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9. BUFO VULGARIS.
; (Plate“XI.),

Ran., p. 85, pls. xx und xxi (1758).
( innmws, Syst. Nat., i, p. 304 (1766).
‘g}ana b}, Linnzus, 1. ¢
Sufo plighris, Laurenti, Syn. Rept., pp. 28 and 125 (1768);
Paydin, Hist. Rain, Gren. Cran., p. 72, pl. xxiv (1803), and
& Rept., viii, p. 139 (1803) ; Eichwald, Zool, Spec. Ross.
. iii, p. 167 (1831); Duvernoy, Rigne Anim., Rept., pl.
Rxsviil, fig. 3 (1836); Bonaparte, Ieon. Faun. Ital., Rett.
‘Aunf. (1839); Bell, Brit. Rept., p. 105, fig. (1839); Duméril
& Bibron, XEvp. Gén., viii, p. §70 (1841); Nilsson, Skand.
Faun., Amf., p. 99 (1842); Guichenot, Explor. Se. Alg., Rept.,
p. 27 (1850) ; Giinther, Cat. Batr. Sal, p. 569 (1858) ;
Stranch, Erp. Alg., p. 79 (1862); Giinther, Rept. Brit. Ind.,
p- 419 (1864); Collin, Naturh. Lidsskr. (3), vi, 1869, p. 325 ;
1 Sablertz, Vid. Meddel,, 1871. p. 131 ; Fatio, Vert. Suisse, iii,
' b, 587 (1872); De Betta. Haun. Itul., Rett. Anf, E 72
] (1874); Schreiber, Herp. Bur., p. 134 (1875); Lataste, Herp.
i ')1. Gir., p- 283, pL xi (1876); Leydig, An. Batr., p. 12 (1877);
e Lessona, Atti Acc. Linc., Mem. Cl. Se. fis., 1, 1878, p. 1080,
| pl.iv; Boulenger. Proe. Zool. Sac., 1830, p. 569, and Cat.
| Batr, Ecaud., p. 303 (1882); Camerano, Meth. Acc. Torin.
! @), xxxv, 1883, p. 285; Héron-Royer, Bull. Soc. Bt. Se.
Angers (2). xvi, 1887. p 96; Bedviaga, Bull. Soe. Nat.
Mose., 1889, p. 353. and Awph. Rept. Portug., p. 11 (1889);
Hévon-Royer & Van Bambeke, Avch. Biol., ix, 1889,
. 2a1: Bounlenger, Ann. & Mag. N. H. (6), v, 1890, p. 141,
g.‘mns. Zool. Soc., xiii, 1891, p. 159, and Proc. Zool. Soc.,
1891, p. 612, pl. sIvi, fig. 45 Mchely, Beitr. Mon. Kronstadt,
Herp., P- 65 (1592); Mini-Palumbo, Nat. Sicil., xii, 1893,
y, 252 W. Kvans, Proc. Phys. Soe. Edinb,, ii, 1894, p. 512;
Martin & Rollinat, Vert. Dép. Indre, p. 838 (1894);
Werner, Rept. Amph. Oestexjr.-ng.. p. 96 (1897); Diurigen,
Deuatschl, Amph., p. 467, pl. i, fig. 1 (1897).
Bufo cinereus, Qohneider, Hist. Amph., i, p. 185 (1799); Daudin,
° Hist. Rain. Gren. Crap., p- 73, 3}1. xxv, and Rept., viii,
141; Brandt & Ratzeburg, Med. Zool, p. 193, pl. xxiii,
g 1 (1829)3 Gravenhorst, Delic. Mus. Vratigl, p. 62
(1820) ; Koch, Ber. Senck. Ges., 1872, p. 174.
Bufo rubeta, Sehneider, 1. ¢., p. 227; Boscd, Bull. Soc. Zool.
France, 1880, p. 255. )
Bufo roeselii, Dandin, Hist. Rain. Gren. Crap., p. 77, pl. xxvii,
° and Rept.. viii, p. 150. pl. xevi, 0
Bufo pendricosus, Dandin, Hist. Rain., p. 83, pl_..xxx, and Rept.,
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anopapinnsuq, Daudin, Hist. Rept., p. 199,
Rana scorodosma, Hermann, Observ. Zool:, p. 243 (1804).
Bufo pratextatus, Boie, Isis, 1826, p. 215.
. Bufo pabmarin. Cuvier, Rigne Anim,, 2nd ed., i1, p. 111 (1829)
o von & Bory de St. Vincent, Expéd. Se. Morée, iil, p. 79,
pl. xv, fig. 1 (1832).
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Bujo colchicus, Eichwald, 1. e.

Bujo minutus, Schinz, Nat. Rept., p. 235, pl. xevi, fig. 4 (1833).

Bufo i'{ pinus, Schinz, 1. c., p. 236, fig. 5, and Faun. Helv., p. 145
(1837).

Bufo vulgaris japonicus, Schlegel, Faund Japon., Rept., p. 106,
pl. i1 (1836) ; Lafuste, Bull. Soc. Zool. France, 1880, p. 66.

Bufo qz'ncm[-ium,chsson. Act. Soc. Linn. Bord., xii, 1841, p. 61,

. 1y, fig. 1. ¢

Bufopgargar%zans, Cantor, Ann. & Mag. N. H., ix, 1842, p. 483,

Bufo commutatus, Steenstrup, Ber. 24, Vers. Deatsch. Naturf.
Kiel, 1847, p. 134

Bufo griseus, Hallowell, Proe. Ac. Philad., 1860, p. 506.

Bufo communis. Bruch, Wirzb. Natarw. Zeitschr., iii, 1862,
p. 185.

Bufo japonicus, Camerano, Atti Ace. Torin., xiv, 1879, p. 884,

Bufo rubeta, var. vopustior (Lataste), Bosed, Bull. goc. Zool,
France, 1880, p. 256.

Bufo spelzmis. Riviere, C. R. Assoc. Frang., xv, 1887, p. 453.

Fic. 79.

Upper view of head ( ¢, Paris). »

h Head"once and one-fifth to once and two-thirds as
. broad as long; snout as lgng as or a little shortes
than the diameter of the orbit, short and blunt, tvith
obtuse canthus and very oblique grooved lores;
nostrils equally distant from the eyes and the tip of
the snout, or somewhat nearer the, former ; eyes
nearer the tip of the snout than the angles of the

jaws;

interorbital.space flat, in old specimens slight]y

concave, its width at least equal to that of the upper
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eyelid, and greater than the distance between the

nostrils ; tympanum hardly balf the diameter of the
eye, usually indistinet except antericss o \ times
quite hidden under the tubezs oo\(N - \ and
more distinet in specimen \1ia) ;
cleft of the mouth extending \ the
posterior border of the eyes.
Fingers rather short, blun — aved 3

third longest, second and fou —and scarcely
shorter than the first; subarticalar tubercles mostly
in pairs; two large palmar tubercles, one larger and
rounded in the middle, and the other smaller and
oval at the base of the inner digit.

Hind limb moderately elongate; the tarso-meta-
tarsal articulation reaches the fympanum or the eye in
the male, the shoulder or the tympanum in the female ;
tibia considerably longer than the head, as long as
the thigh, the heels meeting or nearly meeting when
the limbs are folded at right angles to the rhachis.
Toes moderately elongate, depressed, nearly entirely
or at least two-thirds webbed in the breeding male,
one-half to two-thirds webbed in the female; the free
porder of the web often scalloped or crenulate; sub-
articular tubercles small and in pairs, at least under
the fourth toe; two large metatarsal tubercles, the
inner very prominent and oval, the outer flatter and
rounded. ~ No tarsal fold.

Upper surfaces covered with anastomosing wrinkles,

.

ana irregular, more or less prominent, often spinous
warts, the pores of which may be very indistinct to the
naked eye. Japanese specimens are remarkable for
¢he greater prominence of the warts, which are very
spinous ; the (Chinese have also the warts very pro-
minent, but often more elongate, as if two had
merged into one. A large, prominent, elliptical or
oval parotoid gland on each side behind the eyes, with
the inner border diverging behind; the length of
this gland contained once and one-sixth to once and
o half in the length of the head.  Lower surfaces
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granular, the granules being larger and more distant
from one another on the lower belly and under the
thighs; these granules may be tipped with horny
spines, which are often black, especially in old
females.

Brown, olive, greyish, or red above, uniform, or
with dark brown or blackish spots or marblings ; some
females handsomely marbled with dark brown, with
yellow spots bet=veen the marblings, others pale olive
with rusty spots; females and young often with the
parotoids and the larger warts brick-red; parotoids
(with rare exceptions) margined on the outer side
with dark brown or black, which may extend as a band
along the upper side of the flanks, this being more
usually and markedly the case in Chinese and Japanese
specimens. In these Oriental specimens a fine yellow
vertebral line is often present. Lower surfaces dirty
white, greyish, or brownish, often flesh-colour under
the thighs, uniform, or more or less spotted with brown
or blackish ; these spots are very large, and often form
handsome marblings in Asiatic specimens. Iris red
or copper-colour, more or less vermiculated with black,
rarely (in males) golden, scarcely tinged with red.

Male distinguished from the female

Fre.80. by much stronger, more muscular fore
limbs, fuller webs between the toes, a
shorter body, usually a smoother skin,
and, during the breeding season, by the
presence of black, horny spinules form-
ing bands on the inner upper side of
the three inner fingers and the inner
carpal tubercle. These excrescences
sqmetimes persist long after the pairing
Lowerview of lefy 18 Over; Bosed, in Spain, at Valencia,
hand of male.  noticed males bearing them in August
and December, and I have found them

well developed in English specimens captured on land
in August and September. Vocal sacs are _absept.
The male is smaller than the female, the disproportion

~
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being greatest in specimens from Northern and
Central Europe.

E. Olivier has recorded the very extraordinary case
of an adult specimen in which the notochordal larval tail
had not only been retained, but had continued to grow
in proportion with the animal. The specimen, which
measures 63 mm. from snout to vents with a tail-
length of 54 mm., is figured in the Revue Scientifique
du Bourbonnais, vi, 1893, pl. ii. .It was obtained
near Jaligny, in the Department Allier.

MeasureMENTS (in millimetres).

3 2
1l 2.5 8. 4. 5. LI L -
From snout to vent 57 .76... 92 .94 102 ...132..,130...112
Length of head 00 IR b LD ) iAol L N v SRR L il o) il
Wideh of head . .20 ...24,.0 32 .34 ...35 .. 50... 50... 88
Diameter of eye DR (O T L N b s S
Interorbital width St Y s Sy ey R B IS A R S
From eye to nostril S5 i VG G O DD 1 S O
.. endofsnout 7 ... S..10 .11 .. 11 .. 15, 15.. 12
Length of parotoid b R B 2 SRy T ST |-l e T )
Width of purotoid . 5 ... 7. 11 ... 9 .. 10", 13...12... 9
Fore limb 3 AL EBLn . 950 B Bh: RS SO
Hind limb ; .78 L97..111....98 ..122 ..[160...150...120
Tibia . : o21....27.., 88 ..380. ....86.... 4754087
Foot . 3 .80 ..86... 38 ..36 ... 43 ... 5b.. 54z 44
1. Chiddingfold, Smrrey : Boulenger. | 5. Jersey: Hornell.
2, Denmark: Littken. 6. Paris: Bounlenger.
3. Algiers: Anderson. 7. Gerez, Portugal: Vieira,
4. TIsle of Arran: Leach. 8. Sicily.

Fatio records a female specimen from Siecily
measuring 1563 mm. from snout to vent. The
largest male from the same island, examined by
Camerano, measures 95 mm. According to Mina-
Palumbo, the species grows to 180 mm.

Grocraraican Variarions.—The differences between
European and Japanese specimens arve considerable,
and have induced some authors to regard the two
as distinet species. These differences, which reside
chiefly in the greater size and perfect distinctness of
the tympanum, the black lateral stripe, and the deep
black spots or marblings of the lower parts in the
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latter, are completely bridged over when the Chinese
and Manchurian specimens are taken into considera-
tion. Specimens from Ichang, on the Yangtse Kiang,
and Ningpo come neatrest ‘the Japanese, from which
they do not differ in coloration ; but the tympanum,
although as distinet, is not so large. Others from
Shanghai, Chefoo, Peking, and Corea are intermediate
between the latter and Yhe European; the tympanum is
always very distinet (as is also sometimes the case in
European specimens), but varies considerably in size ;
the dark lateral stripe is often ill-defined or absent,
and the belly may be either Jargely spotted with
black, or almost immaculate. Specimens from
Chabarowka, Manchuria, the northernmost Oriental
locality, are still nearer the European ; the tympanum
is rather small, but perfectly distinct; the belly is
immaculate, and the coloration might be said to be
identical but for the presence of traces of a light
vertebral line, as is often found in specimens ﬁ%m
Japan, Corea, and Northern China.

Measurements of specimens from Bastern Asia are
appended for comparison with those of Europeans, as
given in the preceding table.

MEASUREMENTS OF ASIATIC SPECIMENS (in millimetres).

