from 0-04-0-05 mm. in length and 0-007 mm. in breadth.
Hickson describes the spicules of C. garoice as scattered and not
crowded ; they are here densely crowded.

Locality. Oliuaka, E. Zanzibar. Previously from Ohagos
Archipelago.

In another group of polyps, which we are inclined to refer to
the same species, there are some interesting differences. The
bodies of the polyps are more substantial, but they are moi-e con-
tracted (5-4 mm. in length). The tentacles are about 4 mm. in
length, and while some show two rows of pinnules with perfect
clearness, others show three rows equally distinct. The number
of pinnules in a row varies from 12-15.

In the body of the polyp and on the tentacles the spicules are
closely packed, thus giving a granular glistening appearance to
the polyp. The spicules are O'OS mm. in length, and seem to be
identical with those above described.

Locality. Wasin, British East Afiica.

Clavularia garci^ Hickson, var. inermis, nov.

The pol3-ps, which rise from a membranous stolon to a height
of 9 mm., are marked by annulations and also by longitudinal
lines. The tentacles are long and pointed, from 3-3-5 mm. in
length by O'S mm. in breadth at their proximal end. The pinnules
are arranged in three rows on each side, in the outer row they
may vary from 19-23 in number. They leave a free space on
both the oral and the aboral surface. In some polyps we found no
trace of spicules

; in others we found a few small rods. There are
crowded zoochlorellse.
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Clavularia flava May {non Hiekson). (Plate XXX, fig. 4.)

Four small pieces of a light brown colour appear to be referable

to this species. The basal membrane is soft and about 1 mm.
in thickness, and bears crowded polyps. The polyps are substantial,

marked by annulations and also by longitudinal furrows, 3-4 mm.
in length by 0-75-1 mm. in breadtli, with lanceolate tentacles fully

3 mm. in length, with acute ends.

The pinnules are very short and blunt, arranged in four rows
on each side, usually 17 in a row.

The spicviles are densely crowded, extremely minute, smooth
oval discs, about 0"02 mm. in length and O'OIS mm. in breadth.

Prof. Hiekson speaks of the spicules of C. garcice as the smallest

he had seen, but these are much smaller.

Locality. Zanzibar shore, low tide among coral.

Previously recorded from Zanzibai-.

In another clump, growing on a monocotyledonous twig, the

polyps are usually 9 mm. in length by 1-1 "5 mm. in breadth and

are longitudinally I'idged. The tentacles are 3-3'2 mm. in length

by 0"8 nun. in breadth, with the pinniiles arranged in three i-ows

on either side of the middle line. The pinnules, many of which

are slightly clavate at the tip, leave a long bare space on the

ahoral s.urface which extends the whole length of the tentacle and

tapei'S slightly, but on the oral surface the bare space is very

wide at fehe base, narrows quickly, and becomes almost linear

for the gi'eater part of the length of the tentacle. The pinnules

are from 0'18-0"25 mm. in length by 0*13 mm. in breadth.

Abundant ova were present in the lower part of the polyps.

The spicules are small rod-like bodies 0*02 mm. in length and
0-005 mm. in breadth, and there were also some discs.

In another colony spreading on Jlillepora some of the polyps

shov/ed only one row of pinnules on each side, while contracted

forms showed three. The spicules were very minute, smooth,

ovoid discs, 0-02 by 0-018 mm.

Clavularia gracilis May.

A small colony agrees with this species in having

:

(«) polyps of very diverse lengths, up to 20 mm.

;

(b) short and thick pinnules in three iri-egular rows (some-

times appai-ently in two rows)

;

(c) no calcareous bodies
;

{(l) tentacles about 5 mm. in length.

There is no funnel-like expansion * at the top of the polyp as

was frequently observed by May ; the bare sti-eak on each side of

* From what we have seen in C. pre<jnans, sp. n., we are inclined to suggest

that these expansions, noted by various authors in difterent species, may be

reproductive enlargements.



1906.] ALCYONARIANS PROM ZANZIBAR. 403

the tentacles is broad rather tha,n narrow ; there are 20-30
pinnules in each row.

Locality. Chuaka, Zanzibar.

Previously recorded from Mozambique, Tumbatu.

To the same species we refer anothei- colony with a thin basal

membrane, polyps about 12 mm. in length, tentacles 2-5 mm.,
and no calcareous corpuscles.

In most of the polyps examined there is most distinctly only
one row of pinnules, whereas in G. gracilis May there ai'e three
irregular rows. We have disregarded this difference becaixse

some of the polyps oia our specimen showed two rows. As before
indicated, this does not seem a specific character of much
importance.

Locality. Chuaka.

Olavularia reptans Hickson.

A colony spreading over a monocotyledonous leaf seems
referable to the Clavularia reptans of Hickson. The narrow
stolon is from 0-5-1 mm. in breadth and forms a network.

The polyps are distant, separated by an interval of 4 mm. A
common length is 3 mm., the breadth is 1-1 '5 mm.
As Prof. Hickson points out, this species is noteworthy in

having the contracted polj^ps decidedly broader than the stolon
which bears them. This is also true of C. margaritiferce Thomson
& Henderson.
The short tentacles are about 1 mm. in length and bear 12-15

pinnules on each side, each pinnule 0* 1-0' 15 mm. in length.

There are no spicules.

Locality. Zanzibar shoi'e. Previously from Celebes.

Clavularia strumosa Ehrenberg.

The collection included numerous representatives of this species

growing on twigs. They appear to be very variable.

The polyps are firm and marked with annulations and longi-

tudinal lines ; they are often inflated just below the tentacles or
just above the stolon. They vary in length from 4-12 mm. and
in breadth from 1-1-2 mm.
The pinnules are shoi-t and blunt, arranged in three rows on

each side of the middle line, leaving a considerable bare streak
on the aboral surface and a fairly wide bare streak on the oral

surface of the short but pointed tentacles. The number of

pinnules in a row varies from 11-14, but 12 is the usual number.
There are numerous calcareous bodies—oval or roundish discs,

length by breadth 0-02 x 0-016-0-018 mm. By transmitted light

they appear yellowish to yellowish brown in colour, but by
reflected light they appear bluish to bluish green. When the
edge is presented to view they appear as oval blunt rods.

The colony comes near C. strumosa, but the calcareous bodies are

Peoc. Zool. Soc— 1906, Vol. I. No. XXVII. 27
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somewhat different, and no rods are present unless the side view

of the discs could be called rods.

In another set of specimens veiy like those mentioned above

the polyps vary from 3'6 5 mm. in length. They are marked by

annulations and sometimes by longitudinal lines. The tentacles

are shoi't, but the pinnules are arranged in three rows. The

spicules are small discs O'Ol mm. in diametei-, somewhat pitted in

appearance.

Locality. Zanzibar shore. Pieviously from Zanzibar, Red Sea.

Clavularia margaritifer.^ Thomson & Henderson.

Numerous stift' white poly}is lise at right angles to a height of

6-7 mm. from narrow stolons (0-3 0-4 mm. across) spreading

over a flattened twig. The strands of the stolon ma)' form a

network, but never coalesce into a membrane. The specimens

agree closely with C. margaritiferfe, e. g. in the alnnidance of

interlocked capstan-like spicules (double clubs and double wheels),

0-04-0-07 by 0-02-0-04, with three or four large tubercles at

each end, in being broader orally than basally (O'G at the base,

1-1*3 mm. distally), in being often broader than the stolon. A
small portion of the upper end of the polyp is capable of

invagination along with the tentacles ; the expanded tentacles are

seen in a few forms as if rising on a naiiowei- neck from within

a broader funnel. There is thus the l)eginning of an interesting

distinction between a calycine portion and an anthocodial portion

which are separated by a slight consti'iction. This points on to

fStpupodiiim. There is a single row of 8 or 9 short pinnules on

each side of the tentacles ; they are about O'l mm. in length.

The specimen difteis from that described as 0. maryaritiferce

in having no spicules on the tentacles. The rest of the surface

has a granular appearance due to the spicules.

Locality. Chuaka.

Previously recorded from Gulf of Maiiaar.

Clavularia crosslandi, sp. n. (Plate XXX. fig. 6.)

The stolon is a, membranous plate. The general coloui' is light

brown.
The polyps ai-e long and slender, the walls deeply marked by

longitudinal narrow grooves a.nd broad white iddges. The length

of tlie polyps is about 5 mm., the bi'eadth about 0'75. The

tentacles are 2"5-3 mm. in length. Many of the polyps have a

swelling just 1 )elow the insertion of the tentacles, 1 "2 mm. in width.

The tentacles are flat and lanceolate, with the pinnules arranged

in two rows, but this appearance may be due to the crowding of

the pinnules of one row. They leave a bare space on the oral as

well as on the aboral surface of the tentacles. Tlie pinnules are

very short and bluntly conical, thereby differing very markedly

from G. garcice, which the colour and the longitudinal grooves at

first suggested. There ai-e several noteworthy features in regard
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to the spicules :

—

(a) they occur in crowds on the ridges and give

these their white colour, and are also continued up the backs

of the tentacles
; (6) they are irregular ovals like water-worn

sand-grains ; and (c) they are exceedingly minute, 0*01-0'02 in

length by 0-005-0-01 in breadth.

Locality. Zanzibar Channel, low water.

Olavularia repens, sp. n.

This colony was found growing along Avith Hydroids on
submerged stems of the marine phanerogram before mentioned.

Its colour when living was reddish with broAvn polyps. The
stolon consists of narrow strands.

The polyps are from 4-5-5 mm. in length, with an oral diameter
of O'9-l mm. They are narrower at the base.

The tentacles are very short, only 0*4 mm. in length, with
short pinnules arranged in one row on each side of the middle
line. Each row consists of about 8 pinnules, and the two rows
leave a verj^ wide bare space on the aboral and a slightly narrower
space on the oral surface of the tentacle.

The specimen bears a strong supei'ficial resemblance to C.

margaritiferce Thomson & Henderson, but the spicules are entirely

different. Here they consist of a continuous sheet of minute
capstans (about 0'03-0"05 mm. in height and aboutO-02 in breadth).

There are also some quadrangular forms with an axial cross

(0-05 X 0-05).

Locality. Common in Chuaka Bay.

Clavularia pulchra, sp. n.

A membranous plate gives origin to numerous long polyps
(23'5 X 3 mm.) with thin transparent walls. The tentacles, 9 mm.
in length, ai-e transparent and feathery, with the pinnules
arranged in three rows on each side of the middle line, leaving a

bare strip on the oral and also on the aboral surface. The
pinnules are long, cylindrical, and incurved, about 1"5 mm. in

length, usually 30 in a row. There are a few minute rod-like

spicules 0*05 mm. in length and 0-007 mm. in breadth. The colour

in spirit is white.

In some respects this species approaches C. celehe^isis Hickson,
e. g. in the large number of the pinnules, and in the long polyps
and tentacles. It differs in having a membranous stolon (as in

May's specimen), crowded polyps, thin polyp-walls {cf. May,
p. 44), much more substantial pinnules, and distinct spicules.

In another specimen it is worthy of note that the pinnules are
found in all stages of retraction, fi'om 2 mm. in length to small
wart-like projections.

Locality. Zai:izibar shore.

Clavularia zanzibarensis, sp. n.

A dense crowd of short polj^s arises from an irregular mem-
brane spreading on nullipores. We have been unable to refer it

27*
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to any of the known species. The average length of the con-

tracted polyp is 5 mm.
The tentacles are short and l)luut, 1-8 mm. in length and 0'7

mm. in breadth. The pinnnles practically cover the whole surface
;

they are very small and wartdike, and are arranged in 6-8 rows.

No calcareous liodies ai-e to be seen, l)ut there are abundant zoo-

chlorellpe with a diameter of O'Ol mm. Many of the polyps show
abundant ova. The colour in life was described as " pinkish

brown with blue tentacles."

It ma.y be unsatisfactory to estai)lish a new species for speci-

mens which have so few positive characteristics ; it seems to us

the most woi'kable way of finally ari-iving at a knowledge of the

relationships within this prolific genus. It must l)e left to some
one woi'king on the spot to I'edvice the number of species by dis-

covering the annectent forms.

Locality. Near Kiungani, Zanzibar.

Clavularia mollis, sp. n.

The polyps of this i-ather puzzling form arise from a thin semi-

transparent membranous plate, 36 mm. long and 21 mm. in maxi-

mum width ; they seem to be crowded on the surface, but when
separated considerable spaces are seen between their bases. They
are ai-ranged in small gi'oups of 4-8, which are joined together

for a short distance from their base l)y the fusion of their walls.

But each polyp can be traced to its origin, and does not lose itself in a

stalk-like portion as in Xenia. Scattered between the groups small

single polyps niiiy be seen. The polyps are capable of considerable

conti-action, as some appear like siiiall teat-shaped papilhe on the

surface of the basal membrane. The oral opening of the polyps is

small and pore-like, situated on the smnmit of a teat-like papilla.

The tentacles are short, with slender pinnules arranged all round.

The stomodieum is short, measuring only 0-9 mm. in length l)y

0*2 mm. in breadth in an adult polyp.

There are numerous ova in most of the polj'ps.

This species is also represented by a badly-pieserved colony

40 mm, in length and 25 mm. in breadth. The stolon is smooth,

flat, and membranous. The polyps are 3 mm. in length, nearly

1'5 mm. in diameter, and are much contracted with numerous

annulations. The tentndes are nearly as long as the polyps

(2*7 mm.). The slender pinnules almost cover the tentacles, but

there is a bare aboral streak ; a common length is 0"5 mm. ; there

are 6 rows of aliout 15 in each row. In the basal poi'tions of the

polyps abundant ova are present.

This form approaches in some ways Mny's (J.flava {non Hick-

son's C. ffava), but the pimiules ai'c thread-like instead of being

blunt, and there is no trnce of spicules.

Locality. Zanzibar shore.

Clavularia parviila, sp. n.

A colony spreading upon a, stout*, the individuals united partly
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by narrow stolons but mainly by a coherent membrane. The
polyps may attain a length of 5 mm., not including the tentacles,

which are usually about 3 mm. long. The breadth of a fully-

extended polyp is slightly under a millimetre. Some of the

polyps have their tentacles wholly retracted, and ai-e themselves
contracted into sugar-loaf-like prominences about 3 mm. in height.

There is no evidence of calcai'eous bodies either in tentacles or

polyps, and the colour of the pi'eserved specimen is ti-anslucent

white.

The most characteristic features are presented by the tentacles.

They measure almost half a millimetre at the base, but narrow
somewhat quickly and end in a fine point. They appear to be
slightly convex aboi-ally and slightly concave orally. When fully

expanded they form a circle about 3*25 mm. in diameter. The
pinnules are about nine in number on each side, but the four

nearest the base of the tentacle are vei-y short, the longest pinnules

being usually numbei'S 4 and 5 from the distal end ; they are

separated fi'om one anothei' by short intervals ; and towai'ds the

base, beginning at the sixth, there is a gradual shunting from a
lateral position on to the oral suiface of the tentacle. In shape
the j)innules are cylindiical, and haA^e a somewhat rugose appear-

ance due to contraction.

In another specimen, which had a red coloui- when living, some
of the polyps attain a length of 1 mm., not including the tentacles,

and are densely packed with eggs and embryos. -In the majority
the tentacles and the oesophageal region are completely retracted

within the smooth-walled calyx. In some parts of the colony the
polyps are connected by narrow stolons about 1 mm. in diameter

;

in others there is a continuous membrane.
Locality. Cape Yerde Islands.

Olavularia pregnans, sp. n. (Plate XXX. fig. 3.)

This interesting form is well marked by two peculiarities. In
the first place, the pinnules occur all round the tentacles. This
unusual arrangement is also seen in G. inflata Schenk, but, apart

from the generic chai^acters, thei'e is little else in common between
the two species. The second jDcculiarity is that many of the
polyps show a large expansion of the body, containing a large

embryo or as many as three.

There is a thin basal membrane growing over a polyzoon. The
polyps, sometimes marked by contraction-rings, are about 5 mm.
in length and 1 mm. in breadth, with slender tentacles of 2*5-

3 mm. in length by 0-35-0'4 in breadth. No bare streak is

to be seen on the tentacles, which are surrounded by shoi-t conical

pinnules with a kind of spiral ai-rangement. Crowded zoo-

chlorellse produ.ce here and there a glistening appearance, but no
trace of spicules could be seen.

Many of the polyps show at a shoi't distance below the tentacles

a prominent expansion (2"5 mm. in diameter) of the tube con-
taining up to three embryos. As these grow one side of the
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expansion ))econie.s thin-walled and is readily ruptured. The
embryos appear- as elongated lemon-shaped bodies, 1 mm. in

length by 0'75 in maxinuim diameter. There are numerous ova

on the mesenteric bands. It may be suggested that the expansions

figured by May in C. longissima and G. strumosa are also repi'o-

ductive swellings.

Locality. Wasin Channel, 10 fathoms.

Sympodium punctatum May. (Plate XXIX. fig. 9.)

A specimen spi-eading over a monocotyledonous leaf agrees on
the whole with the description which May gives of S. punctatum.
There are two sets of spicules—the upper layer whitish, the lower

layer deep red. The spicules are about 0'2-0'3 nun. in length ; they

are fundamentally of the spindle-type, but bear irregular warty

processes, often with sharply truncate ends. The white s})icules lie

irregularly in an almost continuous superficial covering ; the

deeper red spicules ai-e partly intei-locked by their waity, often

branched projections. The colour scheme is slightly different

from that of May's specimen, since the red spicules are almost

entirely confineil to the basal membrane.
LocaUt)j. Chiraka shore, low spring-tide. Previoirsly from

Tumbatu.

Sympodium cceruleum Ehrenberg.

To this species we refer sever-al rather poor' specimens " of a

sea-green colour," with polyps which can be completely retracted.

The basal membrane is a broad plate, 33 mm. in uraxirrrum length

and 16 mm. irr maxirrnrm width. It is thin at the edges, but

1 mm. in thickness near the middle.

The polyps have short tentacles on which the finger-shaped

pinnules are ar-ranged irr one row on each side, about 15 irr each

row.

There is no trace of the calcar-eous bodies which Klunzinger

figur-es ; tlrer-e ar-e aburrdarrt zoochlorellie. The ccenerrchyma of

the colorry is hyaline arrd non-gr'anrrlar.

Locality. Previously frorrr Tumbatu, Red Sea.

Sympodium fuscum, sp. n. (Plate XXX. fig. 5.)

A spreading colony, forming large flexible sheets attached to

basal parts of Zostera. The livirrg specimens were reddish browrr

all over, except the terrtacles which were drab-brown ; the pre-

served specimens are creamy-white.

The stolorr is a membrarrous plate from 2-3 mm. irr thickness,

rather thinner at the edges. The polyps are irniformly distri-

buted over the surface, and are capal)le of corrrplete retraction

into the stolorr, thirs givirrg it a porous appearance, somewhat
honeycomb-like. The pores have a diameter of 1 rrrm., arrd are

about 0*5 mm. apart. Spicules are rrirrrrerous irr the stolorr, arrd

fornr a superficial network, irr the meshes of which the polyps
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stand. Between the larger meshes there are smaller ones on
which young polyps are seen.

The polyps are about 5 mm. in length, with tentacles of 1'5 mm.,
with about 8 short pinnules in a single I'ow on each side. On the

lower pai't of the polyp-body there are no spicules, but just below
the base of the tentacles spicules become abundant, at first

ai-ranged transversely, then in more or less regular converging-

double rows running perpendicularly. There ai'e also a few small

irregularly-disposed spicules in the tentacles.

This species closely approaches Sympodlwm {Alcyoniimi) ftdvum
Forsk., but differs in that the upper part of the polyp has

no transverse ring of spicules markedly difierent in size from the

longitudinally-disposed spicules, in the presence of spicules on the

tentacles, and in other features.

Localities. Wasin, Ohuaka, Kiungani. Common.

Sympodium splendens, sp. n. (Plate XXIX. fig. 8.)

A beautiful purplish-crimson colony, spreading around a mon-
axonid sponge. The sponge has a tubular fonn (probably due to

some foreign axis which has been lost). The basal membrane is

about 2 mm. in thickness ; the polyps occur irregularly, some-

times almost touching, elsewhere separated by intervals of 4 mm.
or so. A fully-extended polyp is 3-3*5 mm. in length ; the

tentacles extend for 2-2 "3 mm. further; the average breadth of a

polyp is 1"75 mm.
When the polyp is completely retracted we see a blunt conical

calyx (often 2"5 mm. in height), with 8 longitudinal ridges not

very sharply defined, and ending in 8 tiiangles. The whole is

pvu'plish crimson, except at the summit, where a hint of the

yellowish - white polyp is seen. The fully-expanded polyp is

almost transparent, for the coloured spicules are not continued

beyond the calyx. The flat tentacles have a broad bare streak on
each surface ; there ai'e two rows of pinnules on each side, 20-24

in each row. There is great variety in the spicules :—(a) Straight

and curved spindles with jjrominent warts, usually few and distant,

sometimes fairly numerous (0"4 x 0*04, 0*35 x 0'03). (h) Irregular

forms: triradiate (0-175 x 0-15), quadradiate (0-2 x 0-125).
' The

great majority are j^urplish ; others are transparent, with a con-

siderable organic residue, a few incline to red.

Locality. Ohuaka.

Family Tubiporid^.

TuBiPORA CHAMissoNis Ehreuberg. (= Tuhipora miosica Oha-

misso.)

Locality. Large colonies are abundant wherever coral gi'ows :

e. g., Prison Island and the reefs south of Zanzibar Harbour,
edge of eastern reef of Pemba. Not found at Ohuaka, rare at

Wasin.



410 VROF. J. a. THOMSON AND Mil. W. D. UENDERSON ON [Apr. 10,

Older II. ALCYONACEA, Venill {pro parte).

Family X e n ii D /E.

Xeiiia tmihellata Savigny.

,,
quhiqueserta May.

„ memhrauacea Sclienk.

„ cterulea Ehi'enberg.

,, iernataua iScheuk, var. eloiKjata, iiov.

„ rigida, sp. ii.

Heteroxenia elisahethce Kolliker.

Cespitidaria coerulea May.

Note on the Species o/'Xenia.

In the genus XeHia, as in the genus Clavularia, the question of

species is a ditticult one. All the species are within a I'elatively

narrow range, and the difierentifiting characters are, when taken

separately, somewhat trivial. Even in the same colony there are

sometimes noteworthy differences in the adjacent polyps—differ-

ences which are sometimes as marked as any one of the separate

items which are used to distinguish species. It seems likely that

many of the differences are purely rnodificational, and I'eferable to

diffei-ences in nutrition and the like.

The number of rows of pinnvdes is a character which has been

much relied upon, but it is apt to lead one astray unless the

tentacles observed ai-e equally extended. Moreovei', there may be

3 rows at the proximal end and 4 about halfway up, or 2 at the

proximal end and 3 about luilfway up the tentacle. There can be

no confusion between a species with one row of pinnules on each

side and a species with four rows on each side, but to distinguish

two species because one has three rows and the other four

appears to us quite misleading unless this detail is supplemented

by many otheis. In X. umhellata we found fi'om 2-4 rows, in

X. quinqueserta 3-5 rows.

Some workers have attached importance to the presence of wart-

like pinnules along with othei's of the usual elongated type ; but

the presence of a few wart-like pinnules at the proximal end
appears to us to be very common, and may be natui'ally expected

when a polyp is not fully grown. At the same time, the minute
warts of, foi' instance, X. rigida ai'e diagnostic in contrast to the

long pinnules of X. tmihellata.

Another diagnostic featuie is the presence or absence of a bare

strip on the surface or surfaces of the tentacle, but this is apt to

be obscured or exaggeiated by the degree of contiaction. The
bai-e streak may be present at the proximal end and absent higher

up, or quite distinct along the distal half and cjuite obscui'ed by
contraction lower down.

Xenia umbellata Savigny.

The length of the stalls is 24'5 mm., with a maximum basal
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diameter of 11 mm. ; the polyps are 9-15 mm. iu length, 1-2-

2 mm. m breadth, with tentacles 6-5-8 mm. in length and 1*5 mm.
in breadth. A few young polyps are present among the older

polyps, and have an average length of 1-9 mm. and an average

width of 0-5 mm. On their small tentacles, however, from 6-7

pair's of pinnules may be seen.

The tentacles in the older polyps are long and slender, with the

middle line free throughout its entire length on the abox'al surface.

The long and slender pinnules are arranged in 2-3 rows on either

side of the middle line. Between 30 and 40 were counted on one

row. There are abundant calcareous coi-puscles of minute size.

Numerous zoochlorellpe ai-e also present throughout.

X. umhellata appeal's to be a very variable species if we extend

it to include those forms with not more than 3 rows of very long

and numei'ous pinnules, with tongue-like flattened free axis.

In another specimen the polyps were from 5-11 mm. in length

by 1-5 mm. in breadth, with thin transparent walls, with spherical

calcareous bodies. The tentacles are long in comparison to the

length of the polyp, for they vary from 6-5-7 mm. in a polyp which

measures 11 mm., and they may be even longer than the polyps.

The long and slender pinnules (1-4 mm. long by 0-15 mm. wide)

are arranged in Uoo or three rows on either side of the middle

line, leaving on both sui-faces a free space which i-uns the whole

length of the tentacle, and giving a fine feather-like appearance

to the tentacle.

In the younger polyps, which measure about 3-3 mm. in height,

the tentacles reach a length of 2-3 mm., and have the pinnules

arranged in 3 rows, in the outei'most of which tliei'e ai'e from 7-9

pinnules. Thei'e are niuiierous spherical zoochlorella?.

Another set of specimens (from Chuaka, E. Zanzibar) were

characterised by the vei'y long polyps (12-25 mm.), the flatness of

the tentacles, and the delicate triangular pinnules in five rows proxi-

mally and three rows distally with 24-26 in each row.

Another specimen, which when living was white with yellow-

brown tentacles, was found growing over nullipore branches.

The stalk is firm and has an average length of 11 mm., and an
average breadth at the upper end of 4 mm. The polyps are thin-

walled and ti'ansparent, thickly placed on the crown, from 5-6 mm.
in length, with an average width of 0-8 mm. The tentacles are

very feathery in appearance, and vary in length from 2-3-2 mm.,
and have a maximum diameter of 1 mm.
The pinnules ai-e ai'i'anged in four I'ows on each side of the

middle line, leaving a free space on both the oral and the aboral

surface. In the outer row of pinnides the number varies from
14-18, but 17 is the commonest number.
There are very numerous zoochlorellfe with a diameter of

about 0-01 mm., and there are also calcareous corpuscles.

Locality. Wasin Channel, 10 fathoms
;

previously recorded

from New Britain and from the Red Sea.
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Xenia quinqueserta May.