2" ?
——— =~ e —
s TS oy W e
Frow snout to vent ;65 .88 ..-87..:120,..120...102..,132
Length of head . D [ RN ) BRI~ O 1 R s o
‘Vidlh of head 2‘:’- S22 ) Hehi ... 47... 5. 41... 56
Diameter of sye T Beree. Doer 2o VRIS
]merurbi‘“h‘"id‘h. 65... 7 ... 8.5 9005105 1958
From eye to nogtrll Ll anedd.. =B, B HaROEY
3 end of snout 84510 Al 14,5140 2100 1S
Diameter of tympanum 3 .. - O SR I B
Length of parotoid T 1 e 15...28.., 20 2405 26
Width of parotoid 7 e 6 9.5 10, 100, A0 NRE
Fore limb p . . 4.(' 29 67, B2... 66... 66.., 53
Find limb : : .85 ..115 ...123...150...125.,,180...157
Tibia : S 7 . SR Y NG
Foot ; X p L 32 .. 44 ... 43, 54, 48.., M. B2
1. Chabarowka: Dorries. 4. 7. Japan,
2, 5. Coren. 6. Ichang : Pratt.

g. Chefoo: Swinhoe,
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SrprmroN.—Skull strongly ossified. Ethmoid en-
tirely or nearly entirely covered over by the fronto-
parietals and the large, subtriangular or pear-shaped
nasals, the two paired bounes Leing in contact with
each other, and forming a continuous or subcontinuous
median sufure. Squamosal forming a suture with
the prootic, its zygomatic process very short. Of the
three branches of the pterygoid, the anterior is the
longest and the broadest, and joins the maxillary and
the palatine; the inner branch extends to the para-
sphenoid, which is dagger-shaped, obtuse or truncated
anteriorly, and in contact with the palatines. Latter
bones strong, with sharp lower keel. ~Vomers very
small, widely separated from each other. Mento-
Meckelian bones distinct.

Hyoid much longer than broad, with moderately
broad cornua without anterior Processes, small ale,
short postero-lateral processes, and slender, diverging,
ossified thyroid processes, which are narrowly
separated from each other at the base. In old
specimens & small ossification 1s present on each side
of the body of the hyoid, just behind the level of the
anterior noteh.

Diapophyses of second vertebra much flattened and
directed forwards ; of third vertebra also much
flattened, longer, and horizontal ; of fourth a little
longer still, less flattened, and directed backwards. The
four following diapophyses slender and subeylindrical,
gradually decreasing in len gth to the last or the last but
one, the first two directed backwards, the other two
horizontal. Diapophyses of sacral vertebra dilated,

subtriangular, their distal diameter equal to or a’

littie less than their length. Two condyles for articu-
Jation with the urostyle. Latter nearly as long a

or shorter than the rest of t*~ vertebral eolumn ...

little longer than the skull, wit® *‘rong dorsal crest,

but no processes at the base sayv. .cionally.
Praccoracoids Strong, feebly cvrved, nearly hori-

zontal, entering the glenoid cavity ; coracoids slightly
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curved, divected obliguely backwards, expanded at both

extremities; 1O omosternum ;
cartilaginous plate expan
the middle in adult gpecimens.

entirely ossified. Humerus onee an
and a half as long as radius-ulna,
poth bones with calcified epiphyse
carpus, three in

bone to the pollex.

Pelvis two-thirds or rather more
; ilia subcylindrica\

the length of the vertebral column

at their free ends,

which are covered
the sacral vertebra ;

sternum an elongate
ded distally, calcified along
Supm-scapu]a nearly

d two-fifths to once

with strong crest;
) ;
contact with radius-ulna; a single

Six bones 1n the

than two-thirds

by the dia-
pubis ossified or

pophyses of
calcified, entering the acetabulum. Femur moderately
curved, as long as or slightly Jlonger than tibia-fibula s

both bones with calcified epiphyses ;

astragalus and

calcaneum subequal in length, united at both ends by

on calel
as the femur.

o the praehallux.
ded at the apex.

fied epiphysis;
Three

a comm
half as long
two bones U
slightly expan

MEASUREMENTS OF SKELETON (1

Length of glkull
Wwidth of skull 5
Lieast inbcrorbital width -
PDorsal certebral columm
Urostyle :
Humeros

Radins-ulna

Manus

Pelvis

Femur

Tibia

Tarsus

Pes

H.mrrs.———'l‘he (Common Toad 1

crepuscu\m' Batrachian, living in
and issuing forth at
and slugs, which 1t
accompanied by nev

the tarsus not quite

distal tarsals, an d

Distal phalanges obtuse,

.

o millimetres).

2

22 28
30 39

6 8
32 40
28 34
36 36
24 26
23 ¢ 91
40 51
35 41
33 3%
19 22
492 45

s a terrestrial and
holes and crevices,

careful aiming,
f the tips of the

dusk in search of insects, worms,
catches, atter ¥
yous movements 0

T o
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toes, by darting, with lightning rapidity, its exsertile
slimy tongue. Its movements on land are slow,
partly by crawling, partly by short leaps. In the

o)

water, to which it resorts once a year for the
purpose of breeding, it proves no bad swimmer,
owing to the well-developed web of the feet. Tts
intelligence is greater than that of any other Batra-
chian; in captivity it soon accommodates itself to its
surroundings, understands that a glass partition is
an obstacle, and, placed on a table, will not attempt
to jump off, whilst a frog will not hesitate to take a
leap from a fifth-story balecony. It is, therefore, easily
tamed, answering the call of its master to take food
from the hand, or flattening itself down to let him
stroke its back. A large Jersey specimen I kept for
twelve years, raised its head and came out of its place
of concealment when I knocked on the glass front of its
terrarium ; it did not evince the slightest timidity,
in fact, liked being handled, and was ever ready to
take food. Initsexcessive greediness it wounld swallow
so many large earthworms in succession that, after

a time, they were passed alive; on two occasions it

disposed of whole litters of new-born mice. T. Bell
has recorded, on the authority of the Rev. John
Phillips, of Ninfield, Sussex, the curious case of a toad
attempting to swallow a viper. Although crepuscular,
thizs toad occasionally leaves its retreat in the day-
time, namely, during thunderstorms. Specimens ure
also not infrequently met, with in the daytime, crawling
aboutin great pain, with the snout or even the greater
part of the head a deep sore, swarming with dipterous
larvee.

The question whether the flies that select toads for
the rearing of their maggots constitute a distinet
form (Lucilia bufonivora, Moniez), like the Australian
Batrachomyia, or not, has been much discussed among
entomologists, but [ believe the balance of opinion
now is that various species resort to that host, on

lwhieh they are fo be regarded as predatory, not

O
-

Y
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parasitie, since its life is speedily destroyed. The
lavvee have been mostly referred to Lucilia silvatica
and Calliphora erythrocephala. 1t lias been suggested
that the eggs may have been laid-in the mouth of the

toad whilst feeding, but it appears to me more

probable that certain flies simply avail themselves of
uleers, from which these Batrachians not uncommonly
suffer, especially about the snout; in which case the
nagal cavities become converted into a nursery, whence
the swarming larva soon spread to the eyes and brain,
until the whole head is eaten away, leaving nothing
but the skull partly covered by the tough integument.
Owing, no doubt, to the necessity for securing food
in greater quantity, young specimens are more diurnal,
and may be found in the daytime going about in damp
placesin woods or other shady localities. During periods
of drought myriads of tiny toads, which have been
compelled to leave the water after the metamorphosis,
conceal themselves under stones and in fissures in the
soil, whence they emerge all at a time dnring or after
a heavy shower in such numbers that it is sometimes
impossiblc to walk along a path without erushing a
lot. Such sudden apparitions have given rise to.the
idea of showers of toads. :
Pairing takes place from two to four weeks later
than in the common frog: in England between the
end of March and the middle of April, somewhat
earlier in warmer latitudes, and as late as the begin-
ning of May in Norway, when toads congregate in
large numbers in ponds and pools, very rarely i
shallow ditches. The males are always much the more
numerous, and quarrcl with rage over the females ;
their cry resembles the distant barking of a little
dog. he male seizes the female by, poking the
clenched fists in the axils, and the embrace is 80
frantic that it 18 extremely difficult to dislodge him.
[ndividuals of the former sex are usually smaller, and
it is not rare to find a young male paired with a
female at least twice his length. If the weather be
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cold, pairing may last a fortnight or more; otherwise
the breeding operations are concluded within a week,
only males that have failed in finding a mate remain-
ing a little longer in the water, swimming about in
great anxiety and clasping frogs or toads of other
species, even occasionally fishes, or any object, such
as a pole or fishing-nef, that may be held ouf to them,

Fre. 82.

Male and female pairing.

The eggs come out slowly, in several hours, in two
distinet strings from the oviducts, and they are
impregnated in sevgral emissions. The male assists
with his toes in pulling out the strings ; and the female,
by winding round during oviposition, twists them
about water plants or submerged branches of frecs,
usually not far from the borders. The young leaye
the water eight to twelve weeks later, measuring 8 to
12 mm. from snout to vent. In a very interesting
paper on ““ The Reptiles and Batrachians of the Edin-
burgh District,” W. Evans records finding a pair of
common toads in a deep pool in an old limestone
quarry in Bast Lothian (practically at sea level) in
the very act of spawning so far on in the season as
the 13th of June; 1894. This is the more remark-
able from the fact that the common toad and the
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common frog may be regarded as the two European
types in which there is least individual divergence in
the breeding-time: Rollinat alsq reports having met
with an isolated breeding couple near Argenton, in
France, on the 18th of June, 1893. In the spring of
1897 I captured a pair in a pond at Anseremme, near
Dinant, Belgium, on April 29th, about three weeks
late ; the female, a large specimen, spawned the
following day. : é

Eces.—Small, 1} to 2 mm.in diameter, entirely black,
in regular files of three or four (bwo when stretched),
in long mucilaginous strings looking like glass tubes.

Fia. 83.

The eggs number 4972 to 6840 -accqrding to Héron-
Royer’s counting, 1911 to 4152 in three brcods
counted by W. Evans. The strings measure (with
the eggs in double -file) 9 or 10 feet, and can be
stretched out to a much greater length. 'The egg is
protected by a second mucilaginous envelop within
the atring. The mucilages soon partially dissolve
and release the embryo, which, so to say, drops out
before it is able to execute any spontaneous move-
ments, before the appearance of the external gills and
with-a very rudimentary tail, and becomes fixed by
its adhesive subcephalic apparatus to the outside of
the string, on which long lines of embryos may be
seen hanging motionless.

Tapport: (Pl IL, fig. 3).—Length of body about
once and a half its width, and three-fifths to two-
thirds the length of the tail. Nostrils much nearer
the eyes than the end of the snout. Eyes on the

Q

o -
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upper surface ; the distance between them about twice
as great as the distance between the nostrils, and
equal to or somewhat less than the width of the mouth.
Spiraculum on the left side, directed backwards,
nearly equidistant from either extremity of the body,
not very prominent, but visible from above and from
below. Anus median. Tail three or four times as
long as deep, broadly rounded at the end ; both crests
nearly equal in depth, with nearly straight and
parallel edges; the depth of the muscular part of the
tail, at its base, two-fifths the greatest total depth.

Beak white, broadly edged with black. Lips with
papillee only at the sides, which form an inward fold ;
both upper and lower edges toothed, the series of
labial teeth being §; the second upper series nearly
as long as the first, and very narrowly interrupted
in the middle ; the three lower series unintermpted,
and occupying nearly the whole width of the lip.

Lines of muciferous erypts not or scarcely traceable.
Blackish-brown or black above, blackish-grey beneath.
muscular part of tail dark brown or blackish ; crests
grey, finely speckled, as if powdered with black.

The tadpole of this, the largest European Batra-
ckian, 18 very small.  The largest specimen measured
by me is 32 mm. long; body, 12; width of body, 8 ;
length of tail, 20; depth of tail, 5.

Hagrrar.—The common toad inhabits nearly the
whole of Europe, northwards to 65° lat.; <t is,
however, absent from some of the larger islands—
Ireland; Corsica, Sardinia, and the Baleares. It
ascends to an altitude of 7000 feet in the Alps. 1In
North-west Africa it is on record from Larache in
Morocco, and Tlemsen, Algiers, and Bona in Algeria.
It extends across northern and temperate Asia to
Manchuria, 'Japan, China, and Thibet up to 10,000
feet. The altitude of 17,000 feet: previously recorded
by me is based on an error; the specimen collected
by Mr. Pratt in the province of Sze Chuen, China,
came from an altitude of only 1700 feet.
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E, ks The specimen figured on Pl. XI is a female from
¥ Jersey, which I have kept alive from 1885 to 1897,
r and to which I have alluded above.
.
;,J‘\! 10. Buro viripis.
A
"1;; ' (Plates XTI and. XI1.)
L “' Bufo viridis, Laurenti, Syn. Rept., pp. 27 and 111, pL 1 (1768);
,ﬁ.‘ﬂ Sparrman, Vetensk. Ac. Handl. Stockliolm, xvi, 1795, p. 183,
B Al pl. vii; Schneider, Hist. Amph., i, p. 200 (1799); Daudin,
| Hist. Rain. Gren. Crap, p. 79, pl. xxviii, fig. 2 (1803), and
Hist. Rept,, viii, p. 156 11803) ; Bonaparte, Icon. Faun. Ital.,
: Rett. Anf. (1838); Giinther, Cat. Batr. Sal., p- 58 (1858) ;
Strauch, Erp. Alg., p. 79 (1862); Bruch, Wiirzb, Naturw.

Zeitschr., i1i, 1862, p. 185; Steindachner, Novara, Amph..

p. 39 (1867) ; Collin, Nutarh. Tidsskr. (3), vi, 1869, p. 336;

Stoliczka, Journ. As. Soc. Beng., xxxix, 1870, p. 155 ; Fatio,

Vert. Suisse, iii, p. 411 (1872); Koch, Ber. Senck. Ges.,

y . 1872, p. 170; De Betta, Faun. 1tal, Rett. Anf., p. 74 (1874);
S Lessona, Atti Ace. Line., Mem. Cl. Se. tis., i, 1877, li\ 1085,
pl. iv; Boulenger, Proc. Zool. Soc., 1830, p. 553, plL 1, and

Torin. (2), xxxv, 1888, p. 336; Héron-Royer, Bull. Soc. Zool,
France. 1884, {J 29, and Ball. Soe. Et. Sc. Angers (2), xvi,
\

1887, p. 134; Walter, Zool. Jahyb., iii, 1888, p. 983; Héron-

.
W
L ’ Cat. Batr, Ecaud., p. 207 (1882); Camerano, Mem. Ace.
4 ] Royer, Bull. Soc. Zool. France, 1888, p. 26 ; Bedriaga, Bull.
v“ |\ Soc. Zool, France, 1888, p. 220, and Bull. Soc. Nat, Mose.,
o : 1889, p. 378; Héron-Royer & Van Bambeke, Avch. Biol., ix.
| 1889, p. 283; Boulenger, Faun. Ind., Rept., p. 504 (1890),
! Trans. Zool. Soc, xiii, 1891, p. 158, and Proec. Zool. Soe.,
' 1891, p. 612, pl. xivi, fig. 5; Méhely, Beitr. Mon, Kronstadt, '
Herp., p. 69 (1892} ; Cumerano, Boll. Mus. Torin,, viii, 1893,
No. 162, p. 3; Mini-Palumbo, Nat, Sicil., xii, 1893, p-284;
\Verne}t, Rept. Amph. Ocsterr.-UHg, p. 98 (1897) ; Diivigen,
Deutschl. Amph., p. 481, pl. i, fig. 2 (1897).
“Bufo schreberianus, Laurenti, 1. ¢., p. 27.
Rana variabilis, Pallas, Spicil. Zool. vii, p. 1, pl. vi, figs. 3 & 4
(1769); Sturm, Deuatschl. Faun,, iii, Heft 2 (1799,
Rana sitibunda, Pallas, Reise Russ. R., i, p, 458 (1771).
Rana bufina, Milller, Prodr. Zool. Dan., p. 35 (1776); Retzius,
Faun, Suec., p. 283 (1800),
“Bufo viridi-radiatus, Lacépide, Quadr. Ov., i, Syn. Méth., &

p. 588 (1788).
] Rana viridiz, Lindaker, Abh. Bohm. Ges. Wiss,, i, 1791, p, 123.
i Bufo sitibundus, Schueider, Hist, Amph., i, p. 225 (1799).
' B Bufo cursor, Daudin, Hist. Rept., viii, p. 164 (1803). ‘
- Bufo_variabilis, Merrem, Tent, Syst. Amph., p. 180 (1820): f
¢ Brandt & Ratzeburg, Med. Zool,, p. 197, pl. xxiii, figs. (
RN 2 & 11 (1829); Gravenhorst, Delis, Mus. Vratisl., p. 63 /
(s (1829); Eichwald, Zool. Spec. Ross, Pol., iii, p. 167 (1%31); \
‘W : Nilsson, Skand. Faun.,, Amf, p. 102 (1842); Schreiber, '
‘1], ‘ Herp. Eur., p. 135 (1875) ; Leydig, An. Batr., p, 29 (1877).
ol -
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Bufo arabicus, Riippell, Atl. Reise N. Afr., Rept., p. 20, pL v,
fig. 2 (1827); &éron-Royer, Mém. Soc. Zool. France, 1v,
1891, p. 78. .

Bufo longipes, Fitzinger, in Bonaparte, Mem. Acc. Torin (2), 1i,
1839, p. 249. X

Bufo viridis, part.,, Duméril & Bibron, Erp. Gén., viii, p. 681
(1841).

Bufo calamita, Giinther, Rept. Brit. Ind., p. 426 (1864).

Bufo boulengeri, Lataste, Rev. Int. Sc., i1, 1879, p. 438,

\ Bufo variabilis, var. balearica, Boettger, Zool. Anz., 1880, p. 642,

Fic. 84,

/ / - " ' .". = ‘_ : N
. . '_'/jL\' ‘:/ 17

B
Upper view of head and scapular region. - ‘
A. Berlin, B. River 1. ¢. Nukuss, Amn Daria. «

Head once and one-fourth to once and a half as :
broad as long ; snout scarcely prominent, with dis- |
tinet though obtuse canthus, as long as or a little
longer than the diameter of the orbit; nostrils '
equally distant from the eyes and the tip of the i
snout, or somewhat nearer the latter; eyes equally '

—-

distant from the tip of the snont and the angles of the
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jaws ; interorbital space flat and narrow, its width
equalling two-thirds to four-fifths that of the upper eye-
lid, not or but little greater than the distance between

the nostrils; tympanum distinct, at least in the ante- -

rior half, rounded or a little deeper than broad; its
transverse diameter equals usnally about half that of
the eye, sometimes only one-third; cleft of the mouth
extending to below the posterior corner of the eye or
slightly beyond. '

Fingers rather short, obtuse ; third longest, second
and fourth nearly equal, first usually a little longer,
exceptionally equal to second; subarticular tubercles
single, or partly single, partly in pairs; two large
palmar tubercles, one large, flat, and rovnded in the
middle, the other smaller and oval, at the base of the
imner finger.

Hind limb moderately elongate, in some females from
Algeria and Syria very short ; the tarso-metatarsal arti-
culation reaches the eye or between the eye and the
nostril in the male, between the shoulder and the
posterior border of the eye in the female ; tibia as long
as or a little longer than the thigh, the heels meeting
or slightly overlapping when the limbs are folded at
right angles to the rhachis, considerably longer than
the head, shorter than the foot. Toes moderately

Fia. 85.

.

Lower view of foot of male.

elongate, depressed, one-half to three-fourths webbed,
the web extending as afringe to the tips; subarticular
tubercles prominent and single; two metatarsal tu-
bercles,—inner large, oval, prominent, outer smaller,
oval or rounded. A fold along the inner side of the
tarsus.
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Back covered with more or less prominent, some-
times spinous, distinctly porous warts of various sizes ;
those at the angles of the mouth much developed ; a
series of large prominent warts usually extends along
each side of the body. Lower parts granulate.
Parotoid glands very variable in shape; usually par-
allel or converging backwards, more or less pear- or
kidney-shaped, the greatest width in front about
twice as long as broad, and nearly as long as their
distance from the end of the snout; sometimes, espe-
cially in Asiatic specimens, shortly oval, or enor-
mously large, much longer than the head, and once
and a half to twice as long as broad. The parotoids
always depressed, and anteriorly in contact with or
very marrowly separated from the upper eyelids.
Upper surface of forearm and tibia more or less
g‘landulm', sometimes, especially in some Algerian and
Central Asian specimens, with a parotoid-like gland as
n B. calamita.

Coloration. very variable. Greyish, greenish, yel-
lowish, brownish; pinkish, or whitish above, usually
with large, irregular, insuliform, distinet or confluent
Spo’s, varying from bright green to dark olive, and
o.t’uen margined with black; these markings some-
times interrupted on the vertebral area, or forming
wavy longitudinal bands ; a fine yellow vertebral line
sometimes present ; the larger warts at the angles of
the mouth, on the sides of the body, and sometimes
al_so on the back, brick-red or crimson. Lower parts
dirty white, uniform, or with more or less abundant
blackish or olive spots. Tips of fingers and toes and
metatarsal tubercles usnally brown. Iris greenish-
yellow, veined or vermiculated with black.

It is a remarkable fact that the occasional presence
n this species of a yellow vertebral line, such as is
usually present in, and has been regarded as a specific
character of, B. calamita, has never been observed in
Germany and Denmark, where the allied species co-
exists, whilst it is by no means yncommon in Italy, in

.
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Sonth-eastern Europe, in South-western Asia, and in
North Afriea, and has more than once given rise to
erroneous statements as to the distribution of B.
calamita. 1t alsoseems as if thisline were occasionally
absent in the latter species only in those couutries
where [2. wviridis does not exist. In Eastern Asia,
where neither B. viridis nor B. calamita, nor any other
species with such a line occurs, the same character 1S
assumed by some specimens of B. vulgaris, which thus
take the place of their absent congeners so far as this
conspicuous marking is concerned.

Male distinguished by much stronger fore limbs, a
large callosity on the inner side of the first finger,
fuller webs between the toes, a small, feebly pigmented
internal vocal sac, and, during the breeding season,
blackish horny excrescences forming bands on the
inner-upper side of the three inner fingers and the
inner carpal tubercle ; the extent of this hand on the
inner finger is much greater than in the two other
species of this genus, and is borne on a pad having
some resemblance to that of Rana temporaria.

MpasureEmMENTS (in millimetres). .
) ?

Y — )
1. 3. 3. 4. 5. 8. 17 8.
From snout to vent ot e 82T 7T 20790 8587 LN
Length of head . I8 RO AT B LGELT L 20520
Widtii of head . o . 27..24 .27 ..26 ..30..30 ... 30
Diameter of eye . SORR, P oal £ T (BRI S R - PR Ay
Interorbital width S PRSI, S5 S NG? SRR i Y
From eye to nostril Sl LR N D e O S e
5 endofsnout. 9 ...10...8 ...9 ... 9 ..10.10 ... 10
Diameter of tympanum . 35.. 4. 35.. 35... 35.. 4. 35.. 4
Length of parotoid ot 0 o e b S (s €t /el KXl 240 Gy oy i
Width of parotoid . SRR AR - E o R b ROl BRC RR Pe !
Fore limb . - .45 ... 51..44 .45 .. .45 ..46..40 .. 53
Hind limb . . .90 ..104..87 ..94 ...89~...93..80 ..105
Tibia : : 5 AR 1 LR S (ORI v e R 3

Foot 3 > .34 .. 386..80 ..82 ..31 ..33.30 ..:

1. Verona: de Betta. 5. Berlin: Boulenger.

9. Athens: Smith Woodward. | 8. Szamos Ujvar, Hungary: Méhely
3. Duirat, Tunisia: Anderson. | 7. Ghardaia, Algeria: Lataste.
4. R, Ili: Lansdell. 5 8. Dead Sea: Tristram.
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SkerrroN.—The skull is less strongly ossified than
i Bufo vulgaris; the fronto-parvietals, which are a
little narrowed in front, meet only in the posterior
half, a narrow portion of the endocranial fontanelle
being exposed except in very old individuals; these
bones are usually separated from the nasals, a part
of the upper surface of the ethmoid remaining exposed

in front of them; the squamosal is more detached
from the prootig.

Upper view of skull.

The wvertebral column, to the base of the urostyle,
measures once and one-fifth to once and one-third the
length of the skull in males, once and a half to once
and three-fifths in females. The third diapophysis is
a little shorter than the second ; the sixth, or the
sixth and seventh, are directed forwards. The distal
diameter of the sacral diapophysis equals its length.
Urostyle as long as the six or seven vertebrae preceding
it, but slightly longer than the skull, exceptionally
with a short transverse process at the base,

Two bones to the pollex, which is much more de-
veloped in males than in females. Pelvis as long a8
the vertebral column without the urostyle. Tibia as
long as, ov sligittly longer than the femur, which is
more strongly curved than in 5. vulgaris, and measures
once and two-thirds to once and four-fifths the length
of the tarsus.

Other characters as in B. vulgaris,
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MEASUREMENTS OF SEELETON (in millimetres).

3 ?
Length of skul 19 17
Width of skull 4 4 25 23
Least interovbital width . . 3 450 i 45
Dorsal vertebral column . g 29 24
Urostyle . : : 3 21 20
Humerus A 3 . 23 19
Radius-ulna : ; 16 12
Manus 3 - . ’ 20 18
Pelvis - - : A7 B TN R 28
Femur ) : 4 2 25 = 22
Tibia £ 3 = - 24 22
Tarsus - : . - 15 % 3
Pes : : 2 0 030 27

Hasis.—Like its congener Bufo vulgaris, B. viridis
1s terrestrial and crepuscular; but, as the breeding
season is much more prolonged, lasting from April to
the end of June or the middle of July, owing to the
different condition of the ovaries in the females, males
are found swimming about in the water day and night
three months in the year. C. Koch mentions having
found spawn near Frankfort-on-the-Main in August,
1871. The green toad jumps and swims well, its
movements being more lively than those of the common
toad, and very different from those of the natterjack,
with which, curiously, this species has been united ny
some authors, who, no doubt, had never observed the
two alive. This foad is often found near the dwellings
of man, in small gardens, or on waste ground and heaps
of rubbish, even in the suburbs of large cities, as Berlin
and Frankfort-on-the-Main, where I have myself come
across them in such situations. In some parts of
Germany it has received the name * Hausunke,” from
its abundance in cellars. Young specimens are espe-
cially conspicuous, hopping about in broad daylight
throughout the summer. The odour of the cutaneous
secretion, which is produced very readily and in great
abundance, reminds me of a linseed poultice.