To this species, though its validity seems to us doubtful, we
lefer a colony Avith a smooth cylindiical stalk 1.5 mm. long by

4 mm. in diameter. The polyps ai'fe crowded in a kind of capi-

tulurn, and are, apart from the tentacles, 11 mm. long. The
tentacles are 3"5 nun. in length and bear 3-5 rows of short

conical jiinnules on each side of the well-marked bare streak.

There are about 20 pinnxdes in each row. No calcareous bodies

were seen, but tliere are abvindaiit zoochlorella'.

It does not seem to us that X. quinquesertaM :iy is well defined

off fi-om X. sansibariana May, and we suspect that both may be

varieties of X. umbeUata 8avigny.

Locality. Chuaka. Previously from Tiuidj;\tu.

Xenia membranacea iSchenk.

To this species we refer several small specimens found spread-

ing over the branches of an alga. They agree in having 3-4

rows of pinnules which cover the oral surface of the tentacles

except a small triangidai- space at the base, and leave a baie

stri}) up the aboral surface. There are 15-20 slender conical

pinnules in each row. The bodies of the polyps are about 5 mm.
in length, with an average width of 0*75

; the tentacles are

4-5 mm. in length. There are small polyps at the bases of the

full-grown individuals.

Localit}/. Shore, Zanzibar. Pro\ iously recorded from Ternate

[Schenk) and New Britain (Ashivorth).

Xenia ccerulea Ehrenberg.

To this species we refer a small specimen with two rows of

uniform pinnules on each side of the middle line of the tentacle.

Thei-e is a free streak on both siu-faces. The jiinnules ai'c slender,

cylindrical, and truncate. The l)ody of the polyp was 4 mm. in

length, the tentacles were about the same.

Another specimen is distinguished Ijy the thickness of the

polyps (2-5 mm. to a length of 9), by the long truncate pinnules,

numbering al)Out 24 in each row. In both specimens the colour

in spirit was white.

Locality. Shore, Zanzibar. Previously recorded from Red Sea

{^Khmzingei') and Indian Ocean {JJourne).

Xenia ternatana Schenk, var. elongata, nov.

To this species we refer a specimen with long slender polyps,

long flat tentacles, and two rows of pinnules on each side. The
pinnides aie leduced to wai-ts neai- the base, but soon become

shoit cones. There are about two dozen in each row.

It (lifters from Schenk's desciiption, (a) in the great length of

the polyps (10-19 mm.); and {b) in having no supporting trunk,

but only a membranous stolon spreading among seaweed. If

emphasis is laid on the nature of the pinnules and the number of

rows, the specimen may be fairly placed beside X. ternatana.

Locality. Chuaka.
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Xenia rigida, sp. n.

A small colony 15 mm. in height by 12 in breadth, and 8 in

thickness.

The polyps are stiff and substantial, about 3-5 mm. in height,

with a basal breadth of 3 mm., tapering to 1-75 at the base of the

tentacles.

The tentacles are 2 mm. long and bear three rows of rounded

wart-like pinnules, leaving a triangular bare sti'cak on both

surfaces. There are about a dozen pinnules in each longitudinal

row. The pinnules appear very closely packed in sloping trans-

verse rows of three. The whole surface of polyps and tentacles

is thickly covered by minute rod-like spicules (0-06 X 0-08), which

produce a somewhat glistening frosted appearance. Besides

these there are numerous zoochlorell?e.

This form resembles X. pUcccta Schenk in having rounded

wart-like pinnules in three rows, but differs in the shape of the

tentacles, the number of the pinnules, and the nature of the

spicules (lound oi- oval discs in X. jjlicata).

Locality. Wasin Channel, 10 fms.

Heteroxenia ELisABETHyE Kolliker.

A dense cluster of dimorphic polyps borne on a thick stalk

about 2-5 centims. in height, and 1 centim. in breadth. The

cluster itself has a diameter of 3-5 centims. The living forms

were white and grey in colour, and kejit the tentacles continually

and rapidly opening and closing.

The large polyps are niimei'ous and marked by annulations

which are pi'obably due to conti'action. They vaiy from 15-

22 mm. in length, and from 2-2-5 mm. in breadth. The ten-

tacles in the fully matured polyps are from 5 -5-6 '5 mm. in length,

and 0"5 mm. in width.

The pinnules are arranged in four rows on each side of the

middle line, leaving both on the oral and on the aboral surface a

bare stiip which stretches the wliole length of the tentacle. The

pinnules are 0-6-0-9 mm. in length, and from 0-05 0-2 mm.
in width. They are all long and slender, with the exception of a

few wart-like pinnules at the proximal end.

Besides the lelatively distant large polyps, the crown beai'S

numerous small individuals which fill up all the gaps. Those on

the margin show tentacles with small wart -like pinnules arranged

in two rows. In a polyp 2 mm. long the tentacles are 0-8 mm.
in length, and show two rows of pinnules on each side with seven

pinnules in each row, leaving a narrow bare space on the oral

and a broad bare space on the aboral surface. Towards the

centre of the crown the majority of the small polyps show no

trace of tentacles or pinnules, but exhibit only a slight tendency

to be lobed at the margin. These are usually 4-5 mm. in length

and have semitransparent walls.

Locality. Towards Kiungani, just below low tide in a fathom or

so of water. Previously recorded from Zanzibar and Port Denison.
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As this seems to be a varial)le species, we add a few notes in

i-egai-d to othei' specimens :

—

(a) The colour of some when alive was blue all over; the colour

of the presei'ved specimens may show a tint of green or

may be pure white.

(b) The size of the lai-ger zooids is variable, e. y. in length and
breadth in millims. 20 x 2-5, 15 x 2, 7 x 1-5.

(c) No importance need be attached to cases wheie there seem
to be five pinnules abi-ea«t on one side of a tentacle, since

these trivial deviations occur in colonies where the normal
number of four rows is thoroughly dominant.

(d) Another set of specimens was marked by the following

peculiarities :— (1) Somewhat slender stalks, 17-25 mm. in

height, rise from a flat spreading membrane. (2) The
pinnules, which are mostly absent, seem to have Ijeen

decidedly shorter than the normal, a deviation which is

also noted by May ; but it is diilicadt to say how much of

this is purely artificial. (3) The -ciilcareous bodies men-
tioned by Kcilliker, but not foinid by May, are abundant.

They are either spheiical or loundish oval in shape and
highly refractive, with a diameter of about O'OOl mm.
Some yellowish spherical zoochlorellaj, about 0"36 mm.
in diameter, ai-e also present.

Locality. Zanzibar Harbour, lowest tide-level.

Cespitularia ccerulea Miiy.

(1) A much-branched colony which was, when alive, of "a
brilliant sea-green colour, except the iipper faces of the small

zooids which wei'e blown." It seems to be referable to May's

Cesjfii'idaria cmrulea, which is desci'il)ed, lunvever, as " flesh-

coloured with a tinge of bright blue."

This specimen agrees with May's diagnosis in having

( 1
) One I'ow of pinnules on each side of the tentacles

;

(2) Polyp- bodies about 4 mm. in lengtli

;

(3) Tentacles about 2'5 mm. in length
;

(4) No calcareoiis bodies.

The mode of branching, on the whole, corresponds with May's

desci'iption ; but theie is this noteworthy peculiarity, that one

division of the colony is sometimes connected with the main mass
by a narrow isthmus, e.g. 10 nun. in length by 1 mm. in breadth.

(2) Another colony I'ises from a flattened base which spreads

ovei' a pai't of the surface of a shell, the re,st being covered by a

sponge. When alive it was described as having " pink stems

with slender brown zooids." The preserved specimen had at first

a greenish tinge, which was afterwards lejjlaced by the usual

dull creamy white.

The stalk, which soon branches, is faii'ly fiim in texture, but

there are no calcaieous corpuscles.

Near the base it gives off a small branch which has spread over
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a flattened surface, and looks very like a Clavularia or a Sym-
2)odmni in the arrangements of tlie polyps on the upper surface.

The principal stalk soon divides into two branches, each of which
divides several times and bears the polyps.

The polyps are about 5 mm. in length, and slightly under
1 mm. in breadth, and have bushy heads, caused by the feather-

like tentacles. The latter are about 3 mm. in length.

The pinnules are arranged in one row (15-18) on each side,

thvis leaving on both the oral and the aboi-al surface a free space

which runs the whole length of the tentacle. The pinnules are

long and slender, often about 1 mm. in length by O'l mm. in

diameter at the base and 0*05 mm. in diameter at the tip.

Although this specimen differs from (1) in colour (when living)

and in mode of branching, the polyps are closely alike.

Loccdity. Off the Zanzibar coast, a few miles south of the town
;

5 fathoms. Previously recorded from Zanzibar and Kokotoni.

(3) A third specimen was described in the living state as having
" a pink body witli blue-green zooids "

; when preserved it had a

clear white colour. The base is formed by the end of the stalk

growing round a, piece of coral.

The stalk is firm in texture, dividing at a little distance above

the base into three main branches, each of which divides and re-

divides into the polyp-bearing portions.

The polyps measure 3'5-4'5 mm. in length with an average

diameter of neariy 0"1 mm. The tentacles often appear blunt and
short, but this is merely the contracted condition, as other parts

of the colony show. Sixteen conti-acted pinnules were counted on
each side.

Locality. Kiungani, near Zanzibar town ; lowest tide.

It may be of use to emphasize the point that these tln^ee speci-

mens presented when living somewhat different coloration :

—

(1) "A brilliant sea-green colour, excejit the upper faces of

the small zooids, which are brown "
; (2) " pink stems

with slender brown zooids "
; (3) " pink body with

blue-green zooids." May's specimens were " flesh-

coloured with a tinge of bright blue."

This may be enough to show that the natural colours of Cespi-

tularia are of little specific moment.

(4) In a fourth specimen the lower end of the stalk spreads over

a piece of calcareous conglomerate. The stalk is firm and marked
by longitudinal ridges and grooves ; it divides into branches,

which at some parts bear the polyps themselves, and at othei-s

divide into small polyp-bearing branches. The polyps are, on an
average, 3'5 mm. in length by 1 mm. in breadth. On the

tentacles, which are 1*5 mm. in length, the small pinnules (0"04-

0'045 in length) are arranged in one row on either side of

the middle line, thus leaving on the aboral surface a broad, anil

on the oral a narrow free space which stretches the wliole length

of the tentacle.
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Family A L c Y o N 1 1 D .E.

Alcyonium pacliyclados Klunziiiger.

Sinularia hrassica May.

„ fangoides, sp. n.

Sclerophyimn jiolydactylum (Dana).

„ querciforme Pratt.

„ inarenzeUeri Pratt (= Lobophytnm marenzelleri ?).

,,
Mrturn Pratt.

,,
tnride, sp. n.

Lobophytum paiicijlorum Eliienbei-g.

Alcyonium pachyclados Klunzinger.

This species is i"epresented byseveial typical, miicli-lobed, almost

rigid specimens of a greyish-white colour, with a greenish tint in

the sni'rounding spiiit (due to zoochloiella' ?). The coLmr was
originally like " cocoa-and-milk" and the expanded polyps were

dark blown.

A short stalk of about 10 mm. rises from a broad base, and
bears several bioad lobes, each divided into blunt finger-like

lol)ules covered with polyps. The surface of the canienchyma
exposed when some of the polyps ai-e removed is granulai' with

numerous small elliptical spicules. The tentacles are not dark in

coloiu-, as in Klunzingei's specimens ; they bear on their oral

surface 30-40 short pinnules, usuall}' in four rows, but some more
fully expanded showed only two rows, one on each side. The
superficial spicules are small ellipses and figui'e-8 forms ; the deeper

spicules aie for the most part relatively large, spinose, double clubs

and <louble si)hei'es. The following measiu^ements were taken of

length and bi'eadth in millims. :—0-09 X 0-05
; 0-075 x 0-045

;

O-o'T X 0-04
; ()-0(i X 0-02

;
0-05 x 0-015. We find more variety in

size thiin Klunzinger indicates, and some of the shapes are exactly

like those seen in adjacent species, such as A. hrachyclados, A. digi-

talatnm, A. sphn^rophorxmi. It seems to us that theie is \'ei-y little

dift'eience between the members of this group of species.

Numeious ova occur in the lowei- paits of the polyps.

Locality. Covei-ing the shore at one place near Wasin ; also at

Kiungani, Zanzibar. Previously recoided from the Red Sea,

Luzon, Zanzibar.

Sinularia brassica May.

This species is represented by a complete specimen, which

is about 50 mm. in height and 38 mm. in width aci'oss the capi-

tuhnn. The stalk of the colony is firm and erect, the sui-face

gianuliir. The capitulum is divided into three branches oi' lobes,

each of which breaks up into a large number of small knob like

bodies.

The autozooids aie abundant, but are either completely with-

drawn or just show the tentacles above the geneial sui'face.

Niunerous small spicules are found in the autozooids when they

are dissected out.
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A young colony, with similar spicules and autozooids, is mush-
room-shaped with a small capitulum, on which the autozooids are

moi'e numerous at the margin than in the centre. The capitulum

is somewhat oval in shape, 9 mm. in length by 7 mm. in breadth.

The stalk is long and iri'egular in shape.

Locality. Wasin Channel, 10 fathoms. Previously from
Tumbatu.

SiNULARIA FUNGOIDES, Sp. U. (Text-fig. 85.)

This species is represented by a large brownish colony, which is

tough in texture, risfid, and erect.

Text-fie-. 85.

Himilaria fimgoides, sp. ii.

On the outer surface of the much-wrinkled trunk there is a
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thick coating of large sjnciiles, either lying on, or protiuding from,

the surface, many leaching a length of 6 nun.

On the capitulum, which is thin with incurved eilges, the auto-

zooids apjjeai- usually in small groups of twos or threes. Each
group is geneially elexated on a small piotuberance, or each auto-

zooid may have a slight elevation of its own. On the edge of the
capitulum the autozooids are moi'C numeious, and they do not

occur in gi'oups nor are they raised above the geneial suiface.

The spicules are of two distinct types—(1) large spindles, either

sti'aight or slightly curved, closely covei-ed with small, i-ough,

wart-like pi'ojections ; and (2) small spicules which vary fiom
spindles to I'ods, with I'ough pi'ominent projections, which often

clustei' more closely at one end, thus giving a club-shaped

appearance. Their measurements are as follows :

—

(1) Length varies from 1 4'6 mm. and the breadth from 0'15-

0"55 mm.
(2) Length varies fi-om 01 -Of) mm. and lireadth from 0"03-

0-075 mm.
Localily. Wasin, 10 fathoms.

8cLEROrHYTUM POLYDACTYLUM Dana. (Plate XXXI. fig. 2.)

A complete specimen 75-5 mm. in height. The lower part of

the stalk is very rigid, with spicules readily visible to the naked
eye. The upper part is marked by longitudinal grooves and folds,

and is devoid of the larger spicules which are present in the lower

part.

The capitulum is divided into a large numlier of small, bhnit,

fingei'-like lobes, on which the autozooids seem to be almost equally

distributed.

The numerous small autozooids are almost all completely

retiacted, a few can be seen M'ith the tentacles appeai-ing above

the surface. The tentacles are short (0'6 mm.) and thick, with

the pinnules arranged in one row on either side of the middle line

of the oral surface. The eleven pairs of pinnules are small, cylin-

di'ical, and rather blunt.

The spicides :

I. Of the upper 2)art of stem :

—

(rt) Lai'ge straight or curved spindles covered with many rough
tubercles, varying from 0'6-2"7 mm. in length and from
0"15 0-5 mm. in breadth.

{b) Small straight or irregularly-shaped spicules with large rough
spines, varying in length from 0'l-0'35 mm. and in width

from 0-02-0-09 mm.
(c) Straight spicules with very few smooth spines, vaiying in

length fi'om 0"2-0'7 mm. and in width from 0*075 -0"15 mm.
They often show slight traces of four rays, and these show
a X-marking at the junction of the rays.

II. Of the lower part of the stalk :

—

The same types of spicules are present, but theie is a maiked
predominance of («). They are more varied hei'e and often show
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branches or projections, {b) and (c) are also present, but in both
cases there is more variation in the size and shape. The X-shaped
marking is more frequent.

III. In the oapitukim :

—

The second type (b) is predominant. They are often branched
and the 4-radiate forms are common. In many of them the rough
spine-like processes are restricted to one end, and the other end
tapers to a point and is free from spines.

Locality. Zanzibar. Previously from Red Sea, China Straits,
British New Guinea, Maldives, Gulf of Manaar.

SCLEROPHYTUM QUERCIFORME Pratt.

This species is represented by two fragments.
The stalk is firm and rigid, with the core packed with large

spicules. The outer surface of the stalk is granular. From the
broken lower end of both fragments large spicules project.

The capitulum is divided into large lobes, which are in their
turn divided into very numerous smaller lobes. The polyps are
borne principally on the smaller lobes, bitt many are present on
the sides of the larger lobes and on the continuation of the stalk.

The stem-spicules are thick spindles with numerous rough
wart-like spines, and slender spindles with numerous rough spines.

They vary in length from 0-18-0-23 mm. and in width from 0-03
-0'05 mm.
The polyp-spicules are slender spiny spindles, varying in length

from 0'12-0'4 mm.
Clubs 0-2-0-25X 0-1 mm.
Pi-eviously from Maldives and Gulf of Manaar,

SCLEROPHYTUM MARENZELLERI Pratt.

A siuall complete colony, firm and rigid with a much plicated

crown. It is 16 mm. in height, and the crown has a breadth of

29 mm. The autozooids appear to be restricted to the top of the

folds on the crown and to the margin. The suiface has agranular
appearance due apparently to the numerous minute siphonozooids.

In the crown large white spicules covered with numerous small

tubercles are seen projecting often to a distance of 3 mm.

SCLEROPHYTUM HIRTUM Pratt.

A specimen firm and tough in texture, with a total height of

16" 5 mm. and a maximum coronal breadth of 20*5 mm. The
crown has a large number of small lobes. The autozooids are

completely retracted and the lobes have a warty appearance.

From the broken base of the specimen numerous large spicules

project. They are spindle-shaped, straight or curved, thickly

covered with numerous rough warts, and often show a tendency

to divide into several branches. The following measurements
were taken of length and breadth in millims. :—3*3 X '5 ; 2'6 x "35

;

3-35 X -55.

Proc. Zool. Soc—1906, Vol. I. No. XXVIII. 28
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A vertical section of the specimen showed numerous yellow ova,

with a diameter of 0"7 mm.

tScLEROPHYTUM viRiDE, sp. n. (Plate XXIX. figs. 2 & 3.)

(1) This species is represented by numerous portions of

very large colonies. Some of the colonies were a yard across !

In the living forms the general colour was biiglit green, the

polyps were brown, the tentacles green. The stalk in one

specimen is 34*5 mm. in height and in the otlier 30 mm. The
portion of the crown is greatly folded and lobed, each of the

larger lobes dividing into smallei- lobes.

In the majority the autozooids are completely retracted witlnn

the general ccenenchyma,, but they are very numerous, especially

towards the edge of the marginal lolje. The pores left by the

retracted autozooids are variable in size, some 0'15 mm. x O'l mm.,
others 0*075 mm. x 0*075 nnn., and others 0-1 x 0-075 mm. Their

shape also varies fi'om n. circular opening to a somewhat oval-

shaped poie.

Between the openings of the autozooids lie the numerous very

minute openings of the siphonozooids, becoming more numerous
in proportion to the autozooids towards the central portion of the

crown.
The spicules are of three types :

—

(«) Long slender spindles with few rough wart-like tubercles,

in length and breadth in millims. as follows :—0*45 x 0'06;

0-3 x 0-03
;
0-2 x 0-025.

(b) Short, thick, double clubs with a veiy short median waist

and with whorls of rough wart-like tubercles which cai-ry

a number of small spines. They vary in length fi-om

0-25-0-3 mm. and in breadth from 0-12-0-2 mmT
[c) Small oval-shaped spiciiles with many tubercles as in (?<),

v;ii-ying in length from 0-25 0-39 mm. and in breadth

from 0-1-0-2 mm.
The last type (c) may be a modification of (h) in which the free

central portion has Ijecome obliterated. Among the first type (a)

sevei-al show bifurcatioxis at the ends.

(2) In some other less contracted specimens the autozooids are

numei'ous, up to 7 mm. in length including the tentacles, and
are all marked by transvei'se annulations. On the tentacles the

pinnules are arranged in one row on either side of the middle

line on the oral surface ; the number in a row varies from 10-14.

The tentacles ai-e short (about 1 mm.) in comparison to the

polyps. The stomoda^um, which is greatly wrinkled, is 1-6 mm.
in length.

The siphonozooids ai-e very numerous and small, gi^'ing the

surface a pitted or dotted appearance.

The spicules are of three types :

—

(«) Long slender spindles with very few and wai't-like tubercles,

from 0-2 0-3 mm. iu length and from 0-025-0-03 mm. in

width.
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(h) Thicker double clubs witli whorls of rough wart-like tubercles,

from 0-15-0-3 mm. in length and from 0-035-0-08 mm. in

width. In some there is so little waist that the appearance

is almost spindle-shaped,

(c) Thicker and blunter rod-shaped spicules with large and very

rough wart-like tubercles, length and breadth in millims. :

—

0-22 X 0-1; 0-3 X 0-15; 0-2 x 0-16.

Of the last set (c) some are almost globular in form, owing to

the strong development of the wart-like tubercles. Among them

there are also a few six-sided flat plate-like scales which have a

maximum length of 0-14 mm. and a maximum breadth of

0"11 mm.
Locality. Kiungani, near Zanzibar, and wherever coral abounds.

LoBOPHYTUM PACJCIFLORUM Ehreuberg.

Large brown specimens of this widely distributed species were

found at Stations 13 and 16.

Family 3. Nephthyid^.

Subfamily Spongodinje.

Nephihya Zanzibarensis, sp. n.

,,
var. mollis, nov.

,, aronata, sp, n.

Spongodes hempiHchii Klunzinger.

„ crosslandi, sp. n.

„ Zanzibarensis, sp. n,

,,
kiikenthali, sp. n.

Stereonephtliya Zanzibarensis, sp. n.

Lithophytum elegans (Klik.) = Ammothea elegans May.

viride (Kiik.) = Ammothea viridis May.

brassicum (Kiik.) = Ammothea brassica May.

„ ramosum (Quoy et Gaimar-d).

thyrsoides (Kiik.) = Ammothea thyrsoides

Ehrenberg.

„ thrysoides (Kiik.), var. durum, nov.

„ Jlavicm (May).

Paraspongodes striata Thomson & Henderson.

Subfamily Siphon OGORGiNiE.

Sip)honogorgia intermedia, sp. n.

Subfamily Spongodin^.

Nephthya zanzibarensis, sp. n. (Plate XXVII, fig. 3.)

Two yellowish-white colonies, one attached to a monocotyle-

donous twig, the other to a leaf. They are respectively in height

and breadth, 4 by 3, and 5-5 by 4 centims. The whole colony

in its preserved state is flaccid, but is densely covered by a layer

of small white spindles with numerous larger ones distributed

irregularly over them.
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The main stem gives off elongated conical branches, and these

bear, especially on their lateral siu'faces, numerous finger-shaped

lappets coveied with polyps.

The Stiitzbiindel consists of 5, 6, or 7 straight warty spindles
;

the polyp-stalk is covered by regulaily arranged closely-fitting

small spindles; the anthocodia? ai'e at right angles to the Stiitz-

biindel and are directed inwards towards the geneial sui-face of

the colony. On the aiithocodia there are eight double rows of

ten to twelve spindles in each row ; the opposite spindles in the

double row converge and the whole double row tends to stand out

like a ridge on the surface. Thei'e is no sign of spicules on the

tentacles.

This species I'esembles iV. cupressiformis Kiikenthal in general

appearance, but the polyp-bearing lobes aie more finger-like, and

both the general spiculation and the architectui-e of the antho-

codiae are quite different.

Locality. Wasin Channel, 10 f;ithoms.

Nephthya zanztbarensis, var. MOLLIS, uov. (Plate XXVII.
fig. 5.)

A somewhat flattened whitish-grey colony, 7 centims. in height

by 3*5 centims. in maximum breadth and about 1 centim. in

thickness. At a shoi't distance from the base it gives ofl" a sti-ong

side bi-anch, and both it and the main stem beai' numerous elon-

gated finger-like lobes or secondaiy branches bearing these.

Almost all the bi'anches and lobes are de^•eloped to the sides.

The colony is soft and flaccid, but the general ctenenchyma is

covered with a feltwork of transversely-disposed colourless spiny

spindles (0"2 to 0*9 mm. in length) whicli give it an almost

striated appearance. No other type of spicule was to be found in

the colony.

The polyps stand almost at light angles to their short stalks
;

the Stiitzbiindel is composed of about four to six straight spindles

(0*75 and 1*25 mm. in length), one of which projects for about
0'25 mm. The anthocodia is supported by eight double rows of

about ten spicules in each row.

This form is characterised by the absence of the irregular

superficial layer of spicides and by its darker colour, so that we
feel justified in making it a new variety.

Locality. Wasin Channel, 10 fathoms.

Nephthya armata, sp. n. (Plate XXVII. fig. 4.)

A stiff" colony of a drab-grey colour, 3"5 centims. in height,

3'5 centims. in maximum breadth, and 2 centims. in thickness.

A short ti'unk bears five main bi-anches, from which aiise numerous
blunt and short finger-like lobes.

The polyps are not densely crowded, but form an irregular spiral

on the lobes. In evei-}' case the moutli is turned inwards. There
is a well-developed Stiitzbiindel, often Avith four strong spindles and
sometimes projecting for about 0*5 nun. The Stiitzbiindel spicules
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vary from 0'8 to 1 mm. in length and have an average diameter

of 0*1 mm. They are straight warty spindles. Covering the

anthocodife there are numerous small spindles arranged in double

rows ; the average dimensions are 0*5 mm. in length and 0'06 mm.
in breadth. There are also minute spicules on the tentacles,

horizontally disposed in two rows.

A prominent feature is that the general coenenchyma beais very

large transversely-disposed spindles, which give it a wrinkled

appearance. The following measurements in millims. wei-e taken :

—

2-6 X 0-2, 2-4 X 0-19, 1-6 x 0-16, and 1-4 x 0-15. No other forms

of spicules wei'e to be fovmd in the colony.

This species should be referred to a position near J^. digitata

Kiikenthal.

Locality. Wasin Channel, 10 fathoms.

Spongodes hemprichii Klunzinger.

A form closely resembling this species, but the spicules are not

red. The ti'unk has a leathery and rigid character and is rough

in appearance, the larger spicules being easily seen. At its lower

end it gives ofi" a number of rhizoid-like offshoots, by means of

which it is anchored in the sand. The colovir in spirits is

yellowish white, but in the living colony was a weak chocolate.

One colony is 7 centims. in height, 6 in breadth, and 2 '5 in

thickness, while the corresponding measurements for another are

5, 7, and 3"5 centims. The stem divides almost immediately into

three chief divisions, which bear numerous conical lobes densely

covered with polyps.

In architectui'e the polyps agree closely with the description given

by Kiikenthal of *S'. {Dendronephthych) hemprichii. Each double

row of spicules on the anthocodia consists of four to six pairs, but

five seems to be the commonest number. We cannot attach much
impoi'tance to the fact that the spicules are not red as they are in

the type, for the colour of the spicules in Spongodes is often

variable. In aS'. hiikenthali, sp. n., we found red, yellow, orange,

and colourless spicules. The spicules are long spindles, either

straight or curved, and covered with numerous rough spines which
are often branched. Their measurements, length by breadth in

millims., are as follows :

—

Stiitzbiindel spicules : 2-2 x O'U ;
2-4 x 0-15.

Other spicules : 2-6 x 0-18; 2-2 x 0-14; 2-3 x 0-15; 0-3 X 0-03.

Locality. Wasin Channel, 10 fathoms; very common at lowest

tides and below. Previously recorded from the Red Sea.

Spongodes crosslandi, sp. n. (Plate XXVIII. fig. 2.)

A complete small colony of apparently divaricate type, 13 mm.
in height by 12 mm. in breadth and 7 mm. in thickness. A short

trunk gives oflT three main branches, which redivide and finally

bear the polyps in bundles of 6-10, though a few also occvir

singly. The general colour of the surface is warm orange, but the

anthocodise and tentacles are covered with chalky-white spicules.
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Almost all the polyps are directed towards one of the two flattened

surfaces.

The polyp-stalk is about 1"5 mm. in length, and is loosely

covered with longitudinally disposed spicules. On the anthocodise

there are eight double rows of spicules with about eight in

each row. Two or three pairs at the top of each row aie longer-

than the othei'S and convei'ge into a triangular projecting point.

The orange-coloured Stiitzbiindel spicule projects slightly beyond
the anthocodia for about 0"5 mm. The anthocodia has a rounded
cauliflower-like form, and the tentacles are neatly incurved on the

oral sui'face, exposing aboral rows of white spicules ti'ansvei-sely

arranged. The armature of the polyp is the distinctive feature

of this species.

Locality. Mouth of Wasin Harbour, 10 fathoms.

SP0NC40DES ZANZiBARENSis, sp. n. (Plate XXYIII. fig. 1.)

An incomplete specimen of a beautiful colony, predominantly

of a canary-yellow with pink polyps. It belongs to the di\'ai-icate

section of the genus, and as the contour is irregular and the

polypaiium flattened it should be referred to Kiikenthal's

cervicornis group. The dimensions are 2'5 centims. in height,

2"5 centims. in maximum breadth, 0'8 centim. in thickness.

The polyps are by no means crowded, and occur singly or in

bundles up to seven in number. Their stalks are short, about

1 millim. in length ; their mouths are directed inwards and
downwards : the Htiitzbiindel has a pair of projecting pink or

yellow spicules extending for about 0'5 mm. beyond the anthocodia.

On the wall of the anthocodia there are eight double rows of about

ten pink spicules in each row ; those on opposite .sides converge,

and each I'ow ends in a triangular point. The tentacles bear a

transverse series of yellowish spicules. Over the general surface

thei-e is a loose network of large, curved, yellow spindles, below

Avliich there is a crowded stratum of small semiti'ansjxarent forms.

All the spicules are spindles with numerous small spines. The
following measurements of spicules were taken :

—

(a) Stiitzbiindel

3x0-15; {b) superficial spindles 2-5 x 0*12
;

(c) pink spindles

of anthocodife 0'9 X 0'08
;

(d) subjacent coenenchyma spicules

0-2 X 0-03.

This form does not agiee with any of the shoit-stalked species

in the cervicornis gToup.

Locality. Wasin Channel, 10 fathoms.

Sponqodes kukenthali, sp. n. (Plate XXXI. fig. 5.)

A veiy beautiful species which seems to be referable to a
position near »S'. [Dendronephthya) coronata. It belongs to the

umbellate type, is slightly flattened, and has an appi'oximately

regulai- outline. Its dimensions are 6 centims. in height, 6'5 in

breadth, and 3*75 in thickness. The stem and branches are very
rigid ; five of the lower branches are foliate and nearly encircle
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the stem ; the stem gives ofl' a large number of primary branches

which break up into secondaries and these bear the twigs with

umbels of polyps. The trunk and base are wanting. The spicviles

on the sui'face of the genei'al ccenenchyma are transparent near

the base and pale yellow higher up. Just below the polyp-bearing

twigs some of the yellow spicules show a red core, and there is

thus a gi'adual transition to the crimson-i'ed spicules of the polyp-

stalk, anthocodia, and tentacles.

The polyps are arranged in small clusters of 7-10; and these

are again grouped into lai'gei- umbels. Though there is no
crowding, the polyps form a fairly continuous covering. A polyp is

usually about 1'5 mm. in length and is covered by longitudinally

disposed spindles. Three large ones form a strong Stiitzblindel

which projects beyond the anthocodia for about 1 mm. The
anthocodia stands almost at right angles to the polyp-stalk, and is

supported by red spindles in 8 double I'ows, about 7 paii's in each

row. A distinctive feature is that the topmost spicules of each

double row project in triangular points beyond the bases of the

tentacles. The tentacles are white, but bear numerous small red

spicules aiTanged transversely, so that a fine tentacular opeiculum
is formed over the contracted polyp.

The spicules are spindles with fine warts or short blunt spines,

and show a great range of colom*. Some are red, some are yellow,

some ai'e combinations of these colours, and others are transparent.

The lai^gest are those of the Stiitzblindel, about 4 mm. in length

by 0"2 in breadth, and some of those on the polyp-stalk are about
3"5 mm. in length. Those of the general surface of the

coenenchyma are : 2x0'15mm.; 1-8 x 0*15; I'SxO'l; 1-35 xO°l;
0-8 X 0-1; 0-35 X 0-04 ; 0-3 x 0-03.

The red spicules of the anthocodise are mostly about 0"6 x 0'04
;

a projecting one had a length of 1*2 x 0'06.

Locality. Wasin.

Stereonephthya zanzibarensis, sp. n. (Plate XXXI. figs. 3

& 4.)

A small but complete colony of a yellowish tint, 10 mm. in

height and 8'5 in breadth. The trunk of the colony is limp, but

the main polyp-beai'ing pai-t is stiff" and brittle. The polyps have
short stalks about 1 mm. in length ; some arise from the trunk,

but most are borne on the branches. They occur close together,

but are not united into bundles. The anthocodia stands at right

angles to the stalk and has its oral opening directed towards the

branch. The Stiitzblindel has one main projecting spicule

(l"2xO"125 mm.) supported by 2 or 3 bent spindles on either

side ; below these there are a few in the direct line of the
projecting spicule, passing continuously into the superficial spicules

of the coenenchyma (0'6, 0*4, and 0*25 mm. in length). On the
anthocodise there are eight double rows of spindles, each row
consisting of 1 5-20. The opposite members of a double row slope

towards one another at an acute angle, which widens towards the



426 PROF. J. A. THOMSON AND MK. W. D. HENDERSON ON [Apr. 10,

base. On tlj.e tentacles there aie transverse lows of spicules.

All the spicules are warty spindles.

As there is no sign of the union of the polyps into bundles, this

form cannot be referred to the genus Sjjovgodes (Kiikenthal's

Dendronephthya). It falls rather into tlie old genus Spoiigodia,

one of the features of which was the occiurence of isolated polyps.

This is now termed Slereoiiephthija hy Kiikenthal, and defined

as follows :

—

Veiy stiff Nephthyida;, whose polyps are not disposed in lappets

or bundles, but occur singly or in small groups directly on the

stem or on the main branches, which have few twigs or none.
Polyps with Stlitzbiindel.

The spiculation of the anthocodia (1 5 20 pairs of spicules in each
double row) is one of the well-defined diagnostic features

distinguishing this form from the eight species recognised by
Kiikenthal.

Locality. Zanzil»ar, Chuaka.

LiTHOPHYTUM ELEGANS (Kiikenthal)= Ammothea elegans May.

In this specimen the polyps vary from l'l-r25 in length and
have a diameter of 0"7 mm. The polyp-spicules vary from 0'16-

0"17 mm. in length with a diameter of 0*01 mm.; the stem-
spicules vary in length from 0'3-0"4 mm., and in breadth from
0'01-0"02 mm. The colour of the specimen when living was pink
with brown zooids.

Locality, Zanzibar Channel, 10 fathoms, also Chuaka Bay,
East Const of Zanzibar. Previously recorded from Tumbatu, an
islet neai' Zanzibar.

LiTHOPHYTUM viRiDE (Kiikenthal) = Ammothea viridis May.

This species is represented by several specimens, which agree in

every detail witli the desciiption given. The polyp-spicules vary
in length from 0"l-0'24mm., and in breadth fromO"015-0'03 mm.
The stem-spicules vary from 0"08-0'18 mm. in length and from
0'04-0'06 mm. in bieadth. The spicules in the inner canal-walls

of the stem aie in length and breadth, in millims. :—0"54 x 0"12
;

0-3 X 0-067; 0-4x-07r
Locality. Wasin, 10 fathoms. Previously recorded from Baui

and Muemba.

LiTHOPHYTUM BRAssicuM (Kiikenthal) = Ammothea brassica

May.

This species is represented by one specimen, which agrees very
closely with the type. The polyps vary fiom 1-1-2 mm. in length

and from 0-6-0*7 mm. in breadth. The polvp-spicules vary from
0-12 0-34 mm. in length, and in breadth from 0-016-0-02 mm.;
the stem-spicules, which are slender with few wart-like spines,

vary in length from 0-14-0-4 mm. and in breadth from 02-
0-03 mm. Mr. Crossland describes the colour of the living

specimens as " weak cocoa."
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Loccdity. Zanzibar ; very common among Zostera at low spring-

tide. Previously recorded from Baui, an islet in Zanzibar

Harbour.

LiTHOPHYTUM RAMOSUM Quoy et Gaimard.

A well-preserved specimen of this species showed no trace

of any spicviles even in the canal-walls. The colour of the

preserved specimen is yellow-grey.

Previously recorded from Zanzibar and New Guinea.

LiTHOPHYTUM THYRSOiDES (Kiikenthal)= Ammothea thyrsoides

Ehrenberg.

Several fine specimens of this common species, all belonging to

what Kiikenthal calls the asparagus-like variety—that is to say,

with cylindrical stalks rising parallel to one another and united

by a common basis. The colour of the preserved specimens is

yellowish white, in life it was brownish. One of the distinctive

features of this species is that the polyps arise directly from the

ends of the stalks. The polyps are from 2-3-5 mm. in length by

1 -1'2 mm. in breadth.

The spicules of the stalks and polyps are very slender spindles

with few warts. The following measurements were taken of

length and breadth in millims. :— (a) polyp-spicules : 0"09 x 0*01,

0-12 X 0-012, 0-18 X 0-016, 0-2 x 0-017, 0-25 x 0-016, 0-28 x 0-016
;

(6) stem-spicules: 0-12 x 0-016, 0-16 x 0-016,0-3 X 0-02, 0-35 X U-02,

0-4x0-02.
Locality. Zanzibar. Previously recorded from Tumbatu Is-

land, on the N.W. coast of Zanzibar, and fi'om the Red Sea.

LiTHOPHYTUM THYRSOIDES (KukeiithaJ), var. DURUM, nov.

From a flat spreading base a large number of almost hemi-

spherical lobes arise. Each lobe is closely covered by the pro-

jecting calycine portions of the polyps. The colour of the colony

is pale orange. The coenenchyma has a gritty structure, with

faii-ly abundant spicules. The spicules of the coenenchyma are

long slender spindles, either straight or slightly curved, with

small spines ari-anged irregularly or in whorls. Theii- length varies

from 0-15-0-4 mm., and their width from 0-02-0-03 mm.
Locality. Zanzibar, among coral, low tide.

LiTHOPHYTUM FLAVUM (May).

The species Lithoplnjtimi afi-icanum, L.Jlahellum, and L.jJanum
seem to form a close group connected by intermediate forms.

There are several specimens in the collection which closely approach

L. jlavimn, but differ from it in being far from rigid and in having

few spines on the spicules. We see no reason to emjjhasise this

quantitative distinction, especially as the boundaries of the three

species referi-ed to are somewhat elastic. Their common features

are that seveial cylindrical stalks spring from a common base,

that the polyps are borne on short twigs springing from the ends
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of the ytalks, that the .stall\;s are united with one another for

a variable distance, aiid that the polyps are restricted to the uppei*

regions.

In representative specimens thei'^ are several iijiright l)i'anches

dividing into finger-shaped ends, which bear numerous polyps

not densely disposed. One colony is 6"5 centims. in height and

5 centims. in breadth at the top. The whole colony is soft

and compressible, with longitudinal grooves corresponding to the

canals. The preserved specimens are whitish yellow.

The spicules are long slender spindles with very few small and

distant spines. Tlie poly})-spicules vary from 0' 12-0-3 mm. in

length and from 0"01-0'02 mm. in breadth ; those of the stem

from 0-16-0-3 mm. in length and 0-01(i-0-02 mm. in breadth.

Locality. Zanzibar. Pieviously recoi'ded from Tumbatu Island,

off Zanzibar.

Pakaspongodes striata Thomson & Henderson.

A very fine specimen, 15 centims. in height by 12 centims. in

maximum breadth. In its preseived state it is quite flaccid and

has an umber-lirown coloui'. The polyps ai-e borne in bundles of

9-21 ; all the polyps in a bundle reach nearly the same level. They
are about 1 nnn. in length and 0"75-0"9 mm. in breadth.

The polyp- spicules are slender spindles, usually straight and

covered with few warts. They are from 0'16-0"4 nun. in length

and from 0'015-0'04 mm. in breadth. The stem-spicides may be

divided into three groups :

—

[a) long slender spicules with few

spines, from 0'3-0'9 mm. in length and from 0'02-0-035 mm. in

width
; (1)) ball like spicules with many prominent spines ; and

(c) small irregular X-shaped spicules, very rough and with pro-

minent spines. The two last types vary in length fi'om 0'06-

0-2 mm. and in breadth from 004-0- 12 mm.
Locality. Wasin, 10 fathoms. Previously lecorded from the

Gulf of Mana-ar.

Sxibfamily Siphonogorgin.e.

SiPHONOGORGIA INTERMEDIA, sp. n. (Plate XXX. figs. 1 & 2.)

Tlie most puzzling specimen in the collection is a, small cream-

coloured colony, Avith four finger-shaped lobes on a sliort trunk.

On each lobe there are a few i-elatively distant polyps occurring

all round. Most are well-expanded, but some are all but com-

pletely retracted into the cwnenchyma.
At first sight the colony suggested a. small Alcyoniiim ; but the

polyps have a well-developed anthocodial armature, and the walls

of the stem-canals are supported by numerous spicules, some very

large. Moreover, the whole somewhat granidar surface is covered

with a delicate but cohei-ent layer of small spicules.

The anthocodial part of the polyp is supported by eight triangles

of sloping spindles, which diverge into a brush-like apex at the

base of each tentacle. In some there wei'e 4-5 distinct pairs of
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spicules in the triangular sheaf. The triangles rise from a

transverse ring of about three rows of spindles.

The cortical spicules are slender spindles with a few roiigh

warts. A common size was 0*8 mm. in length by 0*06 mm. in

breadth. The inner spicules of the stem are strong spindles

closely covered with i-ougli warts. They vary gi'eatly in size and

in the number of warts ; some bear fine spines, and some are bifid

or slightly branched at one end. A common size is 2-6 mm. by

0'175 mm.
Pi-obably the specimen is a young form, and we found no trace

of ova. It seems to us undoubtedly a Siphonogorgid, pei'haps

intermediate between Siphonogorgia and GMronephtliya ; biit it is

quite unlike any form known to us. With much hesita.tion

we have, for convenience of reference, named it Siphonogorgia

intermedia.

Locality. Zanzibar shoi'e.

Order III. PSEUDAXONIA G. von Koch.

Family S c l E R o G o r g i n yE.

Suherogorgia kbllikeri Wright & Studer, var. Zanzibarensis, n.

Family M e l i t o d i d ^e

Wrightella erythrcea Gv?ij= Mojysea erythrcea Klunzinger.

,,
variabilis., sp. n.

Family S'c l e r o G o r G i d iE.

SuBEROGORGiA KOLLiKERiWriglit &, Studer, var. zanzibarensts, n.

(Plate XXIX. fig. 4.)

(A.)—A small fragment consisting of a part of a, stem or bianch

from which two lateral branches are given ofi" on the same side.

The stem or branch and the lateral branches are all compressed in

the plane of branching. The branches come off at an angle which

approaches 90°, and then turn upwards and run roughly parallel

to the main stem or branch. On both surfaces of the main and

lateral branches there is an irregular groove which in some parts

almost disappears, being marked only by a narrow strip of

colourless spicules. The verruca; are arranged in a single row on

each of the lateral surfaces ; they are disposed alternately, though

at some places they are almost opposite ; they are small, and

appear as low rounded swellings on the sides.

The polyps are completely retractile, and are white in colour.

In the tentacles, which ai'e short, there are small rod- or spindle-

shaped spinose spicules which are from 0-08-0-12 mm. in length

and have an average diameter of 0"02 mm.
The spicules of the body of the polyp are flattened sword-

shaped bodies with rough warts or teeth on the edges, and may be

either straight or slightly curved.
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The spicules of the general crenenchyma, are all of one type

—

spindles covered with rough warts, which are arranged in regular

whoi-ls, and often hlunt at both ends. Some of the spicules are

yellowish-amber colour, often almost colourless at the tips ; others

are quite colourless. Then- measurements, length by breadth in

millims., are as follows :

—

Coloured: 0-2 X 0-05; 0-12 x 0-06; 0- 16x0-05; 0-16 x 0-04;

0-14 X 0-05.

Colourless : 0-06 x 0-03
;
0-08 x 0-04

;
0-12 x O'OS ;

0-14 x 0-05
;

0-1 X 0-04.

Locality. Wasin Channel, 10 fathoms.

(B.)—Another colony forms a thin encrustation on a piece of

bivah'e shell, about 25 mm. by 30 mm., with nine stems rising at

various angles. Three of the stems lie on the under concave

surface of the shell and keep close to it ; the four longest on the

other side extend to 65-80 mm. from the shell. Two have a

single branch. The gi'eatest breadth is about 2 mm. Tliere is

a slight flattening in the plane in which the polyps for the most
part ai'ise. The general colour is a cpiiet orange. The verrucae

are inconspicuous and for the most part lateial ; some of them
show eight distinct marginal lobes. The polyps are pure white.

A longitudinal groove is distinct for a short distance from the

base. The spicules are spindles with warts in whorls 0*12x0"04,
0-14 X 0-04 mm.; and doid^le spindles 0-13 x 0-06, 0-12 x 0-05;

and a few small almost oibicular forms.

This form appi'oaches ;S'. kollikeri Wi'ight & 8tuder, but (lifters

from it in the size and jirominence of the veri'uca? and in the size

of the spicides, but it is connected to that species by Suberogorrjia

kollikeri^ var. ceylonensis. But the Zanzibai' form has smaller

verrucfP and spicides than the Ceylonese variety, and the series

may be regarded as illustrating progi'essive variation.

Locality. Kokotoni Hai-bour, Zanzibar West, 5 fathoms.

Family Melitodid^.

Wrightblla erythr.ea Gray = Mopsea erythr^a Klunzinger.

(Plate XXVllI. fig. 10.)

Small, irregularly blanched, rose-ied colonies, fixed to coral.

The branches ai"e not always confined to one plane. Tlie following

measurements wei-e taken of height and breadth in millims. :

—

15x23; 23x8; 15x8. The specimens agree well with Klun-
zinger's description of Mopsea erythrcea, e. (j. in the pi-esence of a
single i"ed spicule at the base of each tentacle and in the dimensions
of the spicules generally.

Localities. Wasin, low tide, growing on coral ; Prison Island,

Zanzibai' Hai-bour. Previously lecorded from the Red Sea.

In the Aberdeen University Museum there is a specimen
fiom Samoa which is superficially identical with these. It is

labelled Mopsea eryihroia.
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Wrightella variabilis, sp. n. (Plate XXYIII. figs. 3-9.)

The collection included a considerable number of small delicate

Melitodid?e, of beautiful and appai'ently variable coloration. The
branches tend to be compressed ; they lie for the most part in one
plane ; the verrucpe are for the most part lateral ; the spicules are

warty spindles, straight and curved, sometimes kneed, and clubs

with warty expanded ends which are not foliate enough to be
called " Blattkeulen." At the same time, the specimens seem
nearer the genvis Wi'ightella than any othei-, and till a large

number of specimens is available it seems convenient to combine
the various specimens in this collection under the common title

W. variabilis. They differ not only in colour, but in respect

to the proportions and warts of their spindles and clubs. Some
of the colour-schemes of these closely-related forms are shown in

Plate XXVIIT. We may readilj^ distinguish : («) a form with
a variable combination of red and colourless spicules, with more
substantial and shoi'ter branches than the others and a closer

approach to W. erythrcea
;

(h) a foi-m with yellow internodes and
the usual brown nodes appearing as red

;
(c) a salmon-coloured

form
;
(d) a crimson form with yellow verrucas ; and (e) a reddish-

brown form with red verrucse.

Locality. Wasin, among coral, low tide.

Order IV. AXIFERA G. von Koch.

Family Gorgonid^.
Leptogorgia ochracea, sp. n.

Lophogorgia crista Mobiits.

,,
liitkeni Wright & Studer.

Family Gorgonid^.
Leptogorgia ochracea, sp. n. (Plate XXIX. fig. 1.)

This apparently new species of Leptogorgia is represented by
a beautiful diy specimen, 18-5 centims. in height by 15 in

maximum breadth. It has a bright oclireous-yellow colour and
expands for the most pait in one plane with several anastomoses.
The disc of attachment has been separated fi'om the substratum
and has been overgi-own almost entirely by the ccenenchyma and
a Polyzoon.

From the basal expansion, about 22 mm. in diameter and
9 mm. in height, there rises a main stem, 4 mm. in basal

diameter, which gives ofl' numerous branches. Jvist at the base
a large branch is given off, so nearly equal to the main stem in

diameter (3 mm.) that it might be i-egarded as of equal im-
portance. The main stem is at first circular, but soon becomes
flattened in the plane of expansion ; the larger branches are also

flattened, but the twigs are cylindrical. There is no particular
arrangement of brandies, but the tendency to arise on one side,

i. e. towards vacant space, is well-marked. The tips of the
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biunclies eiul in short sharp pointed cones, as seen, foi- instance,

in LepLogorgia ausiraliensis . On the older In-anehes the cienen-

cliyina is tliin and shows distinct longitudinal grooves, which can

be traced up into some of the twigs where the cauionchyma is

much thicker. Under a lens the general texture of the surface

is granular. As to the polyps, many show wart-like protruding

verructe, about 0*5 mm. in height, 0*75 in breadth, and 1 mm. in

length, the elongation being in the plane of the branch. In

many cases, however, the contraction is complete, and only slit-

like apertures indicate the position of the polyps. Tliey may
occur at any point, but on the main stem and largei' bra-nches

they tend to be lateral.

The transpivreut pale yellow spicules of the coenenchyma are

warty spindles, while some npproach a club-shaped form. They
have the following measurements, length l)y breadth, in millims. :

—

(«) Spindles with warts in whorls: 0-18 x 0-04; (>16x0-05;
0-18xO-U5; 0-2 X 0-04.

(li) Spindles with irregularly-placed warts: 0'16x0-06; O'lB

xO-05; O-lBxO-OG.

(c) Small irregularly-warted spindles : 0-08xU-04; O-ixO-04;
0-09 X 0-045.

Locality. Cape Verde Islands.

LopHOGORGiA CRISTA Mobius. (Plate XXIX. figs. 5-7.)

Two plume-like brownish-red colonies resemble Lophogorgia

crista Mobius in the following features :—(1) the general habit of

the colony
; (2) the flattening of the largei- branches in the ])lane

of ramification; (3) the nature and thickness of the coBuenchyma
;

(4) the hint of striation s ; and (5) the spicnlation near the base.

The two colonies measure 34 and 35 centims. in length, 6 and
10 centims,. in breadth ; the basal (broken) ends 7 and 6 mm. in

one diameter and 3-25 and 3-4 mm. in the other.

The spicules from the lower end of the colony ai-e warty
spindles, with the warts in 2-4 whorls. They are beautifully

coloured, with the spindle-core red and the projecting warts

of a pale translucent yellow. The following measurements were
taken (in millims.) :

—

{a) Of spindles with two whorls of waits : 0-09 x 0-05
;
0-1 x

0-06.

{h) Of spindles with three whorls of warts: 0-09x0-05;

0-1x0-06.
(c) Of spindles with four whorls of warts: 0-1x0-04; 0-12 x

0-06.

Spicules taken from the tips of the bi'anches are slightly

different from those at the base. Many of them are longer,

more slender spindles with up to 10 whorls of warts. The
following measurements were taken of length and breadth in

millims. :—0-18x0-04 ; 0-19x0-04; 0-16x0-06; 0-13x0-06.
The majority are colouied like those at the base, but theie

are also some wholly yellow foims with warts either regularly or

irregularly disposed.
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These specimens differ essentially from L. luikeni Wi'ight &
Studer in the following pai-ticnlars :—

(1) There is no distinct " irregular wavy line" on the branches.

(2) The polyps are distributed all over the ecenenchyma.

(3) The spicules never exceed 0"19 mm. in length (iia L. liltkeni

up to 0'34 mm.).

(4) The colour of L. lutkeni is a dull yellowish red.

From L. crista Mobius they nlso differ in a few details :

—

(1) In L. crista there are numerous sti-iations on the ecenen-

chyma especially near the base, but these diminish in number
in the younger branches ; in our specimen the striations are

very faint.

(2) The figures of spicules given by Mobius are not quite like

those in our specimen, but the variation in the size and form of

the spicules in the different parts of the colony which we have

noted in detail has led us to disregard the minor differences.

It may be that the spicules described and figured by Mobius
were taken from the coenenchyma near the base.

(3) The colour, both of the specimens themselves and of the

spicules, shows a marked difference, but this does not justify their

separation from L. crista.

Locality. Cape Yerde Islands. Previously recorded from Algoa
Bay.

LoPHOGORGiA LtiTKENi Wright & Studer.