The voice of the breeding male is louder than that
of the common toad, but much less powerful than
that of the natterjack. But for the intensity, it may
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be compared to a policeman’s whistle, being clear and
sonorous with rolling r’s.

The male embraces the femalé under the arms,
pressing the hands on the breast as in frogs,—without,
however, their ever meeting, as usual in the latter.
The embrace may last for a few days. The long egg-
strings are produced slowly, and twisted round weeds
as in the common toad. The larvae transform about
two months latér, the young, on leaving the water,
measuring 10 to 17 mm. from snout to vent.

On the island of Lipari, Mr. Norman Douglass
found tadpoles abundant in the rivulets of warm
mineral water which run down to the sea in the
western part of the island, and the late A. Walter
observed this toad te resort to wells of brackish
water in the I'ranscaspian steppes.

EGas.—Resembling those of B. vulgaris, but usually
smaller, meeasuring about one and a half millimetres
m 'dlameter, and more numerous, forming longer
strings, in which they are disposed in files of three or
four; when the"strings are stretched the eggs are
arranged in double files. The number of eggs bas
been estimated by Héron-Royer at 10,000 to 12,000.
The embryo drops out on the third or fourth day,
before the appearance of the external gills, which are
small, stump-like, and unbranched, and with the tail
in a rudimentary condition.

Taprork (Pl 11, fig. 4).—Intermediate between B.
vulgaris and B. ealamita, but larger than either, and
with broader internarial space. Mouth wide, as in
B. vulgaris ; labial teeth variable, sometimes as in L.
vulgaris, sometimes move as in B, calamita ; the second
upper series narrowly or widely interrupted in the
middle ; firsf lower series measuring one-half to three-
fourths the length of the second.

Distance between the eyes about once and a half the
distance between the nostrils, and equal to the width
of the mouth. Tail three or four times as long as
deep, broadly rounded at one end, its upper crest more

A
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convex than in 5. vulgaris and a little deeper than the
lower; the depth of the muscular part of the tail
about half the greatest total depth.

Brown or greyish-olive above, uniform or with
small darker spots ; belly greyish-white ; caudal crests
greyish-white, with or without small brown spots or
dots. -

Total length 44 mm. ; body 18 mm. ; width of body
13 mm.; tail 26 mm. ; depth of tail 9" um.

Hagirar.—This species has a very wide geographical
range, but is absent from Western HKuorope. It
inhabits the whole of Central and Southern Europe
as far west as the Rhine (from Elberfeld to Mayence)
and the Alps, the Balearic and other islands of the
Mediterranean, North Africa from Morocco to Lower
Egypt, and South-western and Central Asia as far
east as Mongolia,* Eastern Turkestan, Afghanistan,
and the Himalayas. In Europe itis found in Southern
Sweden, Gothland, Denmark, Russia, Germany, with
exception of the north-west and extreme south-west,
Austria - Hungary, and all the countries east of
the Adriatic, Switzerland south of the Alps, the Alps
of Savoy near the Ttalian frontier, and all over Italy.
It reaches an altitude of nearly 6500 feet in Savoy,
and ascends to 15,000 feet in the Himalaya, the highest
point at which a Batrachian has yet been observed.

A female specimen from Turin, received from Count
Peracca, is figured on PL XI. Variations in the
mal-kings are represcuted on Pl XII; ﬁgs 1—3,
from Cyprus ; fig. 4, from Casablanca, Moroceo ; and
fig. 5, from between Quetta and Nushki, Baluchistan.

* There is also an indication of this toad in Manchuria (Bufo

variabilis, var. amurensis, Maack, * Voy. Amour,” p. 153, 1859), which I
suspect to be based on a confusion with Bufo radgii, Strauch.
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11, BUro CALAMITA.

(Plate XII1.)

Rosel, Hist. Ran., p. 107, pl. xxiv (1758). ! '_

Bufe calamita, Laurenti, Syn. Rept., p. 27, pl. l_.__ﬁg- 1 (1768);
Daudin, Hist, Rain. Gren. Crap., p. 77, pl. xxviil, g. 1(1803),
und Hist, Rept., viii, p. 153 11553); Pennant, Brit. Zool.,
iii, p. 24 (1812); Gravenhorst, Delic. Mus. Vratisl, p. 65
(1829); Bonaparte, Icon. Funn. Ital,, Anf. (1838); Bell, Brit,
Rept., p. 116, fiz. (1839); Nilsson, Skand. Faun., Amf,
p- fO& (1842); Giinther, Cut. Batr. Sal,, g 57 (1858); Bruch,
Witrzh, Natarw, Zeitschr., i, 1862, p. 185; Ward, Intellec.
tual Chserver, v, 1864, p. 227, pl. —; Steenstrup, V{dcnsk.
Meddel., 1869, pp. 8 & 20, fig.; Collin, Naturh Tld{skr.
(8), vi, 1869, p. 342; Futio, Vert, Suisze, iii, p. 402 (1872);
Koch, Ber, Senck. Ges,, 1872, p. 166; Schreiber, Herp. Eu.r..
p. 141 (1875); Lataste, Herp. Giv, p. 291 (1876); Leydig,
An. Butr., p. 36 (1877); Boulenger, Proc. Zool. Soc., 1880,
p. 547, and Cat. Batr. Ecaud,, p. 293 (1882); Héron-Royer,
Bull. Soc. Zool. Frunce, 1884, p. 20, and Bull. Soc. Et. Se.
Angers (2), xvi, 1887, p. 122; Greening, Yorkshire Naturalist,
1883, p. 857;: Bedringa, Bull. Soc. Nat. Moscon, 1889, p. 401,
and Batr. Rept. Portug., p. 13 (1880); Héron-Royer &
Van Bambeke, Avch. Biol, ix, 1889, p. 2905; Boulenger,
Proc. Zook Soc.. 1891, p. 614, pl. xlvi, fig. 6; Mavtin &
Rollinat, Vert, Dép. Indre, p. 343 (1894); Werner, Rept.
Amph. Oesterr.-Ung, p. 100 (1897); Diwigen, Deutschl.

¥ Awmph., p. 494, pl. 1, fig. 3 (1897),
v Rana fetidissima, Hermann, Tab, Affin, Anim., p. 260 (1783).

Rana portentosa (Blumenbach), Sturm, Deutschl, Faun., i,
Heft 1 (1797). ?

Bufo eruciatus, Schueider, Hist, Amplh,, i, p. 193 (1799).

Rana mephitica, Shaw, Gen. Zool,, iii, p. 149, pl. xliii (1802).

Bufo rubeta, Fleming, Brit, Anim., p. 159 (1828).

Bufo portentosus, Schinz, Faun, Helv., p. 144 (1837). «

Bujh(]vgridu‘s, part., Duméril & Bibron, Ervp. Gén., viii, p. 681

1),
Epidalea calamita, Cope, Nat. Hist. Rev., 1865, p. 102.

Head once and one-fourth to once and two-fifths as
broad as long ;.snout short and blunt, with indistinet
canthus and slightly concave lorezl regions, as long as
or a little shorter than the diameter of the orbit;
nostrils equally distant from the eyes and the tip of
the snout, or adittle nearer the former; eyes nearly
equally distant from the tip of the snout and the
angles of the jaws ; interorbital space flat and narrow,

~-
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two-thirds to four-fifths the width of the upper eyelid,
equal to the space between the nostrils; tympanum
rather indistinct, sometimes even quite hidden,
usually distinet only in its anterior half, rounded, not
measuring more than half the diameter of the eye;
cleft of the mouth extending to or hardly beyond the
vertical of the posterior corner of the eye.

Fingers short and rather pointed ; third longest,
fourth shortest, first and second equal; subarticular
tubercles small and in pairs; a large flat rounded
tubercle in the middle of the hand, and another,
smaller and oval, at the base of the inner finger.

Hind limb remarkably short, little longer than
head and body in males, not or but slightly longer
or even a little shorter than head and body in females
and young; the tarso-metatarsal articulation reaches
the shoulder or the posterior corner of the eye in
males, the axil or the shoulder in females and young;
tibia as long as or slightly shorter than the femur, the
heels meeting when the limbs are folded at right angles

Fic. 87.

Lower view of foot of male.

to the rhachis. Toes depressed and short, obtusely
pointed, at most hardly half webbed, often only
connected at the base, the web often not extending
as a distinet fringe along the sides; subarticular
tubereles small, all or most of them in pairs; two
large metatarsal tubercles, that at the hase of the
inner toe oval and prominent, that at the base of the
fourth toe round and flat. A fold i% usually present
along the inner side of the tarsus; it may, however,
be very indistinet, or even absent.

The warts spread on *he back large, but not very pro-
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minent, flattish, and without any trace of horny spines; & %
the largest distinctly porous to the naked eye; two or '8
three very prominent glands at the angle of the mouth. \$
Parotoids usually rather small, feebly prominent, oval
or subtriangular, beginning at a short distance behind

( the upper eyelids, parallel or slightly converging back- )
wards ; their width equals two-fifths to four-ffths their o
length, which is equal to their distance from the 1

nostrils or leds; sometimes width and length are

FiG. 88.

Female, upper view.

nearly equal. A similar gland on the upper surface
of the forearm and another on the calf. Lower sur-
faces covered with rounded granules, which are.much
more developed and more distant from one another on
the lower helly and under the thighs. !
Greyish, greenish, brownish, or pinkish above, with
green, olive, or brown marblings or numerous spots,
very variable in size and shape, their outlines not so

well defined as is commonly the case in Bufo viridis. o
) The markings generally more distinet from the
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ground-colour upon the limbs. Body often dotted all
over with black. The large warts on the back often
red -or reddish, margined with black; parotoids also
often reddish, sometimes with a dark border all round :
the warts at the angle of the mouth always red.
Nearly always a narrow, filiform yellow vertebral
line extends along the middle. of the back from
the snout or the vertex to the vent; it is some-
times interrupted, rarely entirely abseflt; in addition
to this line there is sometimes a broader yellowish
vertebral streak. A light wavy lateral stripe is often
present, especially in females. Lower syrfaces dirty
white, more or less abundantly spotted with blackish.
Tips of fingers and toes brown or blackish. Iris
greenish-yellow, veined or vermiculated with black

Specimens from the Spanish peninsula and the
South of France are often more handsomely marbled
than is the case in more northern representatives, and
as the yellow vertebral line is not infrequently absent,
such examples have been referred by some anthors to
Dufo viridis. v

Males distinguished by stronger fore limbs, some-
what longer hind limbs, and a large subgular voeal
sac, which, when swollen, equals or exceeds the heafl
in size; this sac is most developed during the breeding
season, when, from its pigmentation, the male’s throat
is bluish or violet. The inner finger is not at all
thickened, but is covered in spring, or even through-
out the year, together with the second and third
fingers, with brown or blackish horny excreséences,
forming a band on the inner and upper side.

In Bufo vulgaris the male is usually considerably
smaller than the female; in B. viridis the dispropor-
tion is less marked, and in this species it gan hardly
be said to exist, although there is a slight difference
between the masimum lengths hithérto recorded in
the two sexes, viz. 74 mm. for the male (Brussels)
and 80 for the female (Geneva).
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MEASUREMENTS (in millimetres).

é g
1. 2. 3. 4, 5. 6.

From snont to vent . D2 B LTS IO R T D
Length of heud : Ab b R b R b RSt fa s DS b
Width of head . . LASEIN24 12000 AR NS
Diameter of eye : SR T i AR KA L A Ll Y
Interorbital width . LA SRl Ay IRl B R L
From eye to nostril 33 b S ROEOE B et B i (L

s end of snout [ EIESSURE: ety () Bocolioy s i o 7 #i]
Diameter of tympadium O o ReT e ey BRY IRRRG  Be e Bk ]
Length of parotoid w9010 ST 140 18T e sei
Width of parotoid RO T PR b e R K At e YU
Fore limb . ; <92 7...86 ... 45 ... 89 . 87000 34
Hind limb 2 ‘ o 0l e 80 < 8BTS ER IR (8RN gy
Tibia . ; s 2 d @ c 3T SR N2 R 0 i D
Foot . : ' o 20 e (2B 00 N 2R TR AN )
1. Castlemaine Harbour, Ireland: | 4. Ostend: Boulenger.

Robinson. - 5. Mesnil-St.-Blaise, Belgium :
2. Blackheath. Boulenger,
3. Oporto: Allen. 8. Alemtejo, Portugal: Gadow.

SkrreroN.—The skull differs from those of B. vul-
garis and B. riridis in the form of the fronto-pm'ietals,
which are only about one-third as broad in front as
behind, and embrace a wide fontanelle, and in the
zygomatic process of the squamosal being more rudi-
montary still.

Fia. 89.

Upper view of skull.