This species is represented by a piece of a colony 295 mm. in

maximum height and 105 mm. in width. It is branched in one

plane, with the branches flattened in the plane of branching and

marked by a. distinct groove along both the flattened faces. The
polyps are confined to the lateral suifaces of the branches and
twigs; their verruc^e are reduced to slight elevations of the

general camenchyma. The species is practically identical with

the forms which we referred to L. liitJceni Wright &, Studer

(Ceylon Pearl-Oyster Fisheries Reports), and shows the same
minor divergences from the type.

Locality. Wasin, British East Africa, 10 fathoms. Previously

recorded from Cheval Paar, Gulf of Manaar,

Order Y. STELECHOTOKEA.

Section A. Asiplionacea.

Family Telestid^.
Telesto rujncola Miiller.

,, arborea Wright &, Studer.

Family CcELOGORaiiDiE.

Gcelogorgia palmosa Wriglit & Studer.

,,
repens, sp. n.
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Family TELESTiDiE.

Telesto rupioola Miiller.

Under this species we have ranked three someAvhat difterent

specimens. The first consists of a single axial polyp 141 mm. in

length, the lowest part of which is covered by a monaxonial
sponge thi'ough which the lateral polyps protrude. The colour

of the living specimen was yellowish with white zooids.

The axial polyp is 1*5 mm. in thickness near the point where
it emerges from the surrounding sponge, but at the tip it is only
()"75 mm. Tlie lateral polyps stand at regular intervals of about
6"5 mm. on all sides of the axial polyp ; their height varies from
4-4*5 mm. and their basal diameter is 1*1 mm. In the lateral

polyps the tentacles are 1*2 mm. in lengtli and about 0*5 mm. in

bieadth, with numei'ous pinnviles, which have an annulated

appeai-ance. On both sides of the base of each tentacle there

are two bands of spicules which extend down the anthocodial

part ;ind join the spicides of the calyx. On the axial polyp and
on the latei-al polyps there are eight prominent ridges.

This specimen approaches Telesto rujncola of Hickson & Hiles,

but there are some differences :

—

(1) The tentacles of our specimen are longer.

(2) The arrangement of the lateral polyps is more I'egular.

(3) It does not very closely resemble Hickson's figure (Willey's

Residts, pi. 1. fig. 1).

We note, however, the variability of Telesto rupicola as men-
tioned in Hickson's ' Alcyonaria of the Maldives,' pt. i. p. 482,

and also in the ' Challenger ' Reports, vol. xxxi. p. 262.

In the second specimen the axial polyp is 2 mm. in thickness,

growing gradually less as it rises highei-, and l)ecoming 1*5 mm.
near the tip. After- treatment with caustic potash the hollow axis

is seen to be composed of two types of spicules, some long and
slender with few and slight projections, the others shoi't and
stout with niimei'ous strong projections. The first type varies

from U-45-0*r)3 mm. in length and from 0'02 to 0"028 mm. in

width ; and the second from 0'15 0*2 nun. in length and from
0-02()-()28 nnn. in width.

The third specimen differs slightly fiom both the others, but it

also seems i-eferable to T. rupicola.

Locality. Mr. Crossland notes :
" By the kindness of Captain

Agnew, R.N.R., I accompanied the steamer sent to overhaul the

buoys and chains and found these specimens on the chains of

the buoy nearest Zanzibar to the south."

Telesto arborea Wright & Studer.

One of the specimens is dark in colour and consists of a few
axial polyps. From the axial polyps lateral polyps aiise, and
among these there are some deciiledl}' largei- than the others,

which may be the beginnings of axial polyps of the second order.
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The tentacles were measured in two specimens and were found
to vary from 2-95-3 mm. in length. The surface spicules

(0-5 X 0-05) are longer than the spicules of any of the other
specimens. The axial polyps vary from 57-59 mm. in length
and from 1-2-1 -3 mm. in diameter. The average length of the
lateral polyps is 4 mm.
The axial polyp treated with boiling caustic potash showed n

firm compact tube marked by longitudinal ridges, and formed of

two layers of spicules, an outer layer of stouter spicules, an inner
of more slender forms.

Locality. Wasin, 10 fathoms.

In another specimen there is a rhizoid-like attachment. The
primary axial polyp has been broken, but it is still 67 mm. in

length. The complete secondary axial polyps are 95 mm. and
72 mm. in length. The lateral polyps are arranged irregularly

on the axial polyps. On the lower part of the secondary axials

they are 3 mm. by 3 mm., while on the upper part they are
2-6-3 mm. by 1*6 mm.
The axial polyp treated with boiling caustic potash shows a

coherent tubular axis formed of two layers of spicules, an outer
layer of stouter spicules with more prominent spines and an inner
of longer, more slender spicules with few spines.

Locality. Wasin, 10 fathoms.

In another specimen the colour was light brown, the lateral

polyps were about 3 mm. in length, and the longitudinal grooves
were much less marked than in those above described. The
spicules are transparent spindles with long, irregular, sometimes
branching spines. The following measurements were taken of

length and breadth in millims. :

—

0-12x0-04; 0-14x0-05;
0-18x0-05; 0-2x0-06.

Locality. Kokotoni Harbour, Zanzibar West, 5 fathoms ; Wasin
Channel, 10 fathoms. Previously recorded from Arafura Sea,

49 fathoms.

Family Ccelogorgtid^.

CcELOGORGiA PALMOSA Wright & Studer.

A number of fragments which are evidently the portions of a
large colony. In some of the larger fragments the axial polyp of

the first (?) order attains a diameter of 5 mm.
The specimen agrees closely with the description given by

Wright & Studer, except that in the tentacles, which are short

and stumpy, there are four rows of pinnules on the oral surface,

and in the outer row there are usually ten pinnules, not eight as

stated in the ' Challenger ' Report. The colour of the colony
when preserved in spirit is a very pale green, but when dried it

is almost white. The green colouring-matter is very soluble in

spirit.

The present specimen also shows a greater degree of elasticity

than that ascribed to the 'Challenger' specimen; when dried,

however, it is very brittle and hard.

Proc. Zool. Soc— 1906, Yol. I. No. XXIX. 29
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Loccdllij. St:itioii 12,

Pi'eviously recorded from ZanzibMr {Rousseau) ; Nossi Be in the

Mozambique Channel, 10-12 fathoms {Keller).

CcELOGORGiA KEPENS, sp. n, (Plate XXXI. fig. 1
.)

Several spreading colonies hardly exceeding 6 mm. in height.

There are numerous polyps, in some groups of which it is

impossible to distinguish the primary axial polyp from the

others. The smallest polyps are mere papilla? 1*5 mm. in height,

rising from a basal membrane ; the longest project freely for

6-8 mm. An average breadth is about 1 mm. The surface is

glistening white, and even to the naked eye appears rough and

spicular. It is continuously covered with longitudinally disposed

spindles.

On the upper part of the polyps there are eight longitudinal

lidges ending in triangular points, which bend inwards to foi-m a

kind of operculum over the inturned tentacles. Each ridge is

composed of a double row of spicules, and the components of each

row overlap so that there may be three abreast at any one place.

In the lower part of the polyp the grooves between the ridges are

sometimes pi-ominent and bordered by pairs of spicules from the

two adjacent ridges meeting like the letter V with the point

downwards. In other cases the lower part of the pol}'p seems to

be uniformly covei'ed.

The shoit and broad tentacles are completely inturned ; they

bear about 6-8 rows of short conical pinnules (13-16 in a row)

covei'ing the whole of the oral surface. On the aboial surface

there are numerous minute spicules arranged in chevron. The
spicules of the general surface are spindles w^ith irregular spines

and waits. The following measurements wei-e taken of length

and breadth in millims. :—0-75 X 0-08
;
0-7 x 0-05

;
0-4 x 0-04.

There can be but little doubt that these sjDecimens represent

voung stages of colonies which have assumed an encrusting habit.

They differ conspicuously from C. jMlmosa not only in the habit

of growth, but in being rough and in having much larger spicules.

Locality. Wasin,

Section B. Pennatulacea.

Family V I R fi u L A R 1 1 D .i?:.

Virgvlaria mirahilis Lamouroux, xar.j^eduncuJata Kiilliker.

,, midticalycina, sp. n.

Family Pennatulid^.

Subfamily Pteeoeidin^.

Fteroeides hrachycaidon Kolliker.

,,
rigklum, sp. n.

,, ptdcheUidn, sp. n.
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Fainily Yirgulariid^.

ViRGULAKiA mirabilts Lamouroux, var. pedunculata Kolliker.

The rachis is 172 mm. in length, but the upper part (for

51 mm.) consists of nothing but the axis, which tapers to a fine

thread. The axis is 0*42 mm. in diameter, brownish in colour,

and marked by a large number of parallel ti-ansverse striae.

Towards the upper end of the unweathered part of the rachis

the transparent pinnules are very closely packed together and
smaller than those on the lower part of the rachis. They are

separated from one another by intervals of 0*8 mm., and vary in

breadth from 0*9-1 -05 mm. and in height from 0'6-0'7 mm.
On each pinnule there are six or seven polyps in a single row.

There is a clear streak on both rachidial surfaces of the rachis,

but that on the prorachidial surface is slightly wider and has a

groove running up the middle. The ccenenchyma is thin and
transparent, allowing the axis to shine through on both surfaces.

Locality. Kokotoni, Zanzibar Island. In the mud at ordinary

low-tide level. Previously recorded from Scandinavia, Denmark,
Iceland, and Gulf of St. Lawrence.

YlRGULARIA MULTICALYCINA, sp. n. (Plate XXVI. figs. 4 & 5.)

A well-preserved portion of a colony, probably near the tip.

It has a light bi'own colour, and was described when living as
" black and light drab." In a length of 22 millims. there are on

each side 11 pinnules, each about 2-25 mm. in height, and bearing

about 66 polyps in 2-4 rows. The breadth of the vane is 8 mm.,
that of the axis P35. On the prorachidial surface there is a bare

streak 2-5 mm. in breadth, with a median longitudinal groove.

At the insertion of each pinnule there is a superficial ramification

of the nutritive canal, forming a characteristic pattern. The
metarachidial surface has also a bare streak, but this is entirely

hidden by the interlocking of the pinnules, which form a quite

continuous covering over the whole of that surface.

Very characteristic is the undulatory curvature of the margin
of the pinnule ; the ends of the insertion are on about the same

level on the prorachidial and metarachidial surfaces. The calices

are very distinct, barrel-shaped with narrowed mouths and longi-

tudinal ridges. A polyp with expanded tentacles is 1"25 mm. in

length, the calyx occupying about 0'9 mm.
On the prorachidial surface numerous minute zooids are to be

seen, but no definite arrangement is recognisable. The shape of

the axis is peculiar. The ci'oss-section shows an irregular quadri-

lateral figure; the longest (metarachidial) side is 1"35 mm. in

length and is slightly concave, the prorachidial side is 0*75 mm.,
and the two parachidial sides are slightly convex and about

0'75 mm. in length. On the surface of the axis there are longi-

tudinally elongated elevations like interrupted ridges.

This species resembles V. riimphii Kolliker in the close-set

pinnules, in the crowded polyps, in the branching of the nutritive
29*
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canals, and in having a slightly flattened axis. It diflers from it

in having 66 polyps on a pinniile instead of 40 44, in having
2-4 rows of polyps instead of one row twisted so as to appear
like two, and in having a different disposition of zooid.s.

Locality. Ohuaka Bay, shore, lowest tide.

Family Pennatulid^.
Subfamily Pteeoeidix.e.

Pteroeides brachycaulon Kolliker. (Plate XXYI. fig. 3.)

Belonging to this species there are several large specimens with a

short rachis and a large spindle-shaped enlargement on the stalk.

millims.

Length of pinmile-bearing portion 170
Brea'lth of pinnule-bearing portion 80
Length of stalk 50

On the rachis there is a broad bare space on the prorachidial

surface ; the corresponding pai-t on the metarachidial aspect is

hidden by the edges of the pinnules.

The colour is creamy with irregvilar patches and streaks of a

purplish-blue.

The pinnules are 34 in number on each si le, with two or three

rudimentary forms at the lower end of the rachis. A well-

developed pinnule has a breadth of 44 mm. and a height of

31 mm., and is supported by 16-18 rays.

The zooid- plate is median, leaving a crescent free from polyps

at the basal insertion.

Locality. Kokotoni Harbour, West Coast of Zanzibar, 5 fathoms.

Previously recorded from the Philippines.

Pteroeides rigidum, sp. n. (Plate XXVI. figs. 1 & 2.)

Two specimens of a stiff colony very long in proportion to its

breadth, apparently of a bluish -brown colour. As the zooid-

plate is large and basal and the length of the rachis is at least

eight times its breadth, the position of this species should be in

Kolliker's group Pt. argenteum, but it does not agree with any of

the forms there described.

The following measurements were taken from the stronger of

the two specimens :

—

millims.

Total length of colony 230
Length of pinnule-beaiing part 137
Length of stalk 93

Maximum breadth of pinnule-bearing part 17

Breadth of the middle of the stalk 8

Breadth of the swelling at the top of the stalk 10

Length of the swelling at the top of the stalk 15

Breadth of the pinnule halfway up 8

Height of the pinnule halfway up 5

Distance between pinnules 1 •5-4'5

Breadth of the axis near the base 4
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The stalk has a plump smooth appearance, but there are

numerous small spicules in the cortical layer. The number of

pinnules on each side is 46, but of these five on one side and seven
on the other, situated at the top of the stalk, are rudimentary.
The metarachidial sui^face shows a bare streak 3-4 mm. in

breadth, loosely overlapped by the pinnules in its middle region.

There is no visible zooid sti-eak, but the surface is not very well

preserved. The prorachidial surface is smooth, and seems more
deeply coloured than the rest ; it varies in breadth from 3*5-

10 mm. The rachis ends bluntly in a small bare area. In the
other specimen the axis is exposed ; it tapers rapidly to a fine

point, and is soft and coiled for the last 14 mm.
The pinnules are somewhat reniform, with a narrow insertion.

Thus, on one of the largest pinnules the insertion-line is only
4*5 mm. in length, but the outer margin is at least double.

There seems to be some irregularity in the number of the supr

porting calcareous rays, but in some of the pinnules 4-6 are very
distinct and project for about 1"5 mm. The specimen seems to

have been somewhat battered, and no importance can be attached

to the absence of rays in many of the pinnules.

The zooid-plate is basal and strongly developed. It extends in

some about halfway up the pinnule ; it is ridged and has an
undulatory upper margin.

The polyps occur in three or four rows on each side of the margin
of the pinnule, occupying a zone about 1-75 mm. in breadth.

The spicules of the cortical layer of the stalk consist of small

rods and irregularly-branched forms. The following measure-
ments in millims. were taken :

—

Rods:—0-2 X 0-03.

Branched forms :—0-25 x 0-175
;
0-3 x 0-175.

Locality. Wasin Channel, 8 fathoms.

Pteroeides pulchellum, sp. n. (Plate XXVII. figs. 1 k 2.)

A beautiful finely-preserved colony, 37 mm. in total length
and 13 mm. in breadth. The stalk is 16 mm. in length and
2-5 mm. in average breadth.

There are 15 (and 16) pinnules, of which 4 (and 5) at the
base are very small. Each j)innule is supported by four rays
of spicules, which may project about 2 mm. There are about
30 polyps arranged on the margin in a sinuous line, occasionally

with young forms a little way doAvn on either surface. The
contracted polyps are barrel-shaped, with distinct longitudinal

i-idges, and the densely-crowded calices seem to differ much as to

the depth of the indentation between them. A common height
of calyx is 1 mm. ; the expanded tentacles are 0-75 mm. in length
and their tips enclose a circle about 1 mm. in diameter. There
is a prominent oral cone and a circular mouth-aperture.

In some polyps the tentacles are pure white ; in others they
are backed by a chocolate-brown colour with a hint of blue.

This colour is also seen in the calices and on the rachis, especially

on its upper region.
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The stalk is nncoloured and covered by in-egular longitudinal

ridges. There is evidence of a slight basal expansion, but this,

may be partly due to a contraction of the basal ccenenchynia,

through which the end of the axis has been thrust. There is a

slight swelling at the top of the stalk. The central axis (almost

1 mm, in diameter) tapers markedly for the last 4 millims., and
ends in a twisted coil.

The metarachidial surface shows (1) an almost bare sti-eak

about 1"75 mm. in breadth, with a few (seven) zooids in a single

row towards the upper end
; (2) a deep median furrow which is

evaginated as a ridge towards the base, doubtless a post-mortem
result; (3) fine, close-set, longitudinal striations, about 12 on
each side of the middle line

; (4) scattered superficial spicules.

The median zooids have a diameter of about 0"25 mm., and show
no trace of tentacles.

The proradiidial surface has a bare space about 2 millims. in

diameter; it shows a deep median groove., longitudinal striations

less marked than on the other side, and a few irregularly-

scattered spicules. The end of the prorachidial insertion of the

pinnule is almost on a level with the metarachidial insei-tion.

The zooids occur on the inferior surface of the pinnules, and
their insertion is what is termed median. Beginning with a

cluster at the prorachidial insertion of the pinnule, they I'ise in a

nari'ow crescent away from the base and descend gradually to the

metarachidial insertion. They are white in colour and stand out

like little octoradiate stars.

This species falls into KoUiker's second section with median
zooid-plates and into the gi'oup Pt. pellucidum. It comes nearest

Ft. gracile, bvit differs from it in many features, e. g. in having

four main rays instead of 7-9, in having one row of marginal

polyps instead of two, in having a very short zooid streak instead

of a very long one (25 millims.).

Locality. Wasin Channel, 10 fathoms.
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EXPLANATION OF THE PLATES.

Plate XXVI.

Fig. L Fteroeides rigidum, sp. ii. Seen from the prorachidial side. About nat.
size. p. 438.

2. Fteroeides ricfidiim, sp. i\. Seen from the metarachidial side. About nat.
size. p. 438.

3. Fteroeides brachycaulon Kolliker. A single pinnule, showing median zooid-
plate aiid 18 calcareous rays. X 2. p. 438.

4. Virgularia multicalycina, sp. n. Portion of metarachidial surface covered
with polyps. X 12. p. 437.

5. Virgularia midticalycina, sp. n. Portion of prorachidial surface, with
ramifying nutritive canals. X 12. p. 437.

.
Plate XXYIL

Fig. 1. Fteroeides fulchellum, sp. n. A single pinnule, showing poljps, median
zooid-plate, and four rays. X 8. p. 439.

2. Fteroeides pulchellum, sij).n. Metarachidial as[iect. X 2. p. 439.
3. JSephthya zanzibarensis, sp. n. A few polyps, x 15. p. 421.
4. Nephthya arinata, sp. n. A terminal cluster of poljps. X 14. p. 422.
5. Nephthya snnzibarensis, var. mollis n. Note the absence ol the large

cortical sjiindles. X 20. p. 422.
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Plate XXVIII.

Fig. 1. Spongodes zanzihareyisis, sp. n. End of a branch. X 20. p. 424.
2. Spoiiffodes crosslaudi, up. li. X 20. p. 423.

Figi.3-9. W'ric/htella variabilis, sii.n. To show variations in colour. X 1"5. p. 431.
Fig. 10. Wrightella erythrcea Graj-. X 1'5. p. 430.

Plate XXIX.

Fig. 1, Leptogorgia ochracea, sp. n. p. 431.
2. Sclerophytum viride, sp. n. Nat. size. p. 420.
3. „ „ Group of polyps. X 8.

4. Siiherogorgia kollikeri, vai\ zanzibai-ensis, n. X 1"5. p. 429.
Fig^s. 5-7. Lophogorgia crista Mobius. X 2. p. 432.
Fig. 8. St/mpodium splendens, sp. n. X 12. p. 409.

9. Sympodium punctatum May. X 2. p. 408.

Plate XXX.

Fig. 1. SiphoHogorgia intermedia, sp. n. One polyp. X 14. p. 428.
2. „ „ Four branches. X 2.

3. Clavuha-ia pregnans, s]}. i\. X 12. p. 407.
4. Clavularia fiava May. X 10. p. 402.
5. Sympodium ftiscum, sp. n. j)- 403.

6. Clavularia crosslandi, sp. u. X 10. p. 404.

Plate XXXI.

Fig. 1. (a) (6) (c). Coelogorgia repens, sp. n. Nat. size. p. 436.
(d). „ „ Enlarged portion. X 12.

2. Scleropliyttim polydactylum Dana. X 3. p. 418.
3. Stereonephthya zanzibareiisis, sp. n. Colonj'. Nat. size. p. 425.
4. „ „ Portion enlarged. X 16.
6. Spongodes kiikenthali, sp. n. X 16. p. 424.

3. On Cyclopia in Osseous Fishes.

By James F. Gemmill, M.A., M.D.

[Received February 20, 1906.]

(Plate XXXII.*)

I. Description; p. 443.
II. Summary of Anatomical Details: p. 447.

III. Causation : p. 447.
IV. Comparison with Cyclopia in Mammals ; p. 448.

I. Desceiftion.

Some time ago I obtained from the Lochwinnoch Trout hatchery
four young Trout just escaped from their egg-membranes, which
exhibited the condition of cyclopia.

As I could not find that the anatomy of this very interestino-
abnoi-mality had previously been described in the case of any of
the lower vertebrates, I examined the specimens carefully in the
hope that some light might be thrown on cyclopia in the higher
forms.

Classification.—The condition of the central nervous system

* For explanation of the Pate, see p. J:-! 0.
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may best be taken as the basis of classification, and my specimens

belong to two types. The first is chai-acterised by fusion, more or

less complete, of the cerebral lobes (one specimen) ; the second by
fusion of certain structures in the mid-brain as well as of the

cerebral lobes.

(A) Cyclojyia toith Fusion of the Cerebral Lobes {one specimen).

The external appearance of this specimen is illusti-ated by
PI. XXXII. fig. 1. The front of the head is wedge-shaped, its

size being reduced in the transverse and increased in the vertical

line. The large median eye is overarched by a mesial fronta,l

process carrying a pair of small closely approximated olfactory

pits (fig. 2). Upper and lower jaw arches are present. The
posterior pai^t of the head and the body are normal.

Cranial Skeleton.—The skeleton is greatly modified in front of

the pituitary region. The traheculce cranii pass downwards so as

to lie below the median eye (fig. 4). They are widely separated

fI'oin the base of the biain and they take no jmrt in the foi-mation

of an olfactory capsular cartilage. Anteriorly they articulate

with short palato-quadi'ate bars. In the normal Tiout embiyo at

a corresponding stage the trabecula?, though united, still show
evirlence of their double origin. But in all my cyclopean specimens

the trabecular form an absolutely single piece right back to the

pituitary space.

A rudimentaiy olfactory capsule is derived from the united

antei'ior ends of the supra-orbital bars. This united portion lies

in the frontal process and is perforated by the two small olfactory

nerves. Posteriorly the supra-orbital bars separate and pass

along the dorso-lateral aspects of the brain to join the auditory

cartilages, as in the normal condition. Near their place of

separation each gives origin to an obliquvis oculi superior muscle.

The mandibular, hyoid, and palato-quadrate bars are appreciably

shortened in accordance with the small transverse measurement

of the mouth.
Brain.—The cerebral lobes are slightly smaller than normal,

and are in great part united along the inner faces. The longi-

tudinal fissure penetrates for only a third of their depth in front

at the place of origin of the olfactory nerves, while posteriorly

close to the third ventricle the fissure in question appears simply

as a shallow groove (fig. 3). The third ventricle and the optic

lobe regions are well developed, pineal diverticula, optic recess,

hypophysis, and hypoaria being present as in the normal condition.

There is no dropsy of the central cavity of the brain or of the

meninges. The cranial nerves are all present and are normal,

with the exception of the first two pairs, the olfactories being

small and closely approximated, while the optic tracts unite at the

chiasma to form a single optic nerve.

Eije.—The globe is large and has its transverse diameter



1906.] CYCLOPIA IN OSSEOUS FISHES. 445

increased as also has the lens. The lens-cavity is not completely

occupied by fibres, a space being left anteriorly which is filled by
small round cells. Retina, choroid, cornea, vitreous humour, and
sclei'otic are well developed. The single choroidal fissure leads

back to a large optic nerve formed, as above stated, by the union

of the two optic tracts (fig. 4). There are two choroidal glands,

one on either side of the optic pore. They are supplied, as usual,

by choroidal arteries coming from the pseudobranchs. The fol-

lowing eye-muscles are present :—two superior obliques, arising

from the supra-orbital bars; two superior recti, arising along with

two inferior recti from the fibrous capsule of the brain in front of

the hypophysis ; two external recti, which are normal in origin and

are inserted into the right and left sides respectively of the eyeball.

The inferior recti are united close to their insertion into the

eyeball. Inferior obliqui and intei-nal recti are absent.

(B) Cyclopia loith Fusion of Structures in the Mid-hrain and

of the Cerebral Lobes.

Three of my specimens exhibit this condition, two of them
possessing a single median eye, Avhile the third, although showing

the other essential features of cyclopia, has a pair of small closely-

approximated eyes.

1. The specimen which has a single eye resembles type A in

general appearance, except as regards its mouth-parts. In place

of the lower jaw there is a membranous flap on either side

projecting downwards and forwards from below the eye. In

place of the lower jaw arcade there is a narrow mesial process

projecting forwards to end just between the flaps. Microscopic

examination of the flaps shows that they contain externally a

number of young teeth and internally a commencing membranous
ossification. They are probably to be compared with ununited

maxillary processes, and in this respect they resemble the liorn-

like structures found by Paolucci* in his cyclopean Skate.

The mesial process above mentioned contains a much elongated

symphysis of the lower jaw, the Meckel's bars of which diverge

little from one another and articulate with suspensoria which are

similarly apj)roximated.

Skeleton.—The trabeculse cranii are represented by a single

exceedingly short bar projecting downwards and forwards towards

the wall of the pharynx. Quite separate from this are the palato-

quadrates, the anterior ends of which, uniting below the eye, form

a mesial plate replacing the defective trabeculee. The supra-

orbitals are difierent in the two specimens: in one they unite

anteriorly in the frontal process, giving rise to a small olfactory

capsule ; in the other they ai-e shoit and extend no further

forward than the middle of the fore-brain. In this latter case

* AUi deJla Socicta Italiana di Science Natural!, vol. -wii, 1874.
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t'ae olfactoiy I'egion is destitute of cartilage and there is no tegmen
over the third ventricle. In both specimens the supra-orbitals

are displaced downwards so as to be ventro-lateral to the brain.

The auditory cartilages are displaced similarly but to a slighter

degree.

Brain.—The cerebral lobes are markedly reduced in size and
are fused together, the longitudinal fissure being almost entirely

absent. The central cavity is slightly enlarged and extends

downwards on the outer sides of the lobes further than in the

normal condition. The pineal diverticula are small unstalked

pouches. The optic lobes are of considerable size and are normal

as regards their dorsal parts, but internally the me^'lal furrow of

the central canal is only slightly marked (fig. 5) and there is

absence alike of the optic lecess, of the hypophysis, and of the

hypoaria. Optic tracts and nerves are absent. As in type A,

the olfactoiy nerves are small and closely approximated.

Eye.—The single small deeply embedded eyeball has no choroidal

fissure, vitreous humour, or optic nerve. The lens and the retina

are, however, fairly well developed and there are two choroidal

glands. The position of the optic pore is marked inside the eye-

ball by an interruption of the retina exhibiting a few nerve-fibres,

which, however, fail to pierce the hexagonal pigment layer on the

sclerotic (fig. 6). Two external and two superior rectus muscles

are present. The other eye-muscles ai'e wanting, with the exception

of a pair of small superior obliques found in the specimen men-
tioned as having its supra-orbital bais extending foiward into the

fi'ontal process.

2Iouth.—The mouth-opening is represented by a minute canal,

b>eginning at the bottom of the groove between the maxillary flaps

and extending backwai-ds above the symphysis of the lower jaw.

In one case this canal ends blindly, in another it joins the

pharynx.

2. The specimen which had two small eyes closely approximated

but ununited shows the following characters :—cerebral lobes

well developed, deeply cleft anteriorly, but united posteriorly

;

pineal diverticula small ; third ventricle almost obliterated

;

fusion of structures in the floor of the optic lobes ; rudimentary

hypophysis and hypoaiia ; optic tracts and nerves absent

;

eyes small, embedded, almost touching one another, without

choroidal fissure, vitreous humour, or optic nerve, but with

well-developed lens, retina, and retinal pigment-layer ; superior

obliqui, superior and external rectus present for each eye,

inferior recti and obliqui wanting ; no mouth, the upper and

lower jaws being sealed together ; trabeculje cranii extremely

short, forming a single bar projecting downwards axid forwai'ds

into wall of phaiynx ; olfactory capsules absent ; supra-orbital

bars ending separately in front, the tip of each giving origin to an
obliquus oculi superior ; olfactory pits approximated and supplied

bv small olfactorv nerves.
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II. Summary of chief Anatomical Details.

Olfactory Organs.—Olfactory nerves and pits, reduced in size,

are present in all my specimens. The olfactory pits lie close

together on the inferior aspect of the mesial frontal process.

Brain.—Fusion of the posterior parts of the cerebral lobes is

found in all my specimens. By itself, as in type A, this condition

is compatible with the presence of a well-developed cyclopean eye

possessing vitreous humour and an optic nerve, as well as with

the presence of pineal diverticula, hypophysis, and hypoaria, and of

optic tracts and optic i-ecess.

Fusion of the basal structures in the mid-brain, as in type B,

is associated with greater defects—viz., reduction in the size of

the eyeball, absence of choroidal fissure, optic nerve and optic

tracts, and absence or nidimentary condition of hypophysis and
hypoaria.

Dropsy of the central cavity of the brain is conspicuous by its

absence.

Eye.—As seen in type A, the eye may be remarkably well-

developed, possessing lens, retina, vitreous humour, retinal pigment,

and optic nerve. A double set of normal eye-muscles, excepting

only the internal recti, may be present. Paired superior and
external recti are constant, while the superior obliqui and the

inferior recti are variable. The remarkable set of conditions which
accompanies fusion of mid-brain structures has been mentioned
above in connection with the brain.

Skeleton.—The trabecule cranii always appear as an absolutely

single bar of cartilage underlying the median eye. Either they

formed a single structure fi'om the first, and this seems to me most
pi-obable, or their fusion was remarkably early and complete.

Olfactory capsular cartilages may be present or absent ; when
present they ai'e developed in connection with the anteiior ends

of the supra-orbital bars. The palato-quadrate, the mandibular
and the hyoid bars tend to be shortened, in correspondence with

the general transverse narrowing of the mouth-parts.

III. Causation.

My specimens are not young enough to afford direct evidence

regarding the mode of origin of the cyclopic condition. Probably
pressure is the causal factor in most instances. It will be remem-
bered that the egg-membrane of the Trout is tough and strong, and
that the cavities of the optic bulb and'stalk and even of the central

nervous system are developed secondarily in solid masses of cells.

It may be supposed that undue lateral pressure (fiom whatever
cause arising, e. g. partial solidity or coagulation of the jo\k) might
bring the optic buds together, and cause them to unite diiring

their outgrowth. If only moderate in degree, this pressure might
by-and-by allow a central cavity to form in the now single optic
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bulb and stalk. Such a central cavity would permit the'develop-

ment of the secondary optic vesicle with its choroidal fissure. The
choroidal fissure would enable mesenchymal cells to pass into the

interior of the eyeball and form a vitreous body, and would enable

also nerve-fibres gi'owing from the retina to escape from the eye-

ball, pass along the optic stalk, and form an optic nerve and tracts

such as are actually found in type A. The effect of moderate
pressure on the brain may perhaps be recognised in the fusion of

the posterior parts of the cerebral lobes characteristic of this same
type.

A greater amount of lateral pressTu-e might lead to such further

degrees of fusion affecting the third ventricle and the mid-brain

as are illustrated in type B. In the eye it might greatly hinder

the formation of a central cavity in the primary optic vesicle and
stalk. This condition might prevent the formation of a clioroidal

fissure by the usual method of ventral cupping. In the absence of

a choroidal fissure, mesenchyma could not enter behind the lens to

form a vitreous humour, and nerve-fibres formed in the retina

would have no exit fi-om eyeball to stalk, and the stalk itself

would degenerate. The condition in type B might then be realised,

i. e. an eye, reduced in size, with choroidal fissure, vitreous humour,
or optic nerve.

Analogous conditions, almost cei'tainly due to pi'essure, are

sometimes seen in double Trout monstrosities. One or both of the

twin heads may show lateral compression, the eyes and the olfactory

pits being approximated, the mouth narrowed, and the tiabeculje

cranii ventrally displaced. In extreme cases the wdiole anteiior

part of the head may be atrophied, the mouth being deficient, the

brain profoundly malformed, and eyes absent or represented only

by a lens.

IV. CoMPARISO>f WITH CYCLOPIA IN MaMMALS.

1

.

While olfactory nerves do not seem to have been demonstrated
in any mammalian cyclops, they are present in all my Trout speci-

mens, being traceable from the cerebial lobes to the small olfactory

pits on the under surface of the frontal process. If, as seems certain,

this process represents the " proboscis " of a cyclopean mammal,
the " proboscis " can have no relation with parts of the brain

behind the cerebral lobes and in particular none with the

hypophysis.

2. Dropsy of the central cavity of the brain is not characteristic

of cyclopia in fishes. This maybe contrasted with, the usually

saccular condition of the cerebral lobes in cyclopean mammals.
3. The relatively good development of all parts of the brain,

particularly in type A, is remarkable. Indeed there seems to be no
reason why a specimen of this kind should not be able to survive

and obtain food for itself, as in the apparently unique case recorded

l)y Paolucci.
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EXPLANATION OF PLATE XXXI.

Fig. 1. Cyclopean Trout of type A, seen from left side.

Fig. 2. Transverse section through frontal process of the same cyelopean Trout,

showing the small approximated olfactory pits (O.) and the reduced olfactory

capsular cartilage (C.).

Fig. 3. Transverse section through posterior part of cerebral lobes of same, showing

the cerebral lobes {F.B.) intimately united along their inner surfaces, and

the pineal body Pin. The central cavity of the brain {O.F.B.)is not dropsical,

and the cerebral lobes are almost normal in size.

Fig. 4. Section passing through mid-brain, posterior part of eye, and mouth of

same :

—

O.L. Optic lobes.

O.N. „ nerve.

Bee. „ recess.

B. sup. Rectus superior.

B.inf. ,, inferior.

GL. Ch. Choroidal gland.

Bet. Retina.

31. Mouth.
T. Tongue.

C. So. Supra-orbital cartilages.

Tr. Cr. TrabeculsB cranii.

PI. qt. Palato-quadrate.

Meek. Symphysis of lower jaw.

L. Lymph space.

Fig. 5. Section through mid-brain of embryo belonging to type B, showing obli-

teration of the ventral groove which should pass down into the stalk of the

infundibulum.

Fig. 6. Section through retina of eye described on page 446, showing failure of deve-

lopment of tlie optic nerve and of the choroidal fissure. Pff., pigment layer

;

Bet., retina
; /., a few fibres, which do not, however, pierce the sclerotic.

4. Notes on Supernumerary Eyes, and Local Deficiency and

Reduplication o£ the Notocliord in Trout Embryos. By

James F. Gebimill, M.A., M.D.

[Received February 20, 1906.]

(Plate XXXIII. *)

(A) Sujjernumerary Eyes in Trout Emhyros {two specimens).

The first specimen is in some respects unique in vertebrate

teratology. My attention was directed to it by the presence of

an interruption or cleft in the right upper jaw, producing the

appearance of a right-sided harelip in what seemed to be, in other

respects, a normal newly-hatched Trout embryo. On cutting serial

sections, I found that a small additional eye lay at the bottom of

this cleft, in the roof of the mouth, to the right side of the middle

line, in the same transverse plane as the normal eyes. The

additional eye is embedded in confused muscular tissue, has a

well-developed lens, a small retina, no choroidal fissure and no

choroidal gland. Its optic nerve is represented by a small bundle

of fibres which sweep over the edge of the retina to join the right

normal optic nerve (fig. 1, PI. XXXIII ). The retina is small

and elongated antero-posteriorly. The pigment- layer is present

as such only in the posterior half of the retina. Anteriorly, the

* For explanation of the Plate, see p. 452.
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corresponding layer is non-pigmented, richly cellular, and becomes

continuous with the brain-wall just in front of the optic recess,

in such a way that the central cavity of the brain is prolonged

into the space between the retina and the pigment layer. An
optic stalk, embryonic in condition, is thus present.

Two deep grooves are found in the floor of the third ventricle

and the mid-brain, each leading down into a separate infundibulum

and hypophysis. The grooves are separated by a considerable

ridge of brain-tissue. The right hypophysis and its hypoaria are

somewhat compressed ; the rest of the brain is normal. The
right palato-quadrate bar is absent and the trabecule cranii are

displiiced to the left (fig. 1, PL XXXIII.).
Taken by itself the supernumerary eye might seem to be simply

a case of repetition, since its nerve is derived from the right optic

nerve. But the persistence of an embryonic optic stalk, together

with the presence of a doiible hypojihysis in the brain, indicates

rather that the explanation is to be found in an extremely local

degree of axial duplicity which has become obscured by the growth

of the predominant twin head. A somewhat analogous case is

described by Gurlt (' Lehrbuch der pathologischen Anatomic,' ii.

Theil, p. 221 : Berlin, 1832)'. The right ramus of the lower jaw

in a Lamb has an accessory ramus on its inner side with an accessory

set of molar teeth. The tongue is double anteriorly. There are

two pituitary glands and two infundibula arising from a single

large tuber cinereum, two pineal glands, three pairs of corpora

quadrigemina, and two aqueducts of Silvius. Three accessory

nerves, arising from the mid-ventral line of the brain, go to an
" ocular rudiment in the sphenoid." This account is quoted from

Tarulfi ('Storia della Teratologia,' vol. iii. p. 155). For other

examples of duplicity of the hypophysis see Ahlfeld (' Die Miss-

bildungen der Menschen,' p. 73 : Leipzig, 1880) and Bland Sutton

(' Transaction.s of the Odontological Society,' 1888).

The second specimen was qiiite normal in appearance, except

for the presence of a tiny refractive knob behind the left eye.

Examination of serial sections showed the knob to contain a lens

of considerable size, enveloped in muscle-filjre, but unaccompanied

by any other eye-structure, lying in front of an exceedingly

minute fore-bvain and tliird ventricle.* The cavity of this third

ventricle communicates with the mid-brain cavity of the normal

head (Plate XXXTII. fig. 2). The embryo was quite lively when
obtained, and its chances of survival would probably not have been

appreciably diminished by the small timiour in question. It will

be seen from fig. 2 that the functional eyes and fore-brain belong

to a predominant right twin head, as also do the olfactory organs,

the mouth, and the anterior cranial cartilages generally. The

back part of the brain and the whole of the body are, however,

composite, since the left moiety of them represents structures

which are continuous with the left side of the left (aborted)

twin, while their right side is a continuation backwards of the
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right side of the right twin. This gives an even more complex
mixture of " individualities " than is found in ordinary cases of

symmetrical double monstrosity.

In this case of aborted twin head the lens alone of all the
eye-structui'es has survived. This is by no means infrequent,

even in cases of atrophy of the head uncomplicated by duplicity.

A good example is shown in fig. 3, which illustrates a transveise

section of a single atrophic head. The mouth, the lower jaw, the
trabeculaj, and the palato-quadrates are absent. One large lens,

clothed with muscle-fibres, is present on the right side ventrally

and compresses the lower part of the brain. A second smaller
hour glass-shaped lens lies beside it, all other ocular structures

being deficient (Plate XXXIII. fig. 3).

(B) Local Deficiency or ReduqMcation of the Notochord
in Trout Embryos.

While examining a numi)er of Trout embryos in sei'ial section

I came aci-oss three cases of local reduplication of the notochord.

In two of them the notocLord is bifid at its anterior extremity,

becoming single while still in the intra-cranial region. The para-

choi'dal cai-tilages are bi"oad in front and enclose both ends of the
notochord. There is no duplicity of any other structure. It is

perhaps remarkable that one of these embryos was a cyclops of

type B.

The third example of reduplication of the notochord was found
in a set of sections which had been cut from an apparently normal
embryo for the purpose of serving as a typical series. In the
middle abdominal region the notochord is observed to divide into

two limbs which lie adjacent to, but quite separate from, one
another for four or five segments, and then unite again. Where
they are widest apai-t each has a separate sheath and separate sets

of neural and haemal arch cartilages. The adjacent cartilages are

disposed, exactly as in double monstrosities, at the region of

ti-ansition from the double to the single condition. These cases

seem to be examples of local fission afi'ecting a single axial organ,

rather than examples of ti-ue axial duplicity.

Local deficiency of the notochord occurred in one specimen.

Here the notochord, which is noi-mal in the cranial and cervical

regions, ceases abruptly just behind the level of the pectoral fins.

After being absent for six somites, it reappeai-s and runs back-

wards normally along the rest of the trunk. Plate XXXIII. fig. 4
illustrates the appearance of a transverse section in the defective

region. The neural and haemal arch cartilages have fused

together to form a series of half-rings below the cord. Ventral
to these the lateral muscle-masses meet one another in a mesial

raphe above the dorsal aorta, forming a strong support and sling

for the veitebral column and the cord.

Prog. Zool. Soc— 1906, Vol. I. No. XXX. 30
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EXPLANATION OF PLATE XXXIIL

Fig. 1. Trail s\crse section of Lead of Trout embryo with supernumerary eye.

L. Lens df supernumerary eye. Tr. Tralieculse crauii clisi)lace(l towards
B. Retina „ ,", left.

R.O. Riglit normal eye. PL. Palato-quadrate bar on left side;

N. Riglit optic nerve receiving fibres the right bar is absent,

from retina of supernumerary eye. S.o. Supra-orbital bar.

C. Central cavity of brain with two deep A%(. Anterior corner of auditory capsular

grooves in its floor, each of which cartilage,

leads downwards into an infun-

dibulum and a hypophysis.

Fig. 2. Horizontal section of head of Trout embryo with supernumerary eye.

i. Lens belonging to the left (aborted) ' O. Functional left eye.

tvv'in head. CL. Functional cerebral lobes.

CL'. Cerebral lobes belonging to ditto. ; CO. Cavity of optic lobes.

2>rd V. 3rd ventricle belonging to ditto. OL. Optic lobes.

C. Cranial cartilages belonging to Au. Auditory cartilage,

ditto.

Fig. 3. Transverse section of the atrophied single head described above.

L. The larger lens surrounded by
i

i'. The smaller hourglass-shaped lens,

muscle-fibres, M. P. Pineal body.

CL. Cerebral lobes. ' T. Tegminal cartilage.

Fig. 4. Transverse section through body of Trout embryo showing local deficiency of

tlie notochord.

^p.i'. Spinal cord. Ao. Dorsal aorta.

N.c. H.c. Neural and haemal arch carti- CEs. (Esophagus.

lages fused together. ,
Be. Body-cavity.

M-ijM^jMy Divisions of the muscle-
j

masses.

5. On Three New Forms o£ Butterfly of the Genus HeUconiiis.

By Percy I. Lathy, F.Z.S., F.E.S.

[Received April 10, 1906.]

(Plate XXXIV.)

Heliconius pasithoe Cram., fulvescexs, var. n. (Plate

XXXIV. fig. 1.)

5 . Upper side. Fore wmg black, with white markings as in

typical pasithoe Cram., bnt the aiea between discal white markings

and base chiefly fulvous. Hind wing black, with a long, narrow,

fulvous fascia loelow subcostal nei'vui'e, two obscure whitish spots

near apex.

Under side. Fore wing similai- to upper side, but fulvous

markings paler and discal white markings slightly tinged with

yellow. Hind wing similar to typical pxisithoe with exception of

following fulvous markings : a streak along costa as above but

slightly wider and paler, and a short, Avide fascia from anal angle.

Antennfe fulvous with basal half black.

Hah. Demerara. Coll. H. J. Adams.
One example of this remarkable form was obtained. I am
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inclined to think it may be a hybrid betAveen H. pasitho'e Cram,

and H. veUtstus But].

Heliconius xekoclea Hew., superba, var. n. (Plate XXXIY.
fig. 2.)

c5' . Upper side. Fore wing black, with large discal yellow patch

edged with scarlet near anal angle, a snbapical scarlet patch

inwardly edged with yellow. Hind wing black, costal area widely

greyish brown.
tinder side. Foi-e wing blackish brown, with markings as on

upper side but yellowish white and pale pink in colour ; below

submedian nervure shining greyish brown ; a short scarlet streak

at base of costa. Hind wing blackish brown, a yellow streak along

basal half of costa ; four basal scai^let spots, of which the upper

two are minute.
Hah. Rio Colorado, Peru, 2500 ft. Coll. H. J. Adams.
This most beautiful specimen was captured by Messrs. Watkins

and Tomlinson in September 1903, and is, I believe, unique.

Heliconius xenoclea Hew., confluens, var. n. (Plate

XXXIV. fig. 3.)

S . Upper side. Fore wing black, with the whole of the discal

area scarlet. Hind wing black, with area above costa shining

greyish brown.
Under side. Fore wing blackish brown, scarlet area restricted

and replaced by pale pink ; below submedian nervure shining

greyish brown ; a short scarlet streak at base of costa. Hind
wing blackish brown, a yellow streak along basal half of costa,

three scarlet spots at base, and an obscure dull red streak along

upper part of cell.

5 . Upper side. Fore wing similar to male. Hind wing similar

to male, but with faint scarlet streaks in and beyond cell and
without shining greyish-brown costal area.

Under side. Fore wing similar to male, but pink area edged

with pale red especially on lower margin, shining greyish-brown

area absent. Hind wing similar to male. Ventral surface of

abdomen greyish white in male, yellow in female.

Hah. PichisRoad, Peru, 3000 ft. ; Rio Colorado, Peru, 2500 ft.

Coll. H. J. Adams.
One example of each sex obtained ; in typical xenoclea Hew.

the patches are separated as in var. superha.

EXPLANATION OF PLATE XXXIV.

Fig. 1. Seliconins pasitlwe fulvescens, var. n., p. 452.

2. „ xenoclea superha, var. n., p. 453.

3 „ „ confluens, var. n., p. 453.
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Calyptops, 237.

(iranosus, 237.

Canis

sp., 72.

nccidentalis, 73.

Carapus
fiKciafus, 380, 386.

CaridcUa, gen. nov., 187,

198, 201.

cutviingtoni, 187, 198,

199, 206.

minuta, 187, 199,200,
206.

Caridina, 201, 203, 204.

lonc/iwsfris, 189, 190.

niloiica, 189, 190.

— qracilipes, 187, 189,

190.
— minahassfP. 190.

fcmcipara, 191.

wv/cM, 189, 190,191.
— gracilipe^, 189, 191.

— paucipara, 191.

Cansus
rhombeatus, 36, 41.

Centropomus
evsiferus, 381, 391.

parallehcs, 381.

piectinatus, 381.

undecimaHs, 381, 391.

Cephalophus
iiionticola, 167.

Ceratodus, 20. 44.

fursieri, 168-178.

Ceratoisis

gracilis, 396.

Cercopithecus

crossi, 1.

paias, 233.

pjijgerythms, 160.

Cespiiularia

ccerulea, 394, 410, 414,

Chalina
orafete, 220.

Oliamreleo, 39.

t'basinorhynchus, 143.

Cbirodon
y;«/c/M^r, 378, 380, 385,

393.

C'liiroxipbia, 146.

Chlaniydoselacbus, 170.

Clionoplioriis

hanana, 381, 393.

Clirysogorgia

flexilis, 396.

Clirysopelea

rhrysochlora, 228.

'j/v/«('r/, 228, 229.

Obrvsospalax, 163.

Chylra
AirMi, 181.

Cicblosonia

biiiiffculaiam', -378, 380,

392.

Cinclodes, 135, 146, 147,

148.

Clavularia

crosslcuidi, 394, 399,

400, 404, 443.

flava, 394, 399, 402,

406, 443.

garcio', 394, 399, 400,

404.
— iiicrmis, 394, 399,

400, 401.

gracilis. 394, 399, 400,

401, 402, 403.

inflaia, 407.

lo/igissima. 408.

margarilifera, 394,

396, 399, 400, 401,

403, 404.

molUx, 394, 399, 400,

401, 406.

parvula, 394, 396, 399,

4U0, 406.

pregiums, 394, 396,

399, 400, 402, 407,

443.

pulchra, 394, 399, 400,

40.=).

repeno, 394, 399, 400,

405.

replans, 394, 399. 403.

.s/r«ywosa, 394, 399,403,

408.

zaH;ihare7isis, 394, 399.

400, 405.

Cleopatra, 181.

Coelngorgia

palmosa, 395, 433, 435,

436.

repens, 395, 396, 433,

436, 443.

Coluber
(esculapii, 41.

Cneniidopborus
(elhiops, 368, 373,

375.

alfaronis, 374.

amivoides, 301.

unqusficeps, 352,

375.

aruliensis, 301.

auslralis, 281.

beldinqi, 307, 308.

hocouki, 278, 285, 294,

329. 338, 342, 354,

355, 357, 3;)8.

Cneiuidopliorus

communis 277. 282,

285, 290, 292, 293,

294, 295, 297, 328,

335, 337, ,339, 341,

342, 343, 345, 346,

347, 350, 355, 356.

357, 363, 365.
— auslralis, 211 , 283,

284, 293, 328, 329,

347, 348, 351, 352,

353, 356, 358,

360.
— balsas, 345.
— bocourii, 277, 328,

349, 356.

— copei, 277, 293, 328.

329, 343, 346, 347,

348, 349, 350, 351,

352, 358.
— uccidenlalis, 277,

293, 297, 298, 328,

329, .339, 340, 344,

346, 347, 352, 353.

.354, 355, 358, 360,

363.

coslaliis, 375.

decemlineatus, 374.

deppci, 277, 278, 280,

282, 284, 285, 287,

288, 289, 290, 1'93,

294, 295, 303. 304,

306, 307, 308, 311,

315, 316, 317, 318,

319, 320, 321, 324,

326, 327, 337, 351,

352, 360, 363, .374.

— cozuiiida, 277,

316.

erpeufi, 301.

gracilis. 370, 375.

qrahami, 369, 375.

'gidaris, 277, 289, 290,

292, 293, 300, 304,

305, 306, 328, 329,

330, 331, 338, 341,

342, 350, 358, 363,

373, 375,
— communis, 338,

339, 345, 350, 356,

375.
— gularis, 330, 331,

332, 334.
— mariarum, 371.
— oneeki, 332, 334,

335.
•— mexicanus, 339.
— ohsoletus, 330.
— scalaris, 375.
— sericeus, 334, 375.
— semifasciatus, 375.
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Cnemidophoinis
gutfatiis, 280, 283, 285,

287, 288, 289, 291,

293, 29 i, 306, 307,

320, 321, 324, 325,

327, 352, 354, 355,

356, 357, 358, 370,

373, 374, 375.

— guttatus, 277, 287,

309.
— immatahUis, 277,

287, 309.
— striata, 326, 374.

heterolepis, 301, 307-

hypenjihrus, 277, 294,

300, 307, 308.

immutahilis, "21^, 280,

281, 282, 284, 285,

287, 288, 291, 294,

298, 306, 312, 316,

319, 320, 321, 323,

324, 326, 338, 351,

356, 359, 373, 374.
— guttata, 287.

inornatus, 277, 301,

368, 373, 374. 375.

labialis, 277, 294, 300,

368, 374, 375.

lacertoides, 301.

/mcA/, 300,301.
lemniscatus, 300, 301.

lentiginosius, 301.

liiieatissimus, 316, 374.

longicauda, 300, 301.

mariarum, 277, 328,

329, 375.

martyris, 277, 294,

301, 368, 373, 374,

375.

maximus, 277, 294,

367, 371, 375.

melanostethus, 277,

335, 367, 368, 372,

373, 375.

mexicaims, 277, 280,

282, 283, 285, 289,

292, 294, 295, 297,

319, 328, 329, 338,

339, 341, 351, 352,

354, 355, 356, 358,

362, 368, 375.
— balsas, Til, 278,

284, 318, 345, 358,

359, 363, 364, 365,

366.
— typica, 358, 359,

360,361,362.
microlepidojous, 374.

multilineatus, 301.

multiseutatus, 367, 370,

371.

Cneuiidoplioriis

micrinus, 301.

nigricolor, 301.

oceUifer, 300, 301.

octolineatus, 277, 368,

373, 374, 375.

perplexus, 277, 367,

368, 369, 375.

pertianus, 301.

ruhidus, 277, 293, 294,

368, 370, 371.

sackii, 375.

scalaris, 277, 291, 328,

329, 335, 336, 337,

350, 373.

semifasciatu-i, 277, 328,

329, 334, 335, 374.

septemvitiatiis, 271,

328, 329, 335, 375.

sericeus, 335, 308, 374.

sexlineaftis,. 277, 281,

284, 285, 288, 289,

293, 294, 302, 303,

304, 305, 306, 307,

308, .315, 319, 331,

359, 360, .369, 374.
— bocourti, 375.
— sac/cii, 375.

stejneqeri, 367, 368,

369, 375.

tessellatzis, 277, 283,

293, 294,300,367,
368, 370, 371, 372,
373.

— multiseutatus, 371,
375.