The length of the vertebral column, to the base of
the urostyle, equals hardly once and one-third or once
and a half that of the skull in males, once and two-
fifths to once and two-thirds in females. Diapophyses
of third vertebra as long as second, of eighth or
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seventh and eighth directed slightly forwards; of
ninth or sacral strongly dilated, as broad as long
or slightly broader. Urostyle as long as the skull.
A single bone to the pollex. Plvis slightly longer
than the vertebral column without the urostyle.
Tibia as long as or slightly shorter than the femur,
which is rather strongly curved, and measures once
and three-fifths to once and two-thirds the length of

the tarsus. « “
MEASUREMENTS OF SKELETON (in millimetres).
)
Length of skull . v . 16 197
Width of skull 3 v v 18 s 29
Teast interorbital width . : 3 1
Dorsal vertebral column . el et
Urostyle . . s A 16 17
Humerus . . . o 18 ; 18
Radins-ulns . . A 12 12
Manus . . . : ; 15 18
Pelvis . . . 4 24 2 8 o7
Femur . . . % 19 B T
leid. . . . & lS 2o 20
Tarsus X s 4 . 12 12
Pes . - : . ; 24 .. 29

Hasirs.—This lively little toad, known by the Anglo-
Saxon name ¢ Natter-Jack,” differs from all other
European Batrachians in being unable to hop, owing
to its remarkably shqort hind limbs. It supplies the
deficiency by running at a considerable pace, the
body raised from the ground, but stopping every few
seconds. It is a good burrower in sandy localities,
for which it shows a decided predilection, although in
France and Spain, where it 18 very generally dissributed
and jn many places the ccmmoner species of Bufo,
it accommodates itself to every kind of soil, Peqllil'fng
less moisture than any other Batrachian. In Northern
Europe it 18 particglarly abundant in the sand-hills
close to the sea, where in summer adult as well as
young may be seen crawling or running about in full
sunshine among the sparse tufts of marram grass,
whilst the eggs and larvee are developing in neigh-
bouring pools of strongly brackish water.

R
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The breeding period is a much protracted one,
although beginning later than that of any other species,
the edible frog excepted ; for it may last until Jul
or August, or even BSeptember, as observed by Arthur
de 'Isle in Brittany. In Belginm I found the species
breeding in the end of April, in May, and in June; in
France as early as the beginning of April and as
late as July and the’ first days of August. On the
coast of Cheshire, Mr. L. Greening has observed the
oviposition at the end of May and early in June, and
the British Museum has received from the Warrington
Museam a specimen from Southport, Lancashive,
labelled as having spawned on April 24th, 1889, In
Germany it is said to spawn from the middle bf April
to the end of June. The season seems to be at jtg
height between the beginning of May and the midqle
of June.

Bufo calamita is a bad swimmer, and usually resorts
to the watér only at night, not venturing far i the
borders ; pairs are found in embrace in the daytime in
holes on the banks of pouds or among reeds (hence
the name calamata, from calamus, reed), where the
betray their presence through their very loud eroak my
ra, ra, consisting of a single vibrating note, CllOI‘U’Re;
audible at a distance of a mile or more, are pl'odu::e(i
after sunset. The male, when clisping the female digs
the closed fists into the axils, like the common § gla
but the embrace is of much shorter duration the O«?( .
being laid in a few hoars during the night. ) I¢ ticgs
are reeds or other weeds about, the ego-string ere
twined round them ; if not—for this thaaoften SaS are
in small puddles without vegetation, or ip mpi}“(ns
ditches—the paired strings are simply stretele d*}'UlSlde
the clay or sand at the bottom, where ke I‘esed (1),?
as Héron-Royer observes, a diminntive railway m'l'lf’
evolution 18 rapid, and the young usually yl.lit .
water five to eight weeks after the eggs b'?ve bthe
deposited, measuring only 7 to 10 mm. f ¢ een

* : rom s
vent, In Hardwicke’s ¢Science Gossip * fosrn%ust';go
3
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70, Mr. W. H. Warner reports having seen, on
Nov. 8th, near Abingdon, Berks, in the pools of a
deep quarry frequented by the nafterjacks, tadpoles in
a half-torpid state, some with and some without legs.
These tadpoles were no doubt remains of an exception-
ally late brood, and very likely did not transform
until the following spring. Males are much more
abundant than females.

When molested, Bufo calamita emi&s a very strong
and unpleasant odour, produced by the secretion from
the dermal glands, to which it owes the denominations
of fetidissimus and mephiticus recorded in the syno-
nymy. It is difficult to convey an exact idea of this
smell: boiled india-rubber is perhaps a better compari-
son than that of Rosel—*‘ something between ignited
gunpowder and a Dutch clay pipe smoked for the first
‘time ;" there is certainly nothing sulphury about it,
in spite of a statement of Lord Clermont’s,

Eces.—Small, black, with a small grey or whitish
lower pole, measuring about 1§ millimgtres in dia-
meter, in two mucilaginous strings @ or 4 millimetres
in diameter, which are shorter than in B. wulgaris.

Fia. 90. *

—— = ~ L]
380 aaastioaaastonnon
Tetecereete e 2t teggSeanane
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ﬂao.oﬂf‘,' e 008008808806,

These strings measure only 5 or 6 feet, when un-
strefehed, and contain 3000 to 4000 eggs, which are in
tiwvo files, in one when stretched. The evolution is
rapid ; the embryo is liberated after.three to five days,
and produces. a few days later its rudimentary,
unbranched external gills, which do not last much
more than a day. Héron-Royer has described the
changes in their disposition which the eggs undergo
during development. At first in tw files they become
displaced as they enlm.'gc, and form a single row ; the
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strings, unlike those of B. vulgaris, lose their cylindrical
form two or three days after being laid, each inner
capsule swelling up, gnd ultimately assume a rosary-
like appearance.

Taprove (Pl 11, fig. 5).—Differs from that of the
common toad in the narrower mouth, which measures
less than the interocular space and a little more than
the distance between the nostrils; the somewhat
more convex upper caudal crest; and the lesser length
of the second series of upper labial teeth, which is
very broadly interrupted in the middle.

Black above, sides and belly dark lead-grey, with
pale bronzy dots; caudal crests grey, finely speckled
with black; throat and chin sometimes whitish; the
light vertebral line, characteristic of this species,
sometimes present before the appearance of the fore
limbs.

This is the smallest European tadpole, seldom
reaching the length of 30 millimetres recorded by
Bedriaga. The following are the measurements of
the largest of hundreds of specimens examined by me.
Total length, 25 millimetres; body, 10; width of
body, 7 ; tail, 15; depth of tail, 3.

Haprrar.—The natterjack is a Western species,
abundant and generally distributed in France and the
Spanish Peninsula, becoming gradually more local to
the east, where it occurs in company with Bufo viridis,
and not extending further than the Gulf of Riga,
Poland, Bohemia, and Galicia ;* it is absent south of
the Alps and in the islands of the Mediterranean. In
the north it is found in Ireland, in Scotland on_the
Moray Firth, in England, in Denmark, in Southern
Sweden, and in the islands of the Baltic. Its distribu-
tion in England is an irregular one, the species being
more loeal than rave, and apparently restricted to sandy
loealities; it is on record from Middlesex, Kent, Surrey,
Hampshire, I)ox'sc'lshirc, Devonshire, Cornwall, Hert-

® The record of B. calamita in Amourland is probably due to a con.
fusion with examples of B. vulgaris showing a light line along the spine.

' -
1

:!l

E

|

w, !
Lo




BUFO. 245

fordshire, Berkshire, Cambridgeshire, Suffolk, Nor-
folk, Lincolnshire, Cheshire, Lancashire, Westmor-
land, and Cumbérland. In Ireland it is only known
from the co. Kerry, where it is very abundant around
Castlemaine and Valentia harbours. 'The highest
altitudes at which this species has been found are
3250 feet in the Alps, and 4000 feet in the Jura.

In describing the distribution of the common toad,
attention has been drawn to its abfnce from many
islands. The present species and the grecn toad, on
the contrary,appear to be found in most of the islands
within the area of their habitat, a fact that may bear
relation to the greater facility with which the eggs and
larvee of both these species can rcsist salt water.

e

Two specimens, male and female, from Mesnil-
Saint-Blaise, Belginm, are figured on P} XIII, the
male in the act of croaking, with fully distended gular
sac, the female in the running attitude secharacteristic
of this species. &

Hygprins.—Although no specimens have yet sbeen
found in a free state which there is sufficient reason
to pronounce as bybrids, 1t is a well-known faet,
tested by de I'Isle, Bruch, Pfliiger, Born, and Héron-
Royer, that under artificial fecundation our species
of toads eross much more readily than do the frogs.
De I'Isle succeeded in obtaining hybrid larvas between
Bufo vulgaris and B. calamita, Héron-Royer perfect
yowng of the same, and Born perfect young between
B. wulgaris and B. viridis. C. Koch has noticed, -
under the name of Bufo einereus, var. hybridus, a
female specinien caught near Frankfort (M.) in April,
1872, pairing with a B. viridis, and which he assumed,
from 1its gcncr’ul appearance, to bt a cross between
B. vulgaris and B. viridis. The degscription given of
the specimen is, however, to my mind, by no means
convincing as to its Jybrid nature.

e, -
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Famity 4—HYLID .

Vertebra: proceelous, without autogenous ribs; dia-
pophyses of sacral vertebra dilated. Upper jaw
toothed. Terminal phalanges claw-shaped, swollen
at the base.

The arboreal frogs which constitute this family are
nearly related to the toads, from which they differ in
the presence of teeth in the upper jaw, and in the
shape of the terminal phalanges, supporting adhesive
disks of a special nature,* by which they are enabled to
climb with great facility” The Hylidz embrace thirteen
genera, and nearly equal the Ranide in the larce
number of the species. They are absent from tropicztl
and South Africa and Madagascar, and from the
greater part of the Indian region. As regards the
number of species, they are few in the Palmarctic
region, more numerous in North America, and most
abundantly represented in Central and South America
and "Australia. The type genus is the only European
representative,

7: "Hx1a,
Laurenti, Syn. Rept., p. 32 (1868).—Partim.

Pupil horizontal. Tongue entire or slightly nicked,
more or less free behind. Vomerine teeth. Tydmpanum
distinet or hidden. Fingers free or webbed; ‘nes
webbed ; tips of fingers and toes dilated into distinet
disks; onter metatarsals bound together. Omosternum
and sternum cartilaginous.

About 160 species are known.

The distribution of the single European species
and its varieties over nearly the whole of the Pale-
aretic region is shown in the accompanying map.

# Described above, ». 15,
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12. HyrA ARBOLEA.
(Plates XTIV and XV.)

Risel, Hist. Ran., p. 32, pls. ix—xii (1758).

Rana arborea, Linnwns, Faun. Suec., 2nds ed., p. 102 (1761), and
Syst. Nat., i, p. 357 (1766); Sturm, Deutschl. Faun., 11,
Heit 1 (1799); Seetzen, Reise Syr. Pal_iii, p. 486 (1835).

Hyla viridis, Luurenti, Syn. Rept., p. 33 (1768); Daudin, Hist.
Rain. Gren. Crap., p. 14, pl. i (1803), and’ Hist. Rept., vili,

. 23 (1808); Gravenhorst, Delic. Mus. Vratisl, p. 23 (1829);
lJ")m'l:rno_y, Régne Anim,, Rept., pl. xxxvii, fig. 8 (18306) ;
Bonaparte, Icon. Faun, Ital., Rett. Anf. (1837); Nilsson,
Skang. Faun., Amf., p. 73 (1842); Duméril & Bibron, Erp.
Gén,, viii, p. 981 (1841); Fatio, Vert. Suisse, iii, p. 423
(1872); Lataste, Herp. Gir., p. 214 (1876); Lessona, Atti
Ace. Line., i, Mem. CL Se. fis,, 1877, p. 1090, pl. iii; Martin
& Rollinat, Vert. Dép, Indre, p. 318 (1894).

Calamita arborews, Schneider, Hist. Amph,, i, p. 158 (1799);
Merrem, Tent. Syst. Amph., p. 170 (1520).

Hyla arborea, Cuvier, Régne Anim,, ii, p. 94 (1817); Schlegel,
Faun. Japon., Rept., p. 112, pl. i, fig. 6 (1836); Giinther,
Cat. Batr. Sal., p. 107 (1858); Collin, Naturh. Tidsskr. (3},
vi, 1869, p. 302; De Betta, Faun. Ital., Rett, Anf, p. 61
(1874); Schreiber, Herp. Eur., p. 106 (1875); Leydig, An.
Butr., p. 94 (1877); Boulenger, Cat. Batr. Ecaud., p. 379
(1882): Cumerano, Mem. Ace. Torin. (2), xxxv, 1883, p, 223,
fig.; Héron-Royer, Bull. Soc. Et. Se. Angers, xiv, 1885,
p. 102; Héron-Royer & Van Bambeke, Arch. Biol., ix, 1884,
p. 245; Bedriaga, Bull. S8oc. Nat. Mosc., 1889, p. 466, and
Amph. Rept. Portug., p. 16 (1889); Héron-Royer, Mém. Soc.
Zool. France, iv, 1591, p. 75; Boulenger, Proe. Zool. Soc,,
1891, p. 610, pl. xIvi, figs. 1—3; Méhely, Mon. Kronstadt,
Herp., p- 72 (1892); Werner, Rept. Amph. Oesterr.-Ung.,
p. 101 (1897); Diirigen, Deutschl. Amph., p. 507, pL 1v,
fig. 3 (1897).

Hyla savignyi, Andouin, Descr. Egypte, Rept., Suppl., p. 183,

ol i, fig. 13 (1827). )

Deonflrohyas arborea, Tscbmjx, Class. Batr., p. 74 (1838).

Dendrahyus sarda (Bonelli), De Betta, Cat. Syst. Rer. Nat.,
Rept., p. 24 (1853).

Hyla arborea, var. japonica, Ginther, 1. ¢., p. 109; Boulenger, Cat.
Batr. Ecaud,, p. 381, and Proe. Zool. Soc., 1887, pL 1i, fig. 2.

Hyla arborec., var. meridionalis, Boettger, Abh, Senck. Ges,, ix,
1874, p. 66; Boulenger, Cat., p. 380, and Tr. Zool. Soe., xiii,
1891, p. 159; Steinduchner, Ann, Hofmus. Wien, vi, 1891,

. 303. )

Hylg,)japmlicn. Camerano, Atti Ace. Torin., xiv, 1879, p. 895,

Hyla perezi, Boscﬁl.OAu. Soe. Esp., ix, 1380, p. 181, and x, 1881,

. ii, figs, T=10.

]thf viridis, var. sarda, Boettger, Ber. Senck. Ges., 1880-81,
p. 143, i
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Hyla arborea, var. savignyi, Bonlenger, Cat., p. 380; Camerano,
Mem. Ace. Torin. (2), xxxv, 1883, p. 226, fig., and Boll,
Mus. Torin., viii, 1893, No. 162, p. 4.,

Hyla arborea, var, intermedia, Bonlenger, 1. c.. p. 381

Hyla barytonus, Héron-Royer, Bull. Soc. Zool. France, 1884,
p-220, pl. ix, and Bull. Soc. Et. Sc. Angers, xiv, 1885, p. 104.

Hyla arborea, var. orientalis, Bedriaga, Bull. Soc. Nat. Mosc,,
1889, p. 473,

Hyla arborea, var. molleri, Bedriaga, 1. c., p. 474.

Vomerine teeth in two small, round or transversely
oval groups between the choanae, which are not larger
P than the Eustachian tubes. Tongue cir-

1. 91. : O s
cular, moderately free and nicked behind.

Head broader than long ; snout short,
rounded, scarcely projecting, as long as
the diameter of the orbit; canthus ros-
tralis distinet ; loveal region slightly
oblique, grooved ; mnostril midway be-

_ tween the eye and the tip of the snont,

Open mouth, OF & little nearer the latter; eye mode-

_rate ; interorbital space as broad as the
upper eyelid, a little broader than the distance between
the nostrils ; tympanum perfectly distinet, not more
than half the diameter of the eye.

Jingers moderate, webbed at the base, the rudi-
mentary web sometimes very indistinet, the terminal
disks nearly as large as the tympanum; first finger
shorter than second, second and fourth nearly equal,
thll‘d. lo‘ngest; subarticular tubercles large, prominent ;
no distinet palmar tubercles. A strong fold separates
the hand from the forearm above.

Hind limb moderate; the tibio-tarsal artienlation
reaches the tympanum, the “eye, or between the eye
and the nostril; tibia as long as or a little longer than
the femur, the heels nearly meeting or overlapping
when the lefrs are folded at right angles to the rhachis.
Foot as long as or shorter than the.tibia; toes one-
half to two-thirds webbed, the disks a little smaller
than those of the'fingers; subarticular tubercles well
developed, prominent ; a round or oval inner meta-
tarsal tubercle, measuring one-shird to two-fifths the

o
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length of the inmer toe; outer metatarsal tubercle
very small or indistinet. A more or less distinet fold

along the inner edge of the tarsus.
Fie. 92.

Lower surface of foot.

Skin perfectly smooth above, granular on the belly
and under the thighs, also on the throat in the female ;
a fold above the tympanum, and another across the
breast.

Usually uniform bright green above, but turning to
grey, yellowish, or blackish, with or without small
darker spots; white beneath ; inner fingers and inner
toes pale yellow or rosy. T‘he markings which
distinguish “the different varieties will be noticed
further on. Iris golden, more or less obscured by
brown vermiculations, or nearly entirely of a rather

dark brown.
Fra. 93.

Male before and after inflation of the vocal sac.

Male distinguished by a large external subgular
vocal sac, of yellow, brown, or green coiour, which
when empty forms folds, and when blown out resembles
a bladder considerably larger than the head. Apparent
copulatory asperities are absent, bui the base of the
inner finger is sometimes covered during the breeding
season with small, eolonrless, horny granules.
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GrocrarHICAL VAriations.—This species may be
divided, from the permanent markings, into a number
of more or less defined varieties, each of which has a
distinet habitat.

1. Forma typica. A greyish, brown, or black streak,
edged above with yellow or white, extends from the
nostril through the eye and the tympanum along the
side of the boady, sending upwards and forwards a
branch on the loin; a whitish line on the upper lip,
descending to the shoulder, and then ascending to the
eye, limiting an elongate green area behind and below
the commissure of the jaws ; a dark, light-edged eross-
- line above the vent; the outer side of the fore-arm,
carpus and fourth finger, tibia, tarsus, metatarsus,
and fifth toe with a more or less distinet dark and
light edge.

This is the most widely distributed form in Burope,
inhabiting the greater part of the continent and ex-
tending into Asia Minor.

2. Var. savignyi, Aud. (japonica, Gthr.). Similar
to the typical form, but the marking on the loin is
absent, or distinet from the lateral streak, which is
frequently broken up into spots from the middle of
the side.

Inhabits Corsica, Elba, Sardinia, the Greek Archi-
pelago, South-western Asia, Lower Egypt, Corea,
China, and Japan.

Allusion has been made in the Introduction to the
great facility with which the common tree-frog not

only changes colour, but also puts on temporary dark

or light spots, which greatly alter its appeardnce.
In this variety, however, we find specimens with large
dark spots or stripes on the back and ecross-bars on
the limbs, which appear to be permanent, and owing
to which these frogs have been regarded as distinct
species (I, japonica, Gthr., H. sarda, Bonelli). Such
specimens are more frequent in China and Japan,
but also oceur, though in leszer abundance than and
promiscuonsly with unspotfed ones, in Corsica, in

.
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Sardinia, in Cyprus, in Syria, and in Persia. We
have here to deal with a case of colour-dimorphism
which is the more striking from the fact that in most
parts of Europe the coloration of the tree- frog, apart
from the play of the chromatcphores, is so very
constant.

These spotted or striped examples are of further
interest in throwing light upon the origin of the
curious lnmbar marking of the typical form. E ilongate,
dark, light-edged hpols may form a regular series along
each sx(le of the back, the last qpot meeting at an
angle the lateral dark streak, with which it may even
sometimes be almost confluent, as is shown on one
side in a Sardinian specimen in M. Lataste’s collection
(Pl. XV, fig. 1), and in a Japansse specimen in the
British Museum (fig. 5). There is every reason to
believe that these examples represent the original
f~.em from which the other colour-varieties Lave been
acrived, and that the lumbar marking of the typical
I arborea is to be looked upon as the reinains of a
second, upper longitudinal stripe. (

Some Qpecunem (Cyprus) have four stripes or series
of spots in addition to the lateral; others (Japar)
have a pair of - or >-shaped mm'kmo's on the
scapular region.

3. Var. intermedia, Blgr. Agrees with the typical
form in having a lateral line and a mark on the loin ;
but the green extends on the sides of the throat, as
in var. mer idionalis. This variety was established on
a specnnen from Bologna and another from Sicily,
whieh are perhaps onlv mongrels between the t\plcal
form and the var. meridionalis.

4. Var. meridionalis, Bttgr. (perezi, Bosed, barytonis,
Héron-Royer). 'The green of the upper surfaces
extends on each side of the thro at, where it gradu-
ally vanishes, or involves nearly ﬂxe whole of the
vocal sac; a dark brown or Guldon line from the
nostril to the eye, nsually continued behind the latter,
covering entirely or p.u'tn]lv the tympanum; no
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lateral line on the body; a whitish cross-streak above

the vent; a whitish or pale golden line along the"

inner edge of the tibia and the outer edge of the
tarsus, metatarsus, and fifth toe ; back of the thig_hs
often yellow or pale orange, uniform or speckled with
brown. This form inhabits the south of France,
Italy, the' Pyrenean peninsula, the Balearic Islands,
North-west Africa, Madeira, and the Canary Islands.

A further®variety (immaculata, Bttgr.¥) has been
described from China, but as it lacks the web between
the fingers it cannot be united with H. arborea. Var.
orientalis, Bedr., from Russia, and var. molleri, Bedr.,
from Portugal, I would regard as not sufficiently
distinguished from the typical form; and the var.
wntermedia, Blgr., may be merely a mongrel. I shall
therefore limit myself to remarks on the value of the
characters of the vars. savignyi and meridionalis,
which have been regarded by some authors as distinet
Species. But before doing this it is desirable to give
detailed measurements of specimens of the typical
form and the two principal varieties.

MeasvreEMENTS (in millimetres).

Forma fypica.

& ?
1. 2. 3. 4. B e:
From snout to vent TR A2 88 Al vdSE Yl4S
Length of head T TR e T T
Width of head S0 e 1 SR b IS k2 BT 6 S R
iameter of eye. | AR A S A N SR
Interothital width . T 3 .. 85.. 35.. 85
rom eye to nostril 23 3 ISR A I
Dian” endof snout . 6 ... 6 5 ... 8 W B Ll
Lameter of tympanum ., 2 " © 2 B3 O R
Fore limh, | ; T IO T Y BT i S
Hind limb, 560, eh 8L 158 Lk B3 L aoNNtEs
Tibia : ; AL ST U S | EBARIE - v s
Foot . / s D 1 o (s b 18 S L T
L 8t. Malo: Bonlenger, 5. Oporto.
2, 4. Calabria: Giglioli. 8. Crete: Maltzan.

8. Corunna: Seoane.

¥ Ber. Senck, Ges., 1888, p. 189, and 1894, p. 140.
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Var. savignyi.
3 o
1 2. 3. 4. 5. 6.
From snout to vent .30 .. 44 40.:%, 0 89N WH 0 L Ne8Y
Length of head 3 Al e b 1 20 R100 i Sl
‘Width of head . SRR L SIS BN 2 b e S i o
Diameter of eye . AR R | 4 SDLn bt
Intervorbital width . L 35 e Pl Al R E T
From eye to nostril v 200 0O D D L0t M2
> end of snont ., 4 ... 6 5 G LG e g0 18
Diameter of tympanum . 15... 2 2 IR T
Fore limb a R R OB O 267 ... 30 ...%°24
Hind limb . 45 69 ... 59 59 ... 66 ... 55
Tibia . 14 21 =19 18 . 20 16
Foot . . o W SRR Lt IR [ e [ 19 16
1. Elba: Trevelyan. 4, Sardinia: Lataste,
2, Wady-el-Kurm: Tristram. 5. Fao, Persia: Cumming,
3. L. Bamas: Barrois, 8. Gensan, Corea: Leech.
Var. meridionalis,
d 2
TN 3. 4. 5. 6.
From snout to vent . .38 .. 41 ... 43 88 ...46 .. 48
Length of head . s b DA 8 1 i b > 1 el L FRMG T 3
Width of head A8 E18 N I O il SNGEETS
Diameter of eye . ey R R, g ot 5 AR B S Y L
Interorbital width . 3 Jeaval ot SRR SRR R e R LT RETE
From eye to nostril . 3 3 .. 3 .03 35.. 85
5 end of snont ?) 5) g : ;’: : 35 g 3
Diameter of tympanum VA DI S AN TS
Fore limb y . - .23 ...25 b2 SRR D S
Hind limb . 60 ... 65 88 ... 568 BN 170
Mibia . ) b e | 21 187 BT 22
Foot . . o0 L jonely 19 e Fe el 19
1, 4. Cadillac, Gironde: Luataste. | 5. Genoa: Poulton.
9. Bologna: Bianconi. 6. Hammam Meskoutine:
3. Cabeza del Buzy : Boscd. Anderson.

In the typical form the tibia is not longer than the
thigh, not or but slightly longer than the foot; when
the imbs are folded, the neels hardly or just meet
without overlapping, and when stretehed forwards
the heel or tibio-tarsal articulation reaches the tym-
panum or the eye. In the var. savignyi the proportiogs
are the same, or approach those of the var. meridionalis,
as, for instance, in the specimen from Elba. In
the var. meridionalis the form is mdre slender; the
tibia is longer than the femur, longer than the foot,
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the heels overlap, and the tibio-tarsal articulation
reaches the eye or between the eye and the mostril. &=
Besides, the vocal .sae is larger, and the voice gleeper,
whence the name baryfonus, which has been given fo
it by Héron-Royer.

F1a. 94.
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Hind limbs of Hyla arborea, showing varviations in the pl'oportiqns
of the tibia and foot. The dotted line indicates the middle line
of the body. A. &, f~ typica, St. Malo. B. &, v. Savignyi,
Jerusalem. ¢. &, v. meridionalis, Oannes.

These structural differences are, however, far from
constant ; there arve intermediate forms, as, for In-
stance, the var. molleri, which Bedriaga defines as a
H. meridionalis with the coloration of the typical form.
A male specimen from Ciudad Real may, I think, be
referred to it; the heels slightly overlap, the tibia
measures 17 mm. and the foot 15, just as in a I, meri-
dionalis, but the coloration is that of the typical form,
and the specimen was identified as such by Boscd. A
female from Coimbra, received from Dr. de Bedriaga
himself, agrees in the proportion of the limbs: tibia
22 mm,, foot 20.

A glance at the preceding tables of measurements
suffices to show that the difference in length hetween
tibia and foot, so considerable in the extremés, is
bridged over in such a manner as to render a precise
definition impossible. The same may be said of the
developmént of the vocal sac. We have therefore to
fall back upon the coloration for diagnosing the three
forms, and this is surely not enough to justify their
being treated as species, the more so as the var,
savignyi is itself a connecting link between the typical
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form and the var. meridionalis.* We have here to
deal with a similar case as offered by Rana esculenta,
and I have adopted, the same course, viz. reduced the
various forms to the rank of varieties.

SKELETON. — Skull feebly ossified. A very large
fontanelle above, bordered on the sides by the narrow
fronto-parietal bones ; ethmoid short, its upper lamina
obtusely pointed or rounded in front and penetrating
between the nasals, which are small and separated from
each other. Squamosal feeble, with short zygomatic
branch. Vomers small, separated or narrowly in
contact on the median line; palatines well developed ;
pterygoid small, the three branches about equal in
length, and widely separated from the palatine; para-
sphenoid L-shaped, pointed in front, reaching to be-
tween the palatines. Mento-Meckelian bones distinct.

Hyoid a short cartilaginous plate, much broader
than long, with moderately slender cornua and no
anterior processes, very short postero-lateral processes,
and long, slender bony styles (thyrohyals) posteriorly.

Vertebral column twice to twice and one-third as
long as the skull. First diapophysis slender and hori-
zontal or directed slightly forwards; second muszh
longer and expanded at the end, somewhat similar ic
shape to the sacral diapophysis; third to eighth slender
and subequal in length; the third and fourth directed
backwards, the fifth horizontal, the sixth and seventh
directed forwards. Sacral vertebra with moderately
dilated diapophyses, and two condyles for articulation
with urostyle. Latter a little shorter than the rest of
the vertebral column, without transverse processes at
the Dase.

Praccoracoids slender, strongly curved, entering the
glenoid cavity ; coracoids mearly straight, dilated
towards the epicoracoid; omosternum and sternum car-
tilaginous ; supra-scapuia partially oszified. Humerus

® T have specimens of the latter from Tangicr which show a slight
but distinet indication of the lateral stl'guk, and are thus intermediate
between H. meridionalis and H, savignyi,
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once and a half as long as radius-ulna. Carpus with
six elements, two of which are in contact with radius--,:-ﬁkv-.
ulna; two bones ta the prapollex..
Pelvis about two-thirds the length of the vertebral
column. Pubis ossified, not entering the acetabulum.

F1a, 95.

P ———

Skeleton of male,
Femur feebly curved, as lon
fibula; astragalus and eale
the length of tibia-fibula ;

g as or shorter than tibjs. ]
aneum slender, about half
three tarsalia in the distal

\
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row, and two bones to the préehallux. Terminal

& -phalanges claw-shaped, swollen at the base.

MeasurREMENTS OF SKELETON (in millimetres).

F. typica, V. savignyi. V. meridion.
g
Length of skull . i L e e b 11 12
Width of skull ; o L R LA 1 14 15
Least interorbital width . 4 ... 4 BB A +
Dorsal vertebral colomn . 16 ... 16 14z 16
Urostyle . 3 S LTI 1 13 ¥, 14
Humerus . . B R | 11 11
Radius-ulna s S SE ST 8:55 Ll 75
Manus . ~ i LR R 13 23 13
Pelvis . 5 Ak [ IS b 17 19
Femur . 5 iep b ks s b 18 20
Tibia 3 % Pl b SV T ) 19 21
Tarsus 3 2 A RS b | 10 12
Pes . ! A S AR B i 17 20

Hagpirs.— Hyla arborea holds a unique position
among HEuropean Batrachians from its scansorial,
arboreal habits. T'he adhesive disks in which its digits
terminate enable it to climb with the greatest facility
up smooth vertical surfaces, and a considerable part of
its existence is spent in the foliage of bushes and
trees. Owing probably to confidence in its protec-
tive coloration, this Batrachian makes no attempt
to escape when detected, and, although a powerful
jumper and expert acrobat, its attitude when handled
1s s0 quiet and passive as to make it a pet in all
countries : alone of its tribe it does not inspire fright
or repulsion to most people, although the acrid secre-
tion of its skin is highly poisonous, and produbes a
smarting sensation when applied to our mucous mem-
brands or to excoriated paris of our fingers.

Its barometrical qualities, so valued in Germany,
where the little frog is kept in glass eylinders furnished
with a ladder standing in an inch or two of water,
which ladder the frog is supposed to ascend or descend,
and thus forecast the weather, have been much
exaggerated. Lendenfeld’s experiments have con-
vinced him that no reliance can be placed on its

$
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prognostics—a conclusion which my own experience
can only confirm. L

The tree-frog lives well in confinement, feeding
readily on flies and mealworms ; a man of the name
of Papst, in Gotha, is said to have kept one for
twenty-two years. 3 :

In Central Europe paiving takes place in April or
beginning of May, mostly at night, and lasts but a short
time. The male seizes the female about the arms,
and digs the hands in the axils or above the shoulders
under the fold prolonged from the supra-tympanic. 0
The croaking during the pairing season is very loud,
produced nostly in the evening and at night, and the
males joining in choruses, the rolling crak-cral voice
1s to be heard miles off. I'hese concerts are continued )
far into the summer when the weather is bright or é
on the approach of a thunderstorm, and sometimes ¢
even as late as autumn. The female enters the water, 2
where she is awaited by the males, only when ready '
to spawn,.and oviposition is accomplished in a few
hours. Deep pools or pounds of clear water, more or

V' SO

:.
less richly endowed with vegetation, sometimes flooded '(
qaarries, are selected for the purpose, and in the early - 8
part of summer the graceful tadpoles may be seen ‘

swimming about like fish in every divection, very w_
unlike most others, which keep more to the bottom
and only rise now and then to fetch air at the surface,
or lazily lie basking in the sun in the shallow parts.

Metamorphosis takes place at the end of July or
beginning of August, when swarms of baby tree-frogs
may be found hidden in the grass near thenr birth-
place, whence they emerge after a heavy rain.in such
numbers as to produce the delusion of showers of
frogs; a delusion which is much inereased by the fact
that they sometimes climb up the clothes of passers by,
who fancy they have come down on them with the
rain. :

A case of hibernation in the larval state has been
recorded by Lessona. 4
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§
o X Eaes.—Deposited in several lumps, not exceeding
o ~the size of a walnut, attached to weeds below the
surface of the water., Vitelline sphere
measuring 14 mm. in diameter, yellow-
. ish-white with grey or pale brown
upper pole; external adhesive envelop
not measuring more than 4 mm. in
diameter. Each female produces only
800 to 1000 eggs. The embryo, when
liberated, is yellowish, with rudi-
g mentary branched external gills, and a well-developed
L tail.

Taprore (Pl 1I, figs. 6—8).—Length of body once
and one-third to once and a half its width, about half
the length of the tail. Nostrils a little nearer the
eyes than the end of the snout. Eyes perfectly
lateral, visible from above and from below, a little
nearer the spiraculum than the end of the snout;
the distance between the eyes once and a half to twice
as great as the distance between the nostrils, which
equals the width of the mouth. Spiraculum on the
left side, directed upwards and backwards, nearer the

* posterior than the anterior extremity of the body, net
very prominent, but visible from above and from.
below. Anus opening on the right side, close to the
bod_ya above the lower pdgc of the tail. 'I'ail once
and three-fourths to twice and one-third the length

T T e
A3

! of the body, twice to twice and a half as long as deep,
3 acutely pointed, attenuate or mucronate at the end;
1§ upper crest very convex, and extending far forwards

on the back, almost to between the eyes; lower crest
as much developed as the upper, and extending on to
the belly considerably beyond the anus; the depth of
the muscular portion at its base one-third or rather
less than one-third the greatest total depth.

Beak broadly edged with black. Lips bordered
with papille, which are absent in the middle of the
upper border, and usually form two rows on the lower
lip. Series of labial teeth %, all except the first lower
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occupying nearly the whole width of the lip; the
second upper is narrowly interrupted in the middle,
and so is sometimes the third lower; the first lower
series only one-third to half as long as the second.

The lines of muciferous crypts can usually be traced
without much difficulty : a loop-shaped one on each
side of the head, passing above the nostril and border-
ing the eye above and below, both ends nearly meet-
ing close to the upperlip; and another along each side
of the body to the middle of the muscular portion of
the tail. :

Olive above, with golden gloss; sides with golden
spots; belly white, with pearl-coloured or golden
spots ; muscular part of the tail yellowish with or
without blackish dots and frequently with a median
black line at its base; caudal crests whitish, immacu-
late or more or less profusely dotted and spotted with
grey or blackish.

Total length 49 mm.; body 16; width of body 12;
tail 33 ; depth of tail 15.

Tadpoles of the var. meridionalis differ in having
the second series of upper labial teeth more broadly

|

ieterrupted in the middle, and in having the muscular *

-part of the tail bordered above and below by a black
line; these two lines, together with a third running
along the middle line of the side of the tail, whig]n 18
immaculate or but scantily spotted, give it a peculiar
appearance.

Camerano has desceribed tadpoles of the var. savigny:
from Syria. He finds them to agree with the typical
form in the buccal apparatus. Some specimens re-
gsemble the var. meridionalls in the two black 1in€s on
the muscular part of the tail, whilst others are quite
similar to the typical form. The single Syrian tadpole
examined by me is distinguished by a pair of broad
dark brown stripes along the muscular part of the tail,
the lower being broken up into elongate spots. Thus,
as a larva as well as in the perfect state, the var.
savignyi connects the characters of the typical form
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and the var. meridionalis, and affords a further argu-

- ment against specific distinction.

Hasrrar.—The range of Hyla arborea extends across
the Palmarctic region, from Western Europe, North-
west Africa, Madeira, and the Canary Islands to Corea,
Japan, China, and Hainan. 'I'he northernmost points
of its habitat are Southern Sweden and Livonia, and it
is absent from the British Isles. The typical form is
distributed over the greater part of Europe, with the

‘exception of Southern France, and occurs also in

Transcaucasia and Asia Minor. The var. inlermedia
is only known from Italy and Sicily. The var. savignyi
is found in Corsica, Elba, Sardinia, Asia Minor, Cyprus,
Syria, Lower Egypt, Mesopotamia, Persia, Central Asia,
Corea, China, Japan, and Hainan. The var. meridio-
nalis inhabits the south of France, Spain and Portugal,
Liguria, Emilia, Sicily (?), Tunisia, Algeria, Morocco,
Madeira, and the Canary Islands.

The typical form reaches an altitude of 3300 feet in

the Alps, according to Fatio.

Of the three specimens figured on Pl. XIV, two,
male and female, belong to the typical form from
Belgium ; the third, on the right-hand side, 1s a female
of the vav. meridionalis from the Riviera.

Specimens of the var. savignyi are represented on
Pl. XV, figs. 1 and 2, from Sardinia (Lataste Collec-
tion); fig. 3, from Cyprus (Rolle); fig. 4, from Wady el
Kurm, Syria (Tristram); fig. 5, from Tsu-Shima, Japan
(Holst); fig. 6, from Daibutz, Japan (J. Anderson).

e e S —
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Series B.—FIRMISTERNIA.

Pectoral arch immoveable, the coracoids firmly united
by a simple epicoradcoid cartilage ; pracoracoids rest-
ing with their distal extremity upon the coracoids, or
connected with the latter by the epicoracoid cartilage.

Family 5—RANID A,

Vertebrae proccelous, without autogenous ribs; dia-
pophyses of sacral wertebra cylindrical. Upper jaw
toothed.

This family, the most specialised of the order,
contains a large number of genera, and its distribution
extends over the greater part of the world, Australia,
New Zealand, ' and the southern parts of South

X

America excepted. The genus Rana is its only repre- |

sentative in the western Palearctic sub-region.

8. RaNa.
Linnmus, Syst. Nat., p. 354 (1766).—Partim.

Pupil horizontal. Tongue free and forked behind.
Vomerine teeth. Tympanum distinet or hidden.
Fingers free; toes webbed; outer metatarsals sepa-
rated by web. Omosternum and sternum with a
strong bony style.

The distribution of this genus is the same as that
of the family, but only one species, out of about 160
that are now known, is found in the tropical parts of
South America, and one in the extreme north of
Queensland ; the great bulk belong to the Indian
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region. Eight species are known to occur in Europe ;

they may be distinguished by means of the following

Synopsis : =

I. Vomerine teeth between the choanwm or extending
slightly beyond their posterior borders ; inter-
orbital space very narrow, measuring one-third
to one-half the width of the upper eyelid ; male
with external vocal sacs; colour-often green.

: . esculenta.

IT. Vomerine teeth behind the level of the choanae;
voca) sacs internal or absent; colour never
green. 5

. Tibio-tarsal articulation rarely reaching the
tip of the snout and never beyond ; distance
between the dorso-lateral glandular folds
contained five to seven times in the length
from snout to vent; male with internal
voeal sacs.

Inner metatarsal tubercle large, .hard, com-
pressed, measuring one-half to two-thirds
its distance from the tip of the inner toe;
first finger extending beyond second; tikia
shorter than the fore limb. It arvalis.

Inner metatarsal tubercle small, soft, oval;
first and second fingers equal, or first
extending slightly beyond second; tibia as
long as or slightly shorter than the fore
BB, 5 N e st el ket AT CORRTATY

Inner metatarsal tubercle small, soft, oval;
first finger extending beyond second ; fibia
considerably shorter than the fore limb,

. temporaria.,

MTibio-tarsal articulation reaching the tip of
the snout or beyond; tibia as long as or a little
shorter than the fore limb; distance between
the dorso-lateral glandular folds contained
four to five and a half times in the length
from snout to vent ; male without voeal saes.

1

==
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1. Tympanum measuring one-half to two-thirds
the diameter of the eye, from which it is
separated by a distance equal to one-half
to once its own diameter.

Distance between the nostrils greater than the
interorbital width ; tympanum moderately or
feebly distinct ; first finger not extending or
extending but very slightly beyond second ;
inner metatarsal tubercle two-fifths to one-
half the length of the inner toe, as long.as
the diameter of the tympanum.

R. @yeca.

Distance between the nostrils a little greater
than the interorbital width ; tympanum very
distinet ; first finger not extending or ex-
tending but very slightly beyond second;
mner metatarsal tubercle omne-third the
length of the inner toe, shorter than the
diameter of the tympanum. R. iberica.

Distance between the nostrils not greater than

the irterorbital width ; tympanum very

distinet ; first finger extending beyond
second ; inner metatarsal tubercle one-third
the length of the inner toe, shorter than the
d'l‘amet.er of the tympanum. R. latastii.
I'ympanum measuring two-thirds to four-
fifths the diameter of the eye, and close to
the latter ; first finger extending beyond
second ; subarticular tubercles and inner
metatarsal tubercle very prominent.
R. agilis,

2.

Two Maps are appended to show the distribution of
these Spestes. The first deals with Rana eseulenta
and 168 varieties, the second with the remaining species
forming the section named ‘“ Rana fusex” by Fatio,
and “ Rane temporarip by Lataste, which have long

been ?Onﬁ)lmde(l under the Linnean name Rana femn-
2)07'(17'“1,.
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¥ 13. RANA ESCULENTA.
(Plates XVI and ?(VII.)

Réisel, Hist. Ran., p. 3, pls. xiii—xvi (1758).
Rana esculenta, Linnwus, Faun, Suec., 2nd ed., p. 102 (1761), and

Syst. Nat., i, p. 857 (1766) ; Luurenti, Syn. Rept., pp. 31 and
136 (1768); Miller, Zool. Dan. Prodr., p. 35 (f77b’); Sturm,
Deutschl. Faun., iii, Heft 1 (1799); Shaw, Gen. Zool., iii, p.
103, pl. xxxi (1802); Daudin, Hist. Rain. Gren. Crap., % 46,
plicv, fig. 1 (1803), and Hist. Rept., viii, p. 90 (1803); Eich-
wald, Zool. Spec. Ross. Pol., iii, p. 166 (1831); Schlegel,
Faun. Japon., Rept., p. 109, pl. iii, fig. 1 (1836) ; Bonaparte,
1con. Faun. Ital., Rett. Anf. (1837); Nilsson, Skand. Faun.,
Amf., p. 83 (1842); Bell, Brit. Rept,, 2nd ed., p. 110, fig.
(1849) ; Magsalongo, Exp. Veron,, p. 47 (1854) ; Giinther, Cat.
Batr. Sal.,, p. 12 (1858), and Rept. Brit. Ind., p. 408 (1864) ;
Collin, Naturh. Tidsskr. (3). vii, 1869, p. 280; Koch, Ber.
Senck. Ges., 1872, p. 135; Fatio, Vert. Suigse, iii, p. 312
(1872); De Betta, Faun. Ital.,, Rett. Anf, p. 63 (1874);
Boettger, Abh. Senck. Ges,, ix, 1874, p. 165; Schreiber,
Herp. Eur., p. 177 (1875) ; Leydig, An. Bate., p. 104 (1877);
Lessona, Atti Ace. Lincei, Mem. CL Se. fis., 1, 1877, p. 1050,
pl. i; Lataste, Bull. Soc. Zool. France, 1880, p. 61; Came-
runo, Bull, Ass. Frang., 1881, p. 680; Boulenger, Cat. Batr,
Beaud., p. 38 (1882); Pfliger, Arch. Ges. Physiol,, %xix,
1282, p. 67; Camerano, Mem. Ace. Torin. (2), xxxv, 1883, p.
241, pl. i, fig. 1; Boulenger, The Zool., 1884, pp. 220 and 265,
and Eroc. Zool, Sce., 1884, p. 573, pl. Iv; Héron-Royer, Bull.
‘Soc. Bt. Se. Angers, xiv, 1885, p. 110; Bedriaga, Bull. Soc.
Nat, Moscou, 1889, p. 242; Boulenger, Proc. Zool. Soc., 1891,
;l)f. 374 and 604, pl. xlv, fig. 1; Méhely, Beitr. Mon. Kronstadt,
erp., p. 51 (1892); Douglass, Herp. Baden, p. 38 (1894);
Werner, Rept. Amph. Oesterr..Ung., p. 86 (1897); Diurigen,
Deutschl. Amph., p. 422, pl. iv, fig. 1 (1897). ]

Rana ridibunda, Pallas, Reise, i, p. 458 (1771).
Rana chinensis, Osbeck, Voy. China, i, p. 299 (1771); Bonna-

terre, Encycl. Méth., Erp., p. 6 (1789).

Rana vulgaris, Lacépede, Quadr. Ov. i, Syn. Méth. and p. 503

(1788).

Rana maritima, Risso, Hist. Nat. BEur. Mér.. iii, p. 92 (1826);

Bonaparte, 1. c. (1839); Girard, U, S, Explor. Exped., Herp.,
p- 25, pl. ii, figs. 7—12 (1858).

Rana cachinnans, Pallas, Zoogr. Ross.-As., iii, p. 7, pl. i, figs. 1

and 2 (1831); Eichwald, Zool. Spec., iii, p. 166, and Faun.
Casp.- Canc., iii, p. 126, pl. xxx (1841).

Rana cavcasica, Pallas, 1. c. »
Rana dentex, Krynicki, Bull. Soc. Nat. Moscou, 1837, pt. iii, p. 63,

pl. il
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Rana hispanica (Fitzinger), Bonaparte, 1. ¢.

Rana calearate (non Michahelles), Tschudi, Class. Batr., p. 80,
pl. i, fig. 1 (1838).

Rana fluviatilis (Rusconi), Bonaparte, Mem. Ace. Torin. (2), ii,
1839, p. 249.

Rana tigrina (non Daundin), Eichwald, 1. ¢. !

Rana viridis (non Linn®us), Duméril & Bibron, Brp. Gén., viii,
p. 343 (1841); Lataste, Herp. Gir., p, 224 (1876) ; Héron.
Royer & Van Bambeke, Arch. Biol., ix, 1889, p. 250; Martin
& Rollinat, Ver?. Dép. Indve, p. 323 (186:1).

Rana esculenta, var. japonica, Maack, Voy. Amour, p. 153 (1859) ;
Boulenger, Cat. Batr, Ecaud., p. 40 (1882).

Rana marmorata, Hallowell, Proc. Ae. Philad., 1860, p. 500;
Camerano, Atti Ace. Torin., xiv, 1879, p. 871,

Rana nigromaculata, Hallowell, 1. c.

Hoplobatrachus reinhardti, Peters, Mon. Berl. Ac., 1867, p. 711.

Tomepterna porosa, Cope, Proe. Ac. Philad., 1863p. 111,

Rana escitenta, var. sylvatica, Xoch, Ber. Scna(. Ges., 1872,

. 150.

Rrrnrlx) veinhardéi, Moollendorff, Journ. N, China Br. As. Sce.
(2), xi, 1877, p. 105,

Rana esenlenta viridis, Pataste, Bull. Soc, Zool. France, 1880, p. 61.

Rana esculenta marmorata, Lataste, 1. c.

Rana eseulenta, var. viridis, Camerano, Bull. Ass. Frane., 1881,
p- $80, and Mem. Ace. Torin. (2), xxxv, 1883, p. 243. |
Rana esculenta, var, legsonge, Camerano, 11. ce.; Boulenger, The
Zool., 1884, p. 265, and Proc. Zool. Soc., 1884, p. 660, pl. x1,

and d891, p. 376.

Rana esculenta, yar. cachinnans, Camerano, 1l. cc,

Rana esculente, var. bedriagse, Camerano, 11, cc.

Rana eseulenta, var. latastii, Camerano, ll. cc.

Rana porosa, Bonlenger, 1. ¢.

Rana fortis, Boulenger, The Zool., 1884, p. 220.

Rana esculenta, var. ridibunda, Boulenger, Proc. Zool. Soc., 1885,

p. 666, pl. x1; Boettger, in Radde, Faun. Flor, Casp.-Geb,,

p- 76 (1886), Sitzb. Ak. Berl, 1888, p. 145, and Zvol. Jahrb,,

1ii, 1888, p. 953; Walter, Zool. Jahrb., iii, 1888, p. 976,

Boulenger, Proc. Zool. Soc., 1891, p. 874, and Tr. Zool. Soe,,

xiii, 18901, p. 157; Werner, Verh. Zool.-bot. Ges. Wien, xli,

1891, p. 758; Boettger, Ber. Senck. Ges., 1892, p. 183;

Méhely, Zool. Anz., 1894, p. 78; Werner, Verh. Zool.-bot.

(Ges. Wien, xliv, 1804, pp. 86 and 234.

Rana esculenta, yar. perezi, Seoane, The Zool,, 1885, p. 171, fig.;
Boettger, Sitzb. Ak, Berl, 1887, p. 179.

Rana esculenta, var. hispanica, Bedriaga, Bull. Soc. Nat,Moscou,
1889, p. 258, and Amph. Rept. Portug., p. 5 (1889); Stein-
dachner, Ann. Hofmus. Wien, vi, 1891, p. 304

Rana oeulenta, var. nigromaculata, Boulenger, Proc. Zool. Soe.,
1891, p, 376.

Vomerine teeth in two transverse or more or less
oblique groups between the choan® or extending
slightly beyond their posterior borders.
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Head as long as broad or a little broader than long;
snout rounded or obtusely pointed, projecting beyond

the mouth, as long as or a little
longer than the diameter of the
orbit ; canthus rostralis obtuse;
loreal region very oblique; nostril
equally distant from the eye and
the tip of the snout or nearer the
former; interorbital space narrow,
one-third to one-half the width of
the upper eyelid, narrower than
the space between the mnostrils,
and often distinctly grooved lon-
gitudinally ; tympanum very dis-
tinet, one-half to three-fourths
the diameter of the eye.

Fie. 97,

Open mouth.

Fingers obtusely pointed, first a little longer than
seeond ; subarticular tubercles small, .moderately

prominent.
Fia. 98.

Upper views of heads of German specimens (var, ridibunda).

[Frem P Z. S, 1885
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Hind limb very variable in length ; the tibio-tarsal
articulation reaches between the shoulder and the tip
of the snout; tibia as long as or skorter than the fore
limb, as long as, longer, or shorter than the thigh.
Foot as long as or longer than the tibia; toes entirely
or almost entirely webbed, with small subarticular
tubercles ; inner metatarsal tubercle varying in shape
and size according to the varieties, oval and feebly pro-
minent or compressed and crescentic ; a small rounded
tubercle usually present at the base of the fourth toe.

Skin smooth or verrucose, usually with small granu-
lar asperities on the sides and hind limbs ; @prominent
glandular dorso-lateral fold; these folds parallel or
slightly diverging towards the sacrum, the distance
between them on the scapular region one-sixth to one-
fourth the length from snout to vent; a short glan-
dular fold behind the angle of the mouth ; more or less
distinet glandular ridges may run along the upper
surface of the tibia ; lower parts smooth, more or less
distinctly granulate or areolate on the hinder part of
the belly and uncer the thighs.

Upper parts brown, green, olive, or blue, uniform
or spotted with dark olive or black, often with a light
‘vellow, green, or blue vertebral stripe ; glandular lateral
folds usually golden or bronzy; hind limbs with or
without dark cross-bars ; hinder side of thighs usually
with dark marblings ; a dark temporal spot sometimes
present ; lower parts white, uniform or spotted or
marbled with blackish. Iris golden, or black and
golden.

Males distinguished by stronger fore limbs, a pad-like
swelling at the base of the inner finger, covered during
the breeding season with grey horny granules