— ruhidus, 371, 375.
— va.riolosus, 375.

tigris, 370, 375.

tottus, 238, 239, 242,

265, 266, 276.

unicolor, 374,

variolosus, 367, 368,

372.

varius, 259, 260, 276.

vidims, 238, 242, 264,

276.

viridis, 238, 239, 242,

269, 270, 271, 276.

vittatus, 238, 242, 271,

276, 301.

wahlhergi, 238, 240,

242, 273, 276.

(Ameiva) tessellatus,

375.

Conopophaga, 147, 148,

156, 157, 159.

Corallus

madagascarieiisis, 1

.

Ooi-bicula, 181, 185.

cunningfoni, 186.

Corbicula

radiata, 186.

Corj'doras

mneus, 378, 380, 388.

Corymorpha, 100, 101.

nutans, 100.

Corynopoma, 382, 383.

albijyinilis, 382-

riisei, 378, 379, 382,

393.

searlesii, 382.

veedonii, 378, 382.

Crenicichla

frenaia, 378.

saxaiilis, 378, 3S0,

391.

Crocidui-a

argentata, 102, 103.

deserti, 102, 103.

flavescens, 163.

Crotalus, 36.

Oi'otaphytua

wisliceni, 370.

Cryptobranchus, 174,

Ctenogobius
fasciatus, 378, 393.

Curculio
griseus, 236.

imllus, 259.

tottus, 236, 265.

Curimatus
argentc'us, 378, 380,

385, 393.

Oychlasoma
ptdchrmn, 378.

tmnia, 378.

Cynictis

leptura, 104.

ogilbyi, 104.

penicillata intensa,

104.
•— leptura, 104.
— pallidior, 1 04.

steedmanni, 104.

Cynocephalus
porcarius, 2.34.

Cynodictis, 56, 57.

Dasyuriis, 48, 49, 50.

Dendrelaphis
caudolineatus, 230.

Dendrocolaptes, 152,

154, 155.

picumnus, 136, 140.

Pendronephthya, 395.

Dendropbis
formosus, 230.

pictus, 228, 229, 230.

Desmodillus
aurieularis, 106.
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Uidynictis, 5G, 57.

DistichoptHum
gracile, 396.

Dolichotis
maqellaniciiscenMcola,

i)7.

2Mtagonica, 97.

salinicola, 96, 97, 123.

Doreatherium
aqucdicum, 113.
— hatesi, 113.
-— cottoni, 113.

— typkum, 113.

Dorniitator

iiiaailatus, 381, 392.

Doryichthys
aculeatus, 391.

Uneatus, 380, 391.

Edgaria, 180, 181.

vassa, 182, 186.

paucicostaia, 182.

Eleoti-is

(/uavina, 381.

pisonis, 381.

Ephydatia
hleinhiiigia, '22J.

imdtidenfata, 227.

plumosa, 218, 227.
— 6ro«Ki, 219, 226,

227.
— palmeri, 226.

Erythrinus
cinereus, 378.

unit(S?iia(us, 378, 379,

Eryx, 14, 27, 30, 31,32.
conicus, 27.

./ara/Ms, 27, 29, 31.

Eudriloides, 210, 211,

212.

fJurhanenHis, 212.

Eudriliis, 211,212, 215.

Eunectes, 12-39.

vmrinus, 12-29.

«ote«s, 12-29, 35.

Euspongilla

lacustris, 220.

Evorthodus
hreviceps, 381, 393.

Felis

/^«x, 66, 68, 69, 70,

71.— horealis, 68, 69, 70,

71,72.
o?tca, 230.

uncia, 123.

Foniiicivoi'a, l.'i7.

Fumunbiilus
insignis, 8.

— castaneus, 8.

— diversus, 8.

— jalorensis, 8.

— niohe, 8.

— obscurus, 8.

— peninsalcB, 7, 8.

— rostmtus, 8.

— typiciis, 8.

peninsidce, 7.

Fundulus
micropus, 390.

Funiculina
gracilis, 396.

Galago
sp., 2.

Galictis, 112.

Genelta
tigrina, 163.

Georychus
sp., 111.

ccecutiens, 166.

capensis, 165.
— canescens, 16''>.

holosericeus, 1(56.

hoitentotitts, 166,

167.
— talpoidcs. IfiG.

Indwigi, 166.

liigardi^ 111.

Gerbillus

jjaba, 106.
— schinzi, 106.

tenuis, 106.

Gerrhosaurus, 44.

Girardimis

</</^/jy?, .378, 379, 390,

393.

Giraudia, 180. 181.

Aor<'/, 183, 186.

prcBclara, 183, 186.

Gobius
fasciatus, 378, 381,

392.

Gordiudrilus, 213.

Gorgouia
capensis, 396.

Grapbiurus
griselda, 105.

ormrimis, 105, 106.

nanus, 105, 106.

smithii, 106.

Hadrostomus, 143.

Halocordyle, 100.

HaplochiluB
Artri^i, 379, 389, 393.

Hatteria, 20, 24, 41, 43,

44.

Helicon i us

pasitho'e, 452.
— fulvescens, 452, 453.

vetustus, 453.

xenoclea, 453.
— covfluens, 463.
— sujjerba, 453.

Hemitragus
jemlaicus, 234.

Herpestes
m/er, 163.

^«/era, 103, 163.

pidverulcntus, 163.

Heterodon
platyrrhinos, 43.

Heterosteplianus, 100.

Heteroxenia
e//safteM«, 394,410,413.

Hipparion, 377-

Homorus, 136, 137, 152,

1.54, 1,55.

Hoplosonia
cBneum, 378.

Hoplosternum
IcBvigatum, 378.

stevardii, 378.

HyjEna, 50, 51, 54.

Hya?nodon, 45, 52, 53,

54, 57.

Hylactes, 135, 142, 147,

148, 149, 153, 154.

mcgapodius, 136, 140,

145.

Hylambates
brevirostris, 179.

rufus, 179.

Hylobates
agilis, 1.

Hylochoerus
vieinertzhageni, 3.

rimator, 2, 3.

Hypostomus
robvnii, 378.

Hypsiprymnus, 48.

Hyrax, 47.

Hyetrix
afric<B-aitstrails, 167.

lanthocincla

rvfigularis, 230.

Iguanodon
bernissartensis, 121.

Ilyogenia

cunningtoni, 206.

Ilysia, 31-3-1, 42.

scytale, 31-34.

Isaniris, 237-

Isis

hippuris, 396.

Kerria, 214.
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Lacerta, 18, 43.

Lachesis
grmnineus, 3(5.

Laiiistes, 185.

Lathria, 143.

Lavigeria, 181.

grandis, 182, 186.

Leggada
mlmttoides, 110, 1()5.

Lemur
catta, 124.

Leptogorgia
ausiraliensis, 432.

ochracca, 394,395,431,
443.

Lepus
saxatilis, 167.

Limiiffia

iiatcdensis, 184.

Limnocaridina
latipes, 187, 191, 192

196, 205.

parvula, 187, 191, 192
193, 200, 205.

reiiarius, 187, 191,192
194, 205.

shnilis, 187, 191, 192

195, 205.

socius, 187, 191, 192
195, 196. 205.

sijinipes, 187, 191, 192
197,206.

tanganyihcB, 187, 191

192, 194, 195.

Limnocnida
tanganiccB, 179.

Limiiotrochus, 181.

t}io7nsoni, 181.

Lioheterodon, 42.

Litliophytum
africanum, 427.

brassicum, 395, 421,

426.

elegans, 395, 421, 426.

fiahellwm, 427.

jlavwm, 395,421,427.
ramosum, 395,- 421,

427.

thyrsoides, 395, 421

,

427.
— durum, 421, 427.

wVf^e, 395, 421,426.
Lobophytum

marenzdleri, 394, 416.

pauciftorum, 394, 421.

Lophogorgia
crisia, ^94, 395, 431,

432, 433.

lutkeni, 395, 396, 431,

433.

LTbiodrilus. 210.

Macrodon
ferox, 378.

trakira, 378, 379, 382.

Melania. 185.

tiiberciUuta, 185.

Melissomorpha, gen.

nov., 97.

indiana, 98.

Mellivora
cottoni, 112, 113.

Mesonyx, 53, 57.

Metschaina
suctoria, 210, 212.

tanganyikcB, 206, 209,

212.

Midas
riifimanus, 230.

Minioptei-us

dasythrix, 161, 162.

fratercidus, 162.

natalensis, 161.

schreibersi, 102.

Mitophorus, 237.

Moeritberium, 73.

Mopsea
erythraa, 395, 429,

430.

Mugil
brasiliensis, 381, 391.

cephalus, 381.

curema, 381.

incilis, 381.

trichodon, 381, 391.

Mus
sp., 109.

auricomis, 107.

— centralis, 107.

bowersi, 10.

colonus, 109.

concolor, 11.

co«<cAa, 107, 109.

demimaivus, 11.

griseiventer, 11.

e>2as, 9, 11.

jalorensis, 10, 11.

jarak, 10, 11.

jerdoni, 8, 10.

klossi, 9, 11.

maritimus, 165.

muelleri, 10.

musculus, 11.

norvegieus, 11, 164.

ochraceiventer, 4, 9.

r««;<s, 11, 109, 164.

sabanus, 8.

suillus, 165.

surifer, 9.

validus, 10.

verreauxi, 164.

vociferans, 8.

whiteheadi, 4, 9, 10.

Mus
woosnami, 102, 108,

111.

Myosorex
varius, 162.

Naunodrilus, 214.
Nectophrvne

o/";-a, 69, 64.

everetti, 61, 65.

exigua, 59, 62.

guentheri, (>2, 65.

Aosw", .59, 61, 65.

macrotis, 63. 65.

onacidata, 63, 65.

misera, 59, 64.

parvipalmata, 61, 65.
signata, 63, 65.

S'lmdana, 04.

tornieri, 63, 64, 65.

tuberculosa, 61, 65.

Neccurus, 170, 175.

Nematopoma, 382, 383.
scarlesii, 378, 3S2.

Neothauma, 185.

tanqanyicense, 180,

184. 220, 221.

Neplithya

armata, 395, 421, 422,
442.

cuprcssiformis, 422.
zanslbarensis, 395.421,

442.
— mo^&, 395, 421,

422 442.

NotoryctPS, 58.

Nototragus
melanotis, 1, 168.

Nyctea
scandiaca, 1.

Nycteris

thebaica, 102.

Nyctinomus
bocagei, 103.

Ocnerodrilus, 214, 215.

( Ilyogenia) cunninq-
ioni, 212, 215.

Ophisaurus, 24.

Ortmannia, 201, 203,
204.

Otoniys
irroratus, 107, 164.

Oxyffina, 54, 57.

Paehyajna, 45, 54, 57.

Palsernon

alcocki, 189.

moore/, 187, 188, 189,

203, 205.

niloticiis, 189.
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Palsemon
scuhrictUiis, 189.

superhits, 189.

froMpi, 189.

PaUeomastoclon, 73.

Papio
purcarius, 160.

Paranielania, 181.

crassic/raNiUata, 182,

186.

damoni, 182, 186.

— iinperialk, 182.

Paraspongodea
striata, 395, 396, All,

428.

Parauchenipteriis

pasew. 380, ^87, 393.

Pedetes

coffer, 105.

Pennaria, 100, 101.

tiarella, 101.

Pennatula
indica, 396.

Philepitta, 143, 145, 149,

150, 151, 153.

Jala, 110.

Philypiius

dormiiaior, 381. 392.

Pblycfiniis, 275.

callosns. 237, 272.

Pimeleuotus
Wilson i, 378.

Piinelodus

w;//.so;/<, 378, 380, 386.

Pipistrelliis

kuhlii fuscatus, 1(>1.

Pipra, 137, 146.

Pitta, 135, 137. 145, 146,

147, 148, 151.

Planorbis, 181.

crawfordi, 185.

sudanicus, 184.
— minor, 185.

Platydrilus. 211.

I'lecostonius

gitacari, 378. 380, 389.

'robini, 380, 389.

Pleiodon
spekei, 184.

Poecilogale, 112.

Poeciluriebthy8

hrevooriii, 378.

pulcher, 378.

tcsniurus, 378.

unilineatus, 378.

Polyceiitriis

schovihurgkii, 378, 380,

391,393.
tricolor, 378.

Fotaniolepis

mlincri, 218, 222. 223.

Procavia

capen sis, 111, 107.

Proteles

cristatus, 123.

Protopterus, •169, 171,

172, 176.

Pseudauchenipterus
gu'ppiji, 380, 387, 393.

PseudocoLiptes. 135, 140,

141, 142, 152, 154,

155.

hoissineaiiti, 136, 140.

Pseudosisura, 137.

Pteroeides

urgentcum, 438.

brachycaulon. 395, 436,

438, 442.

gracile, 440.

pellucidum, 440.

pulchfUum, 395, 398.

436, 439, 442.

rigidum, 395, 396, 436,

438, 442.

Pteroptoehus, 143, 153.

154, 157.

Pyrrhulci^jsis

personuta., 230.

Python, 19, 26, 29, 30,

34.

Uvitttttus, 26.

sehcB, 27-31.

spilotes, 27.

Kan a

golmth, 179.

Kaphicerus, 168.

campcslris, 1(;8.

Eat 11 fa

affmis, 4, 5.

— typica, 5.

ephippiwm, 5.

— Jiyrsonoia . 5.

•pyrsonota, 5.

Rhinodenua
darwini, 179.

Pbinolophus
««9«»-, 102, 161, 162.

f/cwi-i, 102.

Rbynciiosaurus
articeps, 125.

Eivuliis

micropus, 390.

Rousettus
coMff.w, 161, 162.

Runiella, 185.

8accostomiis

anderssoni, 110.

campestris, 110.

fttscus, 110.

;<//rt'6". 110.

Saccostonius

lapidarius, 110.

viashona, 110.

Sciobiiis, 236, 237.

acici(.latifrvns,238,

256, 258, 276.

angusfus, 238, 242,

276.

ff?Tow>?', 238, 242,

276.

^arA-er/, 238, 239,

257, 276.

bistrigicoUis, 238,

241, 251, 2(i3, 2
brevicollis. 238,

241, 249,251,2
cincius, 259, 260, :

cinereus, 238, 239,

244, 276.

coqnafus, 238. 240,
'247, 248, 276.

ctdtralus, 238, 239,

243, 245, 27t).

f«r!'Ms, 269.

dealbatiis, 238,

240, 246, 24S. 2'

deplanciius, 252,

276.

gcniciduius, 237.

granipeiinis, 238,

252, 276.

(/ranosus, 238, 239,

243, 276.

f/r-ise«s, 238, 239,

276.

Aor?;/. 238, 239.

242, 272, 27().

impressicollis, 238,

249, 276.

lateralis, 238, 254,

laiipennis, 238,

255, 276.

marginatus, 238,

242, 261, 264,

276.

onuricatiis, 238,

276.

«««?«5, 238, 242,

276.

obesus, 238, 240,

245, 276.

oneili, 238, 241,

276.

opalinus. 238, 239,

241, 248, 267.

paivanus, 236, 237,

276.

pansamis, 238,

268, 276.

peringueyi, 238,

263, 276.

241,

267,

272,

241,

239,

76.

239,

76.

276.

240,

241,

240,

239,

76.

253,

241.

240,

258,

240,

241,

276.

241,

239,

267,

266,

270,

241,

252,

240,

275,

242.

242,
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Seiobius I Sphffiriuiii, 181. Sus

planipennis, 233, 241, ni/aMc:cB, 186. i
longirostris, 119.

253, 255, 276. victories, 186. Symbrancbus
pollinosm, 238, 239, Sphenodon, 125. y/iannoratus, 380, 389.

242, 260, 273, 276. Sphrigodes Sympodium
pondo, 238, 239, 242. inargaritaceiis, 237. cceruleum, 394, 399,

264, 276. Spongilla 408.

porcatus, 236, 254, 265, teen«te,218,219,223. /msc?m«, 394, 399, 408,

266, 276. 1
224. 443.

2:rasinus, 238, 240, 242, ' bohmii, 219, 222, 223, pimctatum, 394, 399,

270, 276. 225. 408, 443.

pullus, 236, 238, 242, carteri, 218, 219, 227. splendens, 394, 399,

259, 276. cunningtoni, 218, 219, 409, 443.

scapularis, 238, 239, 220, 221, 227. (Alcycnium) fulvum,

240, 241, 258, 276. friabilis, 219. 409.

schonlandi, 238, 242, lacustris mtdtiforis. Synallaxis, 136, 138,144,
268, 276. 225. 146, 152.

spatulahis, 238, 242, loncata, 225. Systates, 237, 275.

262, 276. wioom", 218, 219, 221,

. squamidosus, 238, 242, 227.

274, 276. muUiforis, 225. Tanganyicia
suhnodosus, 237. nitens, 219, 222, 225. rufofilosa, 183.

tenuicornis, 238, 241, peronixta, 222, 224. Tatera

2.55, 276. rousseletii, 219, 223, lobengulm, 106.

Sciurus 227. Telesto

affinia, 4. sumatrana, 224. arborea, 395, 433 434.

bilimiiatiis, 7. tanganyika, 218, 219, ru'picola, 395, 433,
Jiiila.ysoni, 7. 221, 222, 227. 434.

miniatus, 6, 7. zambesiana, 219, 225, Tetragonopterus, 382.

nigrovittaius, 7. 227. guppyi, 379, 384, 393.— bilimitatus, 7. Spongodes maculatus, 378, 380,
notatus miniatus, 5. crosslandi, 395, 42 1

,

384.

peninsidaris, 5, 6, 7. 423, 443. taniurus, 378, 379,
temois, 5. Jiemprichii, 395, 421, 383, 384, 393.
— surdus, 5. 423'. trinitatis, 384.

vittat'us, 5, 6, 7. kiikenthali, 395, 421, unilineatus, 378, 380,— miniatus, 6. 423, 424, 443. 384, 393.

Seleropbytum zanziharensis, 395, 421, wappi, 384.

Urt%un, 394, 416,419. 424, 443. Tbamnopbilus, 138 141,
maremelleri, 394, 416, (Dendronephthya) co- 143.

419. ronate, 424. Tbylaciiius, 48, 49, 50.

polvdactylum, 394, 41 6

,

(—) liem-prichii, 423. Tiliqua

418, 443. Stauridium, 100. scincoides, 377.
querciforme, 394, 416, Stereonephthya Tipbobia, 181.

419. Zanzibarensis, 395, 421, /wrei, 181.

viride, 394, 416, 420, 425, 443. Tiacbysaurus
443. Stevardia, 382, 383. nigosus, 376.

Scytalopus, 157. albipinnis, 378, 382. Tragulus
Sinopa, 55, 67. Stublmannia, 211, 215. javanicus, 119.

Sinularia asymmeirica, 209. Tricborbiza, 99.

brassica, 394, 416. gracilis, 208. brunnea, 99, 100, 101.

fungoides, 394, 416, 'inermis, 206, 207, 208, Tropidonotus, 18, 41.

417. 209. maculatus, 228, 229.
Siphonogorgia michaelseni, 208. natrix, 41.

intermedia, 395, 396, variabilis, 207, 208, Tubipora
421, 428, 429, 443. 209. chamissonis, 394, 409.

Siptornis, 146, 152. Suberogorgia mtcsica, 409.

Siteutes kblUkeri, 430. Tupaia
albicinctiis, 237. — ceylonensis, 430. ferruginea, 4.

Spekia — zanziharensis, 396, — helangeri, 4.

. conata, 183. 429, 443. malaccana, 4.
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Uinbelliila

clonqata, oPO.

Ungcalia, 34, 42.

Unio, 185.

hurfoni, 184.

hmrdcli, 18(5.

Ursus
arcfos, 231

.

— shanornm, 23
— ye>ioen^is, 231

Uruguaya, 222, 22

1,232.

, 232.

Varanus, 28, 43.

Verticaria, 289.

Vespertilio

capcnsis, 102.

daxythrix, IGl.

Vipera
hcrus, 35.

Virgnlaria

mirahilis peduiictilata,

395, 43(j, 437.

Virgularia

midticah/cina, 395, 390,

430,437,442.
rumphii, 437.

Vivipara, 181, .185.

cunntrida, 185.

Vnrticlava, 100.

Wrightella
cn/ihraa, 395,

430, 431, 443.

variahilis, 395,

429, 431, 443.

429,

39G,

Xenia
cceridca, 394, 410, 412.

iuemhranacea, 394, 410,

412.

plicata, 413.

quvnqueserfa, 410, 412.

riffida, 394, 410, 413.

Xenia
saasihariaiia-, 412.

ternaiana. eluiigntci, 394,

410, 412.

umhdlata. 394, 39G,

410, 411.

Xeniciis, 157.

Xenocara
cirrliomm, 380, 389.

Xiphocaris, 204.

Xiphocolaptes, 135, 130,

140.

alUcoUh. 139.

Xiphorhynchus, 137, 138,

139, 143, 144, 140,

152, 154, 155.

froch'dirostris, 140.

Zamenis
c/rmonensis, 28.

Zorilla, 112.

THE END,

Priiited by TAYLon and Francis, Ked Lion Court, Fleet Street.
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Howard Saunders, Esq., Yice-Presiclent, in the Chair.

The Secretary read a report on the additions that had been
made to the Society's Menagerie during the month of December
1905.

The Secretary also exhibited a series of photographs of the
Red Deer illustiuting the growth of the antlers, which had been
presented to the Society by Mr. Walter Winans, F.Z.S.

Prof. E. A. MiNCHiN, F.Z.S., exhibited a living specimen of a
Lemur [Gcdago) which he had brought home with him from
Entebbe, Uganda.

Dr. F. G. D. Drewitt, F.Z.S. , exhibited, and made remarks
upon, a white variety of the Common Mole.

Mr. Oldfield Thomas, F.R.S., exhibited a skull of a Forest-

Pig {Hylochoirus) sent by Mr. G. L. Bates from the Oameroons,
thus confirming the report, already published, that Hylochoerus

occurred near the West Coast. The species, however, appeared
to be different from H. meinertzhageni, and was diagnosed as

follows :

—

Hylochcerus rimator, sp, n.

General characters of skull as in H. meinertzhageni, but the
teeth, and especially the last molars, conspicuously narrower and
lighter, both above and below.

* This Abstract is published by the Society at 3 Hanover Square, London
W., on tlie Tuesday following the date of Meeting to which it refers. It will
be issued, free of extra charge, to all Fellows who subscribe to the Publications,
along with the ' Proceedings '

; but it may be obtained on the day of publication
at the price of Sixpence, or, if desired, sent post-free for the sum of Six
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Basal length 325 mm.; last upper molar 42-3 x 17-5;. last

lower molar 48"2 x 16,

Hah. Ja Rivei', Cameroons.
Type. Old female skull. Collected by Mr. G. L. Bates.

Mr. "W. Stores Fox, F.Z.S., read a paper on some bones of tlie

Lynx [Felix lynx) found in a limestone cavern in Cales Dale,

Derbyshire. This was only the third record of remains of this

species having been met with in the British Islands.

Mr. J. L. BoNiiOTE, F.Z.S., comnninicated a paper dealing with
a collection of Mammals recently collected in the Malay Peninsula

by Mr. C. B. Kloss, and presented to the National Museum.
The collection contained examples of 17 species, chiefly Bodents,

of Avhich two, repi'esenting well-known Bornean species, wei'e

described as new. There was also a series of Mus jarak, a species

hitherto known from one specimen only and recently described

l)y the author.

Mr. Charles S. Tomes, F.R.S., V.P.Z.S., read a paper on the

minute structuie of the teeth of the Creodonts. The author
stated that suggestions which had been made as to a possible

relationship between the Creodonts and the Polyprotodont Mar-
supials had rendered it interesting to see how far tlie structure

of their teeth either supported or tended to disprove such specu-

lations. Marsupial teeth possessed in the structure of their

enamel a well-marked peculiarity, namely, the fi'ee penetration of

the epiblastic enamel by tubes continuous with those of the
mesoblastic dentine, and it happened that recent Carnivoia, the

descendants, more or less direct, of the Creodonts, also presented

a disposition of the prisms of their enamel somewhat unusual
amongst Mammalia. Teeth of Hycenodon, S'inopa, Oxyama,
Pachymna, BorJiycena, Didyniciis, and Gynodictis had been
examined, and in none of them were marsupial characters ob-

served ; on the contrary, in most of them characteiistic car-

nivorous patterns were found, so that in Oligocene and Eocene
times their enamel had already attained to its full specialisations,

Mr. F. E. Beddarb, F.R.S., read a paper entitled " Contri-

butions to the Anatomy of the Ophidia."

Dr. Jean Roux, the Curator of the Basle Museum of Natural

History, communicated a paper containing a synopsis of the Toads

of the genus Nectofhryne. with special remarks on some known
species and description of a new species from Geiman East Africa.



The next Meeting of the Society for Scientific Business will

be held on Tuesday, the 6th February, 1906, at half-past Eight
o'clock P.M., when the following communications will be made :—

•

1. Mr. E. S. Russell.—On Trichorhiza, a new Hydroid Genus.

2. Dr. J. W. Jenkinson.—Notes on the Histology and Phy-
siology of the Placenta in Ungulata.

3. Miss Gertrude Ricardo.—Description of a new Fly of the
Family Tahanidce.

4. Mr. Harold Schwann, F.Z.S.—A List of the Mammals
obtained by Messrs. R. B. Woosnam and R. E. Dent in Bechuana-
land.

The following Papers have been received :

—

1. Mr. Bashford Dean.—Notes on the Living Specimens of

the Australian Lung-fish {Ceratodus forsteri) in the Zoological
Society's Collection.

2. Mr. Percy I. Lathy, F.Z.S.—On Three new Forms of

Butterfly of the Genus Heliconius.

3. Mr. G. F. Spurrell.—On the Angle of the Jaw.

4. Mr. Guy A. K. Marshall, F.Z.S.—A Monograph of the
Coleoptera of the Genus Sciobitos.

5. Mr. L. DoNCASTER, F.Z.S. , and the Rev. G. H. Raynor.— •

On Breeding Experiments with Lepidoptera.

6. Mr. W. P. Pycraft, F.Z.S.—Contributions to the Osteology
of Birds.—Part VIII. The Tracheophone Passeres, with Remark s

on Families allied thereto.

7. Mr. R. Lydekker.—On a Central-African Ratel and Water-
Chevrotain.

Communications intended for the Scientific Meetings of the

Zoological Society of London should be addressed to

P. CHALMERS MITCHELL, Secreiary.

3 Hanover Square, London, W.
23?tZ January^ 1906.
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G. A. BouLENGER, Esq., F.R.S., Vice-President,

in the Chair.

Mr. Frederick Gillett, F.Z.S., exhibited a case of mounted
cubs of the Timber-Wolf {Canis occidentcdis) which he had

obtained in the Province of Keewatin, Canada. He remarked

that this wolf was scarce in that district, being seen only

occasionally in the winter and scarcely ever in the summer.

Dr. C. W. Andrews, F.Z.S., exhibited and made remarks upon

some restored models of the skulls and mandibles of Mceritherium

and PalcGomastodon. The models were prepared by Mr. F. 0.

Barlow from the original specimens collected from the Upper and

Middle Eocene beds of the Fayiim, Egypt, and now preserved in

the British Museum and the Geological Museum, Cairo.

Dr. Walter Kidd, F.Z.S., exhibited lantern-slides of sections

of skin from the palmar and plantar surfaces of twenty-four

species of Mammals, and the plantar surfaces of seven species of

Birds. The functions of the papillary ridges and the papillary

layer of the corium in connection with the sense of touch were

alluded to.

Dr. J. W. Jenkinson read a paper on the Histology and
Physiology of the Placenta in the Ungulata, and made the

following remarks :

—

A recent examination of the histological structure of the

placenta in the Sheep and Cow has shown :

(1) That in the formation of the accessory cotyledons of the Cow
the epithelium lining the cotyledonary crypts arises by
simple modification of the uterine epithelium.

* This Abstract is published by the Society at 3 Hanover Square, London,
W., on the Tuesday following the date of Meeting to which it refers. It will

be issued, free of extra charge, to all Fellows who subscribe to the Publications,

along with the ' Proceedings
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(2) That in the fully formed ju'incipal cotyledons of both Cow
and Bheep there is complete continuity of the intra- with
the exti^a-cotyledonary uterine epithelium.

(3) That the greenish-brown pigment so abundantly present

in the trophoblast-cells is a derivative of the hemoglobin
of the maternal corpuscles which those cells have ingested.

The pigment—which contains no iron—is of two kinds, one of

which has a definite absorption-spectrum resembling closely that

of oxyha?moglobin. In acid solution the spectrum approaches
that of acid hfematoj^oi'phyiin.

8ir Edmuxd Loder, Bt., F.Z.S., exhibited a living specimen of

a dwarf species of Cavy, pi'obably the Salt-Mai'sh Cavy [Dolichotis

salinicola), and remai'ked that, owing to Burmeister (the original

describer of the animal) being under the erroneous impression
that he had founded the species on young specimens and the fact

that two distinct species occurred in the same district, some
considerable confusion had been caused as to the status of the
diSerent forms of Dolichotis. He pointed out that the common
Patagonian Cavy {D. patagoniciis) diflered from the dwarf
D. scdinicola and the lai'ger D. onaf/ellanicus centricola (the two
species found together) in having a broad dark band above the
white lump-patch.

A communication from Mr. E. S. Russell contained a descrip-

tion of Trichorhiza, a new Hydroid genus, of which the diagnosis

was as follows :
—" Hydranth solitary, attached loosely by the

hydroi-hiza, which was filiform and branched. Invested by
pei'isarc, which formed a protective cup into which the hydi'anth
was partly retractile." The genus had been founded for a single

species, T. brunnea, the type specimen of which was discovered
clinging to the tentacles of a Conjmotpha dredged in the Clyde.

Reproduction in T. hrunnea was by medusaj. Trichorhiza
belonged to the family Pennaridce.

Miss Gertrude Ricardo communicated a description of the
new genus Melissomorpha, formed for the reception of a Horse-fly
of the Pangonince division of the family TahanicUe, discovered

by Col. C. T. Bingham in Sikkim. The insect closely mimicked
the Indian bee Ajyis dorsata L,, having the flattened wide tibife

characteristic of the hive-bee, the general resemblance between
the bee and the fly being very striking.

Mr. Harold Schavann, F.Z.S., read a paper on the Mammals
collected at Kuruman and Molopo in Bechuanaland by Messrs. R,
B. Woosnam and R. E. Dent. The specimens, numbering about
120 and belonging to 26 species, were of great interest as being

topotypes of several species desci-ibed by Sir Andrew Smith in his

expedition to Kuruman and the interior of South Africa.



A communication from Mr. R. Lydekker, F.R.S., contained a
description of a new species of Ratel (Mellivora) from Central
Africa, also notice of the occurrence of a new subspecies of

Chevrotain (Dorcatherium) in that district. The author proposed
to divide the genus into three geographical races, viz. the typical

form from the Gambia, Bates's Chevrotain from the Cameroons,
and the present—Cotton's Chevrotain—from the Ituri Forest.

Mr, H. G. F. Spurrell read a paper entitled " The Articulation
of the Vertebrate Jaw," and made the following remarks :—

•

The object of this paper is to draw attention to the existence of

two types of mouth in Vertebrates. In one type the articulation

is in the plane in which the teeth meet ; in the other type it is

not in the plane in which the teeth meet, but in Mammals above,
in Reptiles below that level. This alteration in level is attained
iir Mammals by an ascending ramus of the jaw, in Reptiles by a
long quadrate bone. The first type is best seen in cai"nivorous

Mammals. It allows of a Avide gape and a successive play of the
edges of the carnassial teeth from back to front as in the blades
of scissors, and is incompatible with lateral movements of the
jaw. The second type admits of comparatively slight sepai-ation

of the teeth ; it allows all the teeth to meet simultaneously ; and
in Mammals it allows of lateral movements of the jaw for tri-

turating vegetable food. In the modifications of this type are
considered the angle which the ramus forms with the dentary
portion of the mandible, the eminentia articularis, and the
prolongation forward of the jaws separating the incisor from
the molar teeth. These are factors in obtaining the requisite

movements of the jaw, especially a greater separation of the
incisor teeth, than is required for the molars.

The next Meeting of the Society for Scientific Business will

be held on Tuesday, the 20th February, 1906, at half-past Eight
o'clock P.M., when the following communications will be made :

—

1. Mr. L. DoNCASTER, F.Z.S., and the Rev. G. H. Raynor. —
On Breeding Experiments with Lepidoptera.

2. Mr. W. P. Pycraft, F.Z.S.—Contributions to the Osteology
of Birds.—Part VIII. The Ti-acheophone Passeres, with Remarks
on Families allied thereto.

3. Messrs. Oldfield Thomas, F.R.S., and Harold Schwann
F.Z.S.—The Rudd Ex^Dloration of South Africa,—IV. List of
Mammals obtained by Mr, Grant at Knysna,

4. Mr. Bashford Dean.—Notes on the Living Specimens of
the Australian Lung-fish [Ceratodus forsteri) in the Zoological
Society's Collection.
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The following Papers have been received :

—

1. Mr. Percy I. Lathy, F.Z.S.—On Three new Forms of

Butterfly of the Genus Heliconius.

2. Mr. Guy A. K. Marshall, F.Z.S.—A Monograph of the

Coleoptera of the Genus Sciohius.

3. Mr. C. Tate Regan, F.Z.S.—The Freshwater Fishes of the

Island of Trinidad, based on Notes and Sketches made by
Mr. Lechmere Guppy, jun.

4. Mr. G. A. BouLENGER, F.R.S.—Fourth Contribution to the
Ichthyology of Lake Tanganyika. Report on the Collection

of Fishes made by Mr. W. A. Cunnington du.ring the Third
Tanganyika Expedition, 1904-05.

5. Dr. W. T. Calman, F.Z.S.—Zoological Results of the Third
Tanganyika Expedition conducted by Mr. W. A. Cunnington,
1904-05. Report on the Macrurous Crustacea.

6. Mr. Edgar A. Smith, F.Z.S.—Zoological Results of the

Third Tanganyika Expedition conducted by Mr. W. A. Cun-
ning-ton, 1904-05. Report on the Mollusca.

7. Mr. R. Kirkpatrick, F.Z.S.—Zoological Results of the

Third Tanganyika Expedition conducted by Mr. W, A. Cun-
nington, 1904-05. Repoi^t on the Porifera, with Notes on
Species from the Nile and Zambesi.

Communications intended for the Scientific Meetings of the
Zoological Society of London should be addressed to

P. CHALMERS MITCHELL, Secretary.

3 Hanover Square, London, W.
Uth February, 1906.
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G. A. BouLENGEB, Esq., F.R.S., Vice- President,

in the Chair.

The Secretary read a Report on the additions that had been

made to the Menagerie during the month of January 1906, and

called special attention to a Snow- Leopard [Fells tmcia) presented

by Major A. H. Hussey, R.H.A., an Aard Wolf (Proteles

cristatus), purchased, and a Salt-Marsh Oavy {Dolichotis salinicola),

received on deposit.

The Secretary also read a letter fi'om Maj.-Gen. Sir Reginald

Talbot, K.C.B., Governor of Victoria, giving an account of the

supposed breeding of a mule. An illustration of the dam and

foal from ' The Australasian ' accompanied the letter,

Mr. R. I. PococK, the Superintendent of the Gardens, exhibited

a photograph of a Ring-tailed Lemur (Lemur catta) carrying its

young on its back.

Dr. A. Smith Wcodward. F.R.S., F.Z.S., exhibited a new
drawing of the skeleton of the Triassic Rhynchocephalian, Rhyncho-

saurus articeps, from the Keuper Sandstone of Shi'opshire. He
pointed out the differences between this ancient reptile and the

modern &phenodo7i, especially noting the great expansion of its

coracoids and ischia, and the probably diminutive size of its

sternum. He infei'red from the everted rims of the upwardly-

turned orbits, and from the sigmoidal bend of the femur, that

Khynchosattrtis was to a great degree aquatic in habit.

* This Abstract is publislaecl by the Society at 3 Hano-rer Square, London,

W., on the Tuesday following the date of Meeting to which it refers. It will

be issued, free of extra charge, to all Fellows who subscribe to the Publications,

along with the ' Proceedings' ; but it maybe obtained on the day of publication

at the pi'ice of Sixpeyic., or, if desired, sent post free for the sum of Six

bhiUbiys per aiiiuim, payable in advar.ce.



10
•

Mr. L. DoxrASTER, M.A., F.Z.H., anrl the Rev. (!. H. Rayxok,
M.A., commimicated a paper on Breeding Experiments they had

made with Lepidoptera.

The species used were Angerovajyrunaria and its xnv.sordiata,

and Abraxas grossidariata and its ver. lacticolor.

In A. prunaria the banding of the vai-. sordiata Avas dominant
over its absence in the type, but the speckling characteristic of the

type appeared in the heterozygote, so that the latter was both

banded and speckled. The characters appeared to segregate in

the typical Mendelian manner, but in several families there was
an excess of jor?;7i«Wrt; ovei- sordiata. In A. grossidariata the

xnx. lacticolor was a Mendelian i-ecessive, but was noiinally found

only in the female. By pairing a heterozygous male with a

lacticolor female, lacticolor males and females wei'e obtained.

Lacticolor male X female gave only lacticolor ; lacticolor males

])y heterozygote females had given all males of the type, all females

lacticolor.

8evei'al typical families of each species were exhibited.

Mr. W. P. Pycraft, F.Z.S.,read a paper on the " Tracheophone

Passeres," which lie desciibed as a group differing firm all the

remaining Passeres in the foimation of the syrinx, which was
tracheal—instead of tiacheo-bronchial— and jieculiar among
syringes of the ti'acheal type in the development of a cartila-

ginous pillai' for the inseition of the intrinsic niu.'-cles. The
group was divisible into three sections : («) having holorhinal

nares and a single-notched sternum, [h) with schizorhinal nares

and a single-notched sternum, and (c) with holorhinal nai'es and a

doubly-notched sternum

.

He proposed to make the Tracheophone Passeres one of four

gr-eat divisions of the Passerine stem. The most primitive of the

divisions Avould contain the Euiyjjvmida^, Cotingidte, and Phile-

pitta. The second would be represented by the Tracheophonse,

the third by the lyrannidfe and Pittidse, and the fourth by the

i-est of the Passeres.

A paper by Messrs. Oldfield Thomas, F.R.S., and Harold
ScHWANX, F.Z.8., Avas read, giving an account of a collection of

Mammals made by Mr. C. H. B. Grant at Knysna,, and presented

to the National Museum l)y Mr. C. D. Rudd. The collection

consisted of about 150 specimens, belonging to 31 species or

subspecies, of Avhich the most noticeable Avas Mrs. Rudd's Golden

Mole {Amhh/somvs corrice), the description of Avhicli had already

been laid befoi'e the Society.

A iieAv generic name, Xototragxs, Avas applied to the Grysbok,

Avhich diffei'ed from the other members of liaphicerios by its

possession of supplementary hoofs.

A conan uni cation from Prof. Bashjord Dean contained an
account of 1he liabits of the Australian Lung-fish {Ccratodus

forainri) as obser\'ed l)y hiin in the Society's Menagerie.
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The next Meeting of tlie Society for Scientific Business will

be held on Tuesday, the 6th March, 1906, at half-past Eight
o'clock P.M., when the following communications will be made :

—

1. Mr. G. A. BouLENGER, r.R.S.—Fourth Contribution to

the Ichthyology of Lake Tanganyika. Report on the Collection

of Fishes made by Mr. "W. A. Cunnington during the Third
Tanganyika Expedition, 1904-05.

2. Dr. W. T. Calman, F.Z.S.—Zoological Results of the Third
Tanganyika Expedition conducted by Mr. W. A. Cunnington,
1904-05. Report on the Macrurous Crustacea.

3. Mr. Edgak A. Smith, F.Z.S.—Zoological Results of the
Third Tanganyika Expedition conducted by Mr. W. A. Cun-
nington, 1904-05. Report on the MoUusca.

4. Mr. R. KiRKPATRiCK, F.Z.S.—Zoological Results of the
Third Tanganyika Expedition conducted by Mr. W. A. Cun-
nington, 1904-05. Report on the Porifera, with Notes on
Species from the Nile and Zambesi.

5. Mr. F. E. Beddard, F.R.S.—Zoological Results of the
Third Tanganyika Expedition conducted by Mr. W. A. Cvin-

nington, 1904-05. Report on the Oligochteta.

The following Papers have been received :

—

1. Mr. Percy I. Lathy, F.Z.S.—On Three new Forms of

Butterfly of the Genus Heliconius.

2. Mr. Guy A. K. Marshall, F.Z.S.—A Monograph of the
Coleoptera of the Genus Sciohius.

3. Mr. C. Tate Regan, F.Z.S.—The Freshwater Fishes of the
Island of Trinidad, based on the Collection, and Notes and
Sketches, made by Mr. Lechmere Guppy, jun.

4. Prof. J. Arthur Thomson and Mr. W. D. Henderson.—The
Marine Fauna of Zanzibar and Biitish East Afidca from Collections

made by Cyril Cro.ssland in the Years 1901-02. Alcyonaria.

5. Dr. J. F. Gemmill.—Cyclopia in Osseous Fishes.

6. Dr. J. F. Gemmill.—Notes on Supernumerary Eyes, Local
Deficiency and Reduplication of the Notochord in Trout Embryos.

Communications intended for the Scientific Meetings of the
Zoological Society of London should be addressed to

P. CHALMERS MITCHELL, Secretary.

3 Hanover Square, London, W.
•21th Fdrrnanj, 1906.
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ABSTRACT OF THE PROCEEDINGS

OF THE

ZOOLOGICAL SOCIETY OF LONDON.^

March 6th, 1906.

Charles S. Tomes, Esq., F.R.S., Vice-President,

in the Chair,

Mr. G. A. BouLENGEE, F.R.S., V.P.Z.S., exhibited a specimen

of Eana goliath, obtained by Mr. G. L. Bates at Efulen in South

Cameroon, This frog measured 10 inches from snout to vent and

was much larger than any fi-og hitherto known.

Mr. R, Shelford, M,A., CM.Z.S., read a note on " flying
"

snakes, and made the following remarks :—The power of " flying
"

has been recorded by natives to be possessed by three species of

snakes in Borneo, viz. Chryso2Jelea ornata, C. chrysochlora (Opis-

thoglypha), and DendropMs pictus (Aglypha), All three species

have the ventral scales with a suture or hinge-line on each side

;

by means of a muscular contraction these scales can be drawn

inwards, so that the whole ventral surface of the snake becomes

quite concave and the snake itself may be compared to a rod of

bamboo bisected longitudinally. By experiments on C. or^iata it

was seen that the snake when falling from a height descended

not in writhing coils, but with the body held stiff and rigid, and

that the line of the fall was at an angle to a straight line from the

point of departure to the ground. It is highly probable^ that

the concave ventral surface of the snake helps to buoy it up

in its fall ; it can readily be shown that a longitudinally bisected

rod of bamboo falls more slowly than an undivided rod of equal

weight.

* This Abstract is published by the Society at 3 Hanover Square, London,

•W., on the Tuesday following the date of Meeting to which it refers. It will

be issued, free of extra charge, to all Fellows who subscribe to tl e Publications,

along with the ' Proceedings' ; but it may be obtained on the day of publication

at the price of Sixpence, or, if desired, sent pusi-free for the sum of SLv

Shillings per annum, payable in advance.
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A seiies of Reports on the Zoological Results of the Third
Tanganyika Exjjedition conducted by Mr. W. A. Cunnington in

1904-05, was read.
,

The Report on the Fishes was by Mr. G. A. Boulekger, F.R.S.,

who stated that the collection consisted of 300 specimens referable

to 84 species, 28 of which were new.

Of Crustacea, reported upon by Dr. W. T. Calman, in addition

to the two species already known fi'om Lake Tanganyika, no
fewer than ten specimens of new species belonging to the

family Atyidfe, including the representatives of two new genera,

wei'e obtained. From Lakes Nyasa and Victoria N'yanza only a

single species was got, the widely-distributed Caridina nilotica

(G. wychi'i). The absence of this common species from the

gatheiings made in Tanganyika emphasised the isolated character

of the Macruran fauna of that lake. All the species found in

Tanganyika and all but one of the geneia were peculiar to the lake.

There was no ground for regarding the Macrura of Tanganyika as

having any specially " marine" affinities. The other members of

the grou])s to which they belonged, the genus Palcemon and the

family Atyidte, were characteristically and all but exclusively fresli-

watei' animals.

The collection of Mollusca, reported upon by Mr. Edgar A,
Smith, I.S.O., contained examples of 33 species, one of which was
new.

Mr. R. Kirkpatrick reported on the Freshwater S])onges

obtained from Lakes Victoria ]S"yanza, Tanganyika, and Nyasa.

The collection comprised eleven specimens representing five

species, one from Tanganyika being new to science, two othei-s

from Tanganyika (^Sjiongillci moorei Evans and S, tavganyikcn

Evans) having already been recorded from that locality. Small

specimens of a fourth species, viz. Spongilla carte7-i Bowerbank,

Avere obtained from the Victoria Nyanza, and a faiily large

specimen of a fifth, viz. Bpongilla hiseriata Weltner, was collected

in a swamp bordering Lake Nyasa.

Included in Mr. Kirkpatrick's report were descriptions of two
new species and a new variety of Freshwater Sponges, based on

material obtained from the White Nile.

The Oligochjete Worms were repoited upon by Mr. F. E.

Beddaru, F.R.S. They comprised examples of four new species.

Mr. R. T. GuNTHER exhibited and made remarks on the

Medusa^ of the genus Limnocnida ol)tained during the Expe-
dition.
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The next Meeting of the Society for Scientific Business will

be held on Tuesday, the 20th March, 1906, at half-past Eight
o'clock P.M., when the following communications will be made :—

1. Mr. G. A. K. Marshall, F.Z.S.—A Monograph of the
Coleoptera, of the Genus Sciobiics.

2. Dr. Hans Gadow, F.E.S.—A Contribution to the Study of

Evolution based upon the Mexican Species of Cnemidophorus.

3. Mr. Percy I. Lathy, F.Z.S.—On Three new Forms of

Butterfly of the Genus Heliconius.

The following Papers have been received :

—

1. Mr. C. Tate Regan, F.Z.S.—The Freshwater Fishes of the
Island of Trinidad, based on the Collection, and Notes and
Sketches, made by Mr. Lechmere Guppy, jun.

2. Prof. J. Arthur Thomson and Mr. W. D. Henderson.—The
Marine Faima of Zanzibar and British East Africa from Collections

made by Cyril Crossland in the Years 1901-2. Alcyonaria.

3. Dr. J. F. Gemmill.—Cyclopia in Osseous Fishes.

4. Dr. J. F. Gemmill.—ISTotes on Supernumerary Eyes, Local

Deficiency and Reduplication of the Notochord in Trout Embryos.

Communications intended for the Scientific Meetings of the

Zoological Society of London should be addressed to

P. CHALMERS MITCHELL, Secretary.

' 3 Hanover Square, London, W.
Vith March, 1906.
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ABSTRACT OF THE PROCEEDINGS

OF THE

ZOOLOGICAL SOCIETY OF LONDON.^^

March 20th, 1906.

Dr. Heney Woodward, F.R.S., Vice-President,

in the Chair.

The Secretary vead a i-eport on the additions that had been

made to the Society's Menagerie during the month of Februaiy
1906.

The Secretary exhibited a paper cutting representing the

print of the fore foot of a large wild Indian Elephant, which

had been taken from an impression left in the soil, by Mr. C. A.

Sherring, Deputy Commissioner at Almora, India. The circum-

ference of the print was 66 inches.

The Secretary also exhibited, on behalf of Mr. John Bowes,

F.Z.S., a tooth of the Mammoth from the sand in the estuary of

the East Swale, about three miles west of Heme Bay.

Mr. Oldpield Thomas, F.R.S., F.Z.S., exhibited a Brown Bear
from the Shan States, which appeared to represent a new foi-m

of the A . arctos group. It was diagnosed as follows :

—

XJrsus arctos shanorum, subsp. n.

Most nearly alhed to U. a. yesoensis Lyd., but smaller and with

much shorter, broader teeth.

Basal length of skull 295 mm. ; last upper premolar 17x15.
Hah. Shan States.

2^1/2^6. Male. B.M. No. 6.3.16.1. Received in exchange from

the Calcutta Museum, to whom it had been presented by the late

Mr. Rutledge.

* This Abstract is published by the Society at 3 Hanover Square, London,

W., on the Tuesday following the date of Meeting to which it refers. It will

be issued, free of extra charge, to all Fellows who subscribe to the Publications,

along with the ' Proceedings
'

; but it may be obtained on the day of publication

at the price of Sixpence, or, if desired, sent post-free for the sum of Six

SJiilluigs per annum, payable in advance.
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Mr. R. E. Holding exhibited, and made some remarks on,

specimens illustrating anomalies and variations in the teeth of

animals.

Dr. Walter Kidb, F.Z.S., exhibited, and made remarks upon,
a second series of lantern-slides of sections of the skin fi^om the

palmar and plantar surfaces of Mammals.

Dr. C G. Seligmaxx, the Society's Pathologist, read a paper
which contained, in tabulated form, the causes of deaths that

had occuiTed amongst the mammals and birds in the Menagerie
dvuung the year 1905.

A communication from Mr. Guy A. K. Marshall, F.Z.S.,

contained descriptions of the species of the Coleopterous genus
Sciohms. The genus comprised 41 species, of which 22 were
described as new by Mr. Marshall.

Dr. Hans Gadow, F.R.S., F.Z.S., read a paper entitled " A
Contribution to the Study of Evolution based upon the Mexican
Species of CiiemidojyJioi-us." The main object of the paper was to

trace the correlation of certain variations exhibited by the lizards

of this genus, and the environmental, bionomic conditions. To do
this a revision of the numerous species of the genus had been
necessary, most of the ample material for which had been collected

by the author himself. Especial attention had to be paid to an
exhaustive study of the surprisingly gi'eat variability of certain

characters, in particular the changes of the colour-pattern and
the scvitellation of the collar and of the limbs. The distiibution

of the many races, into which some of the species seemed to have
recently difi'erentiated themselves, was likewise followed up in

detail.

The next Meeting of the Society for Scientific Business will

be held on Tuesday, the 10th April, 1906, at half-past Eight
o'clock P.M., when the following communications will be made :

—

1. Mr. 0. Tate Regan, F.Z.S.—The Freshwater Fishes of the

Island of Trinidad, based on the Collection, and Notes and
Sketches, made by Mr. Lechmei'e Guppy, jun.

2. Prof. J. Arthur Thomson and Mr. W. D. Henderson.—The
Marine Fauna of Zanzibai' and Bi-itish East Africa from Collec-

tions made by Cyril Crossland in the Years 1901-2, Alcyonaria.

3. Dr. J. F. Gemmill.—Cyclopia in Osseous Fishes.

4. Dr. J. F. Gemmill.—Notes on Supernumerary Eyes, Local

Deficiency and Reduplication of the Notochord in Trout Endjryos.
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The following- Papers have been received :

—

1. Mr. Oldfield Thomas, F.R.S.—On Mammals collected in

South-west Australia for Mr. W. E. Balston.

2. Mr. F. E. Beddard, F.R.S.—Contributions to the Know-
ledge of the Vascular and Respiratory Systems in the Ophidia,
and to the Anatomy of the Genera Boa and Corcdlus.

3. Mr. J. N. Halbert.—Zoological Results of the Third
Tanganyika Expedition conducted by Mr. W. A. Cunnington,
1904-05. Report on the Hydrachnidce.

Communications intended for the Scientific Meetings of the

Zoological Society of Londoi^ should be addressed to

P. CHALMERS MITCHELL, Secretary.

3 Hanover Square, London, W.
Ilth McircK 1906.
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ABSTRACT OF THE PROCEEDINGS

OF THE

ZOOLOGICAL SOCIETY OF LONDON*

April lOth, 1906.

Herbert Druce, Esq., F.L.S., Vice-President, in the Chair.

Mr. F. E. Beddard, F.R.S., exhibited a partially dissected

specimen of the Scincoid Lizard, Trachysaurus riogosus, to show

the existence in that species of abdominal ribs.

Mr. R. I. PocoCK, F.Z.S., exhibited the skull of a Horse

showing pre-orbital pits.

Mr. C. Tate P^egan, B.A., F.Z.S., read a paper dealing with

the Freshwater Fishes of the Island of Trinidad, chiefly based on a

collection made by Mr. Lechmere Guppy, Jun., and presented by

him to the British Museum. The collection was accompanied by

natural history notes and by a series of beautifully executed

water-colour drawings. Forty species of Freshwa,ter Fishes were

now known from the island ; these were enumerated in the paper

and four of them described as new to science.

The Secretary read a communication from Prof. J. Arthur
Thomson and Mr. "W. D. Henderson, which contained an accoimt

of the collection of Alcyonarians made by Mr. Cyril Cross!and at

Zanzibar in 1901-02. Specimens of sixty-five species or varieties

were contained in the collection, of which twenty-seven were

described as new.

A paper from Dr. J. F. Gemmill treated of Cyclopia in Osseous

Fishes, as observed by him in several advanced Trout embryos.

A detailed account of the anatomy of the specimens was given and

a comparison made with Cyclopia in Mammals. The^ author's

views were also put forward regarding the mode of origin of this

condition in Fishes.

* This Abstract is published by the Society at 3 Hanover Square, London,

W., on the Tuesday following the date of Meeting to which it refers.
_
It will

be issued, free of extra charge, to all Fellows who subscribe to the Publications,

along with the ' Proceedings' ; but it may be obtained on the day of publication

at the price of Sixpence, or, if desired, sent post-free for the sum of Six

ShiUingsi per annum, payable in advance.
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A second paper ])y Dr. Gemjiill contained descriptions of cases

of supei-numerary eyes, and local deficiency and vednplicntion of

the notochord, in Trout emlnyos.

A communication from Mr. Percy I. Lathy, F.Z.S., contained
descriptions of tlu-ee new vai'ieties of Butterflies of the genus
Heliconius.

The next I\Ieeting of the Society for Scientific Business will

be held on Tuesday,"the 1st May, 1906, at half-past Eight o'clock

P.M., when the following communications will be made :

—

1. The Hon. Walter Rothschild, M.P., F.Z.S.—Additional
N^otes on Anthropoid Apes, with exhibition of specimens.

2. Mr. Oldfield Thomas, F.R.S., F.Z.S.—On Mannnals col-

lected in South-west Australia by Mi'. W. E. Balston.

3. Mr. H. J. Elwes, F.R.S., F.Z.S., and Sir George Hampson,
Bt., F.Z.S.—On the Lepidoptera collected during the recent

Exiiedition to TiV)et.

The following Papers have been received :

—

1. Mr. F. E. Beddard, F.R.S.—Contributions to the Know-
ledge of the Yascular and Respiratory Systems in the Ophidia,

and to the Anatomy of the Genera Boa and Corallas.

2. Mr. J. N. Halbert.—Zoological Results of tlie Third
Tanganyika Expedition conducted by Mr. W. A. Cunnington,
1904-05. Repoi't on the Hydrachniche.

3. Ml'. Oldfield Thomas, F.R.S.—On Mammals from Northern
Australia presented to the National Museum by Sir William
Ingram and the Hon. John Foi-rest.

4. Prof. W. B. Bexham, D.Sc, and Mr, W. J. Dunbar.—On
the Skull of a young Specimen of the Ribbon Fish [Eegcdecus).

5. Mr. Alwix K. Haagxer. F.Z.S.—A List of the Mammals of

Modderfontein. Transvaal, with Notes on tlieir Habits.

Conuniuiications intended for the Scientific Meetings of the

Z(toLOGicAL Society of Loxdox should be addressed to

P. CHALMERS MITCHELL, Secretary.

3 Haxover Sqtare. Loxdox, W .

\lih AprlL 1906.
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,, June .... 18

The Chair ivill be talcen at half-])ast Eiyht o'doclc in the Evening
precisely.
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ZOOLOGICAL SOCIETY OF LOI^IDON.
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The following is a complete list of the publications of the
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„ XVII., „ 5
>}

(Dec. 1905) . . 15 .. .10

PROCEEDINGS OP THE COMMITTEE OF SCIENCE AND
CORRESPONDENCE OF THE ZOOLOGICAL SOCIETY OF
LONDON. 8 vo. 2 vols. (Letterpress only).

|^;f^^'°
Price to the

Part I.

„ 11.

1830-31.

1832.

1 vol. 8vo 4s. Or/.

As. 6d.

Public.

Os.f

6s.

PROCEEDINGS OF THE ZOOLOGICAL SOCIETY OF LONDON.
8vo. 15 vols. (Letterpress only) and Index. (First Series.)

Part 1833. 1vol. 8vo.

1834.

I

II

III. 1835.

IV. 1836.

1837.

1838.

18.39.

1840.

V,

VI
VII
VIII

Price to
Fellows.

is. 6d.

4s. Gd.

4s. Gd.

4s. M.
4s. 6d.

4s. Gd.

4s. 6d.

4 s. Gd.

Price to the
Public.

. . Os.f

.. Gs.

.. Gs.

.. Gs.

.. Gs.

.. 65.

.. Os.t

.. Gs.f

Part IX. 1841 . 1 vol. 8

„ X. 1842.

„ XI. 1843.

„ XII. 1844.

„ XIII. 1845.

„ XIV. 1840.

„ XV. 1847.

ludex 1830-1847.

Price to

Fellows.

VO. 4.S. Gd.

4s. Gd.

4s. Gd.

4s. Gd.

4s. Gd.

4s. Gd.

4s. Gd.

4s. Gd.

Price to the
Public.

Gs.f

6s.

Os.f

Os.

Gs.

6s. t
6.s.t

6s.

Bvo. 13 vols, and Index.

Letterpress only.
Price to Price to the

Pait XVI. 1848.

„ XVII. 18^9.

„ XVIII. 1850.

XIX. 18-51.

;,
XX. 1852.

„ XXI. 1853.

„ XXII. 1854.

,-, XXIII. 185.5.

„ XXIV. 185().

XXV. 1857.

„ XXVI. 1858.

„ XXVII. 1859.

„ XXVIII. 1800.

Index 1848-1800.

Fellows.

I vol. 8vo. 4s. Gd.

4s. Gd.

„ 4s Gd.

„ 4s. Gd.

„ 4s. Gd.

„ 4s. Gd.

„ 4s. Gd.

,,
4s. Gd.

„ 4s. Gd.

„ 4s. Gd.

„ 4.S. Gd.

„ 4s. Gd.

„ 4^. Gd.

4s. Gd.

Pul lie.

Cs.

Gs.

Os.

Os.

6s.

Os.

Gs.

Gs.

Gs.

Gs.

V<s.

Gs.

Gs.

Gs.

(Second Series.)

With Plates
Price to

Fellows.

. . £1

.. 10

.. 18
15
15

18

19

1 11

1 11

6t
6t

coloured.
Price to the

Public.

£1 7

1 7

I 18 Of
1 1 Of
1 1 Of
1 4 Of
1 6 Of
1 18 Ot
1

1 7

2 2
2 2
2 2

6t
6t
Ot
Ot
Ot

* In consequence of a re-

new able to offer for sale, at

separate papers at about one

t Out of print,

arrangement of the stock of the ' Transactions,'

the reduced price of i.'oO, sets from Vol. v.-xvi.

•fourth tlieir published price.

the Society is

inclusive, and



PROCEEDINGS OP THE SCIENTIFIC MEETINGS OF THE
ZOOLOGICAL SOCIETY OF LONDON. 8vo. 40 vols, and 4 Indices.

Letterpress only. With Plates imcoloured.

Price to Price to the Price to
Fellows. Public. Fellows.

With Plates coloured.

Price to

Fellows.

1861
1862
186.3

1864
1865
1866
1867
1868
1869
1870

4s.

4s.

4s.

4s.

4s.

4s.

Gd.

C,d.

Q,l.

Gd.

Gd.

Gd.

6s. .

6s. .

6s. .

Gs.^.

6s. .

6s.*.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

Index, 1861-1870 4s. 6d.

1871
1872
1873
1874
1875
1876
1877
1878
1879
1880

9s.

95.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

Index, 1871-1880 4s, 6^.

1881
1882
1883
1884
1885

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

9s.

6^.

1887
1888
1889
1890
Index, 1881-1890 4s

1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
Index, 1891-1900 4s. 6d.

Price to the
Public.

, . 12s 3.3s. 9d.

, . 12s 33s. 9^.

. . 12s 33s. 9^.

. . 12s.t 33s. 9d.

, . 12s 33s. 9^.

, . 12s.t 33s. 9d.

. . 12s.* 3.3s. 9d.

. . 12s 33s. 9d.

. . 12s 33s. 9d.

. . 12s 33s. 9^.

, . 6s.

. . 12s.* 33s. 9d.

, . 12s.* 33s. 9d.

. . 12s 33s. 9d.

12s.t.

12s. .

12s. .

12s. .

125. .

12s. .

12s. .

6s.

12s. .

12s. .

12s. .

12s. .

12s. .

12s. .

12s. .

12s. .

12s. .

12s. .

6s.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

365.

36s.

36s.

36s.

36s.

365.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

36s.

365.

36s.

6s.

Price to the
Ti'ublic.

45s.t

4.5s.t

45s.

45s.t

4.5s.

45s.

45s.

45s.

45s.

45s.

4os.

465. t
455.

48s.t
48s.

48s.

48s.

48s.

48s.

48s.

48s.

48s.

48s.

48s.

485.

485.

48s.

485.

4Ss.

48s.

4Ss.

48s.

485.

48s.

485.

48s.

485.

48s.

485.

48s.

* No perfect copies in stock. t Out of print.



PROCEEDINGS of the GENERAL MEETINGS for SCIENTIFIC

BUSINESS OF THE ZOOLOGICAL SOCIETY OF LONDON.
8vo. 11 vols.

Price to Price to the
Fellows. Public.

1901, vol. 1 18s 24s.

„ II 18s 24s.

1902, „ 1 18s 24s.

„ II 18s 24s.

1903, „ 1 18s 24s.

„ * „ II 18s 24s.

1904, „ 1 18s 24s.

„ „ II 18s 24s.

1905, „ 1 18s 24s.

„ II 18s 24s.

1906, pp. 1-402 18s 24s.

LISTS OF THE ANIMALS IN THE SOCIETY'S GARDENS.

List of the Vertebrated Animals now or lately Living in the Gardens

of the Zoological Society of Loudon. (Eighth Edition.) 8vo.

1883. Cloth, 4s. 6d.

List of the Yertebrated Animals now or lately Living in the Gardens

of the Zoological Society of London. (Ninth Edition.) 8vo.

1896. Cloth, 6s. ; Paper, 5s.

Catalogue of the Library of the Zoological Society of London.

(Eifth Edition.) 8vo. 1902. Cloth, 6*. ; Paper, 5s.

These publications may he obtained at the Society's Office

{3 Hanover Square, W.), at Ilessrs. Longmans' (Paternoster Bow,

E.C.), or through any bookseller.



THE ZOOLOGICAL RECORD.

'1"'HE object of the Zoological Recoed is to give, by means of an

annual Volume, complete lists of the Works and Publications

relating to Zoology in all its branches that have appeared during

the j'ear preceding the issue of the Volume, together with full

information as to the points thej^ deal with, arranged in such a

manner as to serve as an Index to the literature of Zoology in all

parts of the globe, and thus to form a repertory that will retain its

value for the Student in future years.

The ' Zoological Eecord ' is published by the Society at the price

of 40s. per volume. But all Members of the Zoological Society of

London have the privilege of receiving it, including the cost of

delivery, at a subscription price of 30^. per annum. This Sub-

scription is due on the 1st of July in every year, and the privilege

of Subscription is forfeited unless the amount be paid before the

1st of December following.

The Zoological Society, having purchased the entire stock of

the ' Zoological Record,' is able to supply complete sets. The

thirty-seven Volumes to the end of the nineteenth century, and the

Index-Volume (1880-1900) in addition, will be supplied for ,£16

net (or without the Index-Volume, for £14: 10s. net). Volumes of

any single year (exclusive of the last five volumes and Vols. 4 and 6)

can likewise be supplied at 10s. per volume net.

The price of the Index Zoologicus (Index-Volume 1880-1900)

is 20s., to Fellows 18^.

Members of the Society wishing to subscribe to the ' Record '

are requested to apply at this office for a Perm, to be returned

when fiUed up and signed by the subscriber. In order to facilitate

the payment of the subscription, a Banker's Order Perm is also

supplied to those who prefer that mode of payment. This order,

when filled up and signed, should be sent to the Society's office for

registration ; it will then be sent to the Agents named therein.

Learned Societies and Institutions and members of the former

Zoological Record Association are permitted to subscribe to the

' Record ' on the same conditions as are accorded to Members of

the Zoological Society.

The divisions of the 'Zoological Record,' commencing with

Vol. 39, may be obtained separately as shown on the next page.



SEPAKATE DIVISIONS OF THE ZOOLOGICAL RECORD.

At present each Volume of the Zoological Record consists of

20 separately paged Divisions. These may be obtained separately,

m paper covers, stitched and lettered.

The following are the Divisions and their net prices, viz. :

—

s. d.

List of abbreviations of journals, etc 2

Special Records, viz. :

—

I. General Subjects 2 6

II. Mammalia 2 6

III. Aves 6

IV. Reptilia and Batrachia 2 6

V. Pisces 2 6

VI. Tunicata 10
VII. Mollusca 4

VIII. Brachiopoda 10
IX. Bryozoa 10
X. Crustacea 2 6

XI. Arachnida 2

XII. Myriopoda 16
XIII. Insecta 12

XIV. Echinoderma 3 6

XV. Vermes 3

XVI. Coelenterata 16
XVII. Spongige 2

XVIII. Protozoa 2

Index of new names of genera and subgenera . . 2

On receipt of the price any Division will be forwarded as soon

as ready.

These separate Divisions can be obtained from the Zoological

Society, 3 Hanover Square, London, and also from Messrs. Fried-

lander & Sohn, 11 Carlstrasse, Berlin. Cheques and Post-Office

Orders should be made payable to " The Zoological Society," and

crossed " Drummond's."

P. CHALMERS MITCHELL, M.A., D.Sc, F.R.S.,

Secretary,
August, 1906.

Zoological Society of London,

3 Hanover Square, W.



LIST OF VOLUMES of the 'ZOOLOGICAL EECOED.'

The Eecord of Zoological Literature, 1864-1866, Vols, i.-ni.,

and 1868, Vol. v. Edited by Albert C. L. G. Gunthee, M.A.,

M.D., Ph.D., E.Z.S., &c. Price 10*. each Volume. Net. (1867,

Vol. IV., supplied with sets only.)

The Record of Zoological Literature, 1869, Vol. vi. Edited by

Albert C. L. G. Gunther, M.A., M.D., Ph.D., F.R.S., F.Z.S., &c.

London, 1870. Price 30s.

The Zoological Record for 1870-1872, Vols, vii.-ix. Edited

by Alfred Newton, M.A., F.R.S., F.L.S., V.P.Z.S., &c. Price 10.s.

each Volume. Net.

The Zoological Record for 1873-1883, Vols, x.-xx. Edited by

Edward Caldwell Rye, F.Z.S., M.E.S. Price 10s. each Volume. Net.

The Zoological Record for 1884, 1885, Vols, xxi., xxii. Edited

by F. Jeffrey Bell, M.A. Price 10s. each Volume. Net.

The Zoological Record for 1886-1890, Vols, xxiii.-xxvii.

Edited by Frank E. Beddard, M.A., F.Z.S. Price 10s. each

Volume. Net.

The Zoological Record for 1891-1899, Vols, xxviii.-xxivi.

Edited by D. Sharp, M.A., F.R.S., F.Z.S., &c. Price 10s. each

Volume. Net.

The Zoological Record, Volume the Thirty-seventh ; being-

Records of Zoological Literature relating chiefly to the year 1900.

By J. A. Thomson, R. Lydekker, R. Bowdler Sharpe, G. A. Boulenger,

W. A. Herdman, E. R. Sykes, E. A. Smith, G. C. Crick, A. W.
Brown, D. Sharp, F. A. Bather, A. Willey, and E. A. Minchin.

Edited (for the Zoological Society of London) by David Sharp,

M.A., F.R.S., F.Z.S., &c. London, 1901. Price 30s.

The Zoological Record, Volume the Thirty-eighth ; being

Records of Zoological Literature relating chiefly to the year 1901

,

By J. A. Thomson, R. Lydekker, R. Bowdler Sharpe, G. A. Boulenger,

Alice L. Embleton, E. R. Sykes, E. A. Smith, S. Pace, Albert

Brown, D. Sharp, F. A. Bather, and E. A. Minchin. Edited (for

the Zoological Society of London) by David Sharp, M.A., F.R.S.,

F.Z.S., &c. London, 1902. Price 30s.



The Zoological Eecord, Volume the Thirty-ninth ; being Records

of Zoological Literature relating chiefly to the year 1902. By

D. Sharp, R. Lydekker, R. Bowdler Sharpe, G. A. Boulenger, W. T.

Caiman, E. R. Sykes, E. A. Smith, Alice L. Embleton, F. A. Bather,

E. A. Minchin, and H. M. Woodcock. Edited (for the Zoological

Society of London) by David Sharp, M.A., F.R.S., F.Z.S., &c.

London, 1903. Price 30*.

The Zoological Record, Volume the Fortieth ; being Records of

Zoological Literature relating chiefly to the year 1903. By D.

Sharp, R. Lydekker, R. Bowdler Sharpe, G. A. Boulenger, W. T.

Caiman, E. R. Sykes, E. A. Smith, Alice L. Embleton, F. A. Bather,

E. A. Minchin, and H. M. Woodcock. Edited (for the Zoological

Society of London) by David Shakp, M.A., F.R.S., F.Z.S., &c.

London, 1904. Price 30s.

The Zoological Record, Volume the Forty-first ; being Records

of Zoological Literature relating chiefly to the year 1904. By D,

Sharp, R. Lydekker, R. Bowdler Sharpe, G. A. Boulenger, W. T.

Calmau, E. R. Sykes, E. A. Smith, Alice L. Embleton, F. Silvestri,

E. Simon, F. A. Bather, W. Woodland, and H. M. Woodcock.

Edited (for the Zoological Society of London) by David Shakp,

M.A., F.R.S., F.Z.S., &c. London, 1905. Price 40s.

Index Zoologicns. An alphabetical list of names of genera

and subgenera proposed for use in Zoology, as recorded in the

Zoological Record, 1880-1900 ; together with other names not

included in the ' Nomenclator Zoologicns ' of S. H. Scudder. Com-

piled (for the Zoological Society of London) by Charles Owen

Waterhouse and edited by David Sharp, Editor of the Zoological

Record. London, 1902. Price to Fellows, 18s. ;
price to the

public, 20s.

'These publications may he obtained at the Society's Office

{3 Hayiover Scjuare, W.).



THE ZOOLOGICAL SOCIETY OF

This Society was founded in 1826 by Sir Stamford Raffles,

Mr, J. Sabine, Mr. N. A. Vigors, and other eminent Naturalists,

for the advancement of Zoology and Animal Physiology, and for the

introduction of new and curious subjects of the Animal Kingdom,

and was incorporated by Royal Charter in 1829.

COUNCIL.

HIS GRACE THE DUKE OF BEDFORD, K.G-., Fresident.

Sir Alexander Baird, Bt.

John Rose BRiDFORo, Esq.,

M.D., D.Sc, F.R.S., Vice-

President.

Major The Hon. William E.

Cavendish.

E. Dawtrbt Drewitt, Esa.,

M.A., M.D.

Charles Drummond, Esa.,

Treasurer.

Sir Edward Durand, Bx., C.B.

Frederick Gillett, Esq., Vice-

President.

"W. R. Ogilvie-Grant, Esq.

Major The Marquis of

Hamilton, M.P.

Joseph Jackson Lister, Esq.,

M.A., E.R.S.

Sir Edmund Giles Loder, Bt.,

Vice-President.

E. G. B. Meade-Waldo, Esq.

P. Chalmers Mitchell, Esq.,

M.A., D.Sc, F.R.S., Secretary.

E. LoRT Phillips, Esq.

Howard Saunders, Esq., Vice-

President.

David Seth-Smith, Esq.

Oldfield Thomas, Esq., E.R.S.

Charles S. Tomes, Esq., M.A.,

E.R.S., Vice-President.

Augustus F. Wiener, Esq.

Henry Woodward, Esq., LL.D.

E.R.S. , Vice-President.



Tlie Society consists of Fellows, and Honorary, Foreign, and

Corresponding Members, elected according to the By-Laws.

The Gardens in the Regent's Park are open from N^ine o'clock a.m.

till Sunset. The Offices and Library (3 Hanover Square, W.),

where all communications should be addressed, are open from Ten

till Five, except on Saturdays, when they closo at Two o'clock p.m.

The Librar}' is closed for cleaning purposes during the month of

September in each year.

The Meetings of the Society for General Business are held at the

Office on the Thursday following the third Wednesday in every

month of the year, except in September and October, at Four p.m.

The Meetings for Scientific Business are held at the Office twice

a month, except in July, August, September, and October, at half-

past Eight o'clock p.m.

The Anniversary Meeting is held on the 29th April, or the

nearest convenient day, at Four p.m.

The dates of the General Meetings are now posted with the

annual supply of tickets to all Fellows of the Society on or before

January 1st in each j'ear.

TEEMS FOU THE ADMISSION OF FELLOWS.

Fellows pay an Admission Fee of £5, and an annual Contri-

bution of .£3, due on the 1st of Janiiary, and payable in advance,

or a Composition of £30 in lieu thereof; the whole payment,

including the Admission Fee, being £35.

No person can become a Fellow until the Admission Fee and

First Annual Subscription liave been paid, or the annual payments

have been compounded for.

Felloavs elected after the 31st of August are not liable for the

Subscription for the year in which they are elected.

PPJA^ILEGES OF FELLOWS.

Fellows have Personal Admission to the Gardens with Two
Companions daily, upon signing their names in the book at the

entrance gate.

The Wife or Huspani) of a Fellow can exercise these privileges

in the absence of the Fellow.



The annual supply of Tickets will be sent to each Fellow on the

1st of January in eve ry year, upon filling up and returning the form

of Standing Order supplied to Pellows.

Every Fellow is entitled to receive annually 60 undated Green

Cards, and, when no specific instructions are received, the supply

will be sent in this form. If preferred, however, 20 Green Cards

may be exchanged for a book containing 2 Orders for each

Saturday * throughout the year. A similar book of Sunday Orders

may also be obtained in lieu of 20 Green Cards. A Green Card

may also be exchanged for 2 Buff Cards for the use of Children

under 12 years of age.

It is particularly requested that Fellows ivill sign every Ticket

before it goes out of their possession. Unsigned Tickets are not

available.

Green and Buff Tickets may be used on any day and in any year,

but in no case can two Children be admitted with ono Adult

Ticket, or an Adult admitted with two Children's Tickets.

Fellows are not allowed to pass in friends on their written

Order or on presentation of their Visiting Cards.

Fellows are exempt from payment of the fee for Painting,

Sketching, and Photographing in the Society's Gardens.

Felloavs have the privilege of receiving the Society's ordinary

Publications issued during the year upon payment of the additional

Subscription of One Guinea. This Subscription is due upon the

1st of January, and must be paid before the day of the Anniversary

Meeting, after which the privilege lapses. Fellows are likewise

entitled to purchase these Publications at 25 per cent, less than

the price charged to the public. A further reduction of 25 per

cent, is also made upon all purchases of Publications issued prior

to 1881, if above the value of Five Pounds.

Fellows also have the privilege of subscribing to the Annual

Volume of ' The Zoological Becord,' which gives a list of the Works

and Publications relating to Zoology in each year, for the sum of

One Pound Ten Shillings. Separate divisions of the volume can

also be supplied. Full particulars of these publications can be had

on application to the Secretary.

* The Saturday Orders are not available if the Felluw introduces friends

personally on that day.



Fellows may obtain a Transferable Tyory Ticket admitting

Two Persons, available throughout the whole period of Fellowship,

oil payment of Ten Pounds in one sum. A second similar Ticket

may be obtained on payment of a further sum of Teii Pounds upon

the recommendation of the Council.

Any Fellow who intends to be absent from the United Kingdom

during the space of one year or more, may, upon giving to the

Secretary notice in writing, have his or her name placed upon the

" dormant list," and will be thereupon exempt from the payment of

the annual contribution during such absence.

Any Fellow, having paid all fees due to the Society, is at liberty

to withdraw his or ber name upon giving notice in ivriting to the

Secretary.

Ladies or Gentlemen wishing to become Fellows of the Society

are requested to communicate with the undersigned.

P. CIIALMEllS MITCHELL, M.A., D.Sc,

Secvetary.
3 Hanover Square, London, W.,

June, 1906.

MEETINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON
FOR

SCIEJ^TIFIC BUSINESS.
(AT 3 HANOVER SQUARE, W.)

1906.

Tuesday, January 16

„ February 6 and 20

„ March . . G „ 20

Tuesday, April . . 10
May 1,15 and 29

,, June .... 19

The CJiair wiU he tal-en at lialf-imst Eiylit o\-hcl- in the Evening

lirecisely.



LIST OF THE PUBLICATIONS

OF THE

ZOOLOGICAL SOCIETY OF LONDON.

The scientific publications of the Zoological Society of London
are of two kinds—"Proceedings/^ published in an octavo

form^ and " Transactions/' in quarto.

According to the present arrangements^ the " Proceedings''

contain not only notices of all business transacted at the scien-

tific meetings, but also all the papers read at such meetings

and recommended to be published in the ''Proceedings'^ by
the Committee of Publication. A large number of coloured

plates and engravings are issued in the volumes of the
" Proceedings/^ to illustrate the new or otherwise remark-

able species of animals described in them. Amongst such

illustrations, figures of the new or rare species acquired in a

living state for the Society's Gardens are often given.

The " Proceedings " for each year are issued in four parts,

on the first of the months of June, August, October, and

April, the part published in April completing the volume
for the last half of the preceding year. From January 1901
they have been issued as two half-yearly volumes.

The " Transactions'' contain such of the more important

communications made to the scientific meetings of the Society

as, on account of the nature of the plates required to illustrate

them, are better adapted for publication in the quarto form.

They are issued at irregular intervals.

Fellows and Corresponding Members, upon payment of

a Subscription of One Guinea before the day of the Anni-

versary Meeting in each year, are entitled to receive the

Society's Publications for the year. They are likewise

entitled to purchase the Publications of the Society at 25 per

cent, less than the price charged for them to the Public. A
further reduction of 25 per cent, is made upon purchases of

Publications issued prior to 1881, if they exceed the value of

five pounds.

Fellows also have the privilege of subscribing to the

Annual Volume of the Zoological Record for a sum of 30^.

(which includes cost of delivery), payable on the 1st July

in each year ; but this privilege is forfeited unless the

subscription be paid before the 1st of December following.

The following is a complete list of the publications of the

Society already issued.

[June, 1906.]



TRANSACTIONS* OF THE ZOOLOGICAL SOCIETY OF LONDON.
4to. 16 vols, and Index. Price

Fellow
to

s.

Price to the
Public.

Vol. I., containing 59 Plates. .. (1833-35) .. . £3 13 6 ... £4 18 Ot

5> ^'•} » 71 „ . .. (1835-41) .. . 4 ... 5 6 6t

„ III-, „ 63 „ . .. (1842-49) ... . 3 8 3 ... 4 11 Ot
IV 77 „ . .. (1851-62) .. . 6 2 ... 8 2 6t
V 67 „ . .. (1862-66) .. . 5 4 3 ... 6 19
VT . . . (1866-69) . . . 11 5 ... 15

„ VII., „ 73 „ .. (18(59-72) ... . 10 4 ... 13 12

„ VIII., „ 82 „ . .. (1872-74) .. . 9 8 3 ... 12 11
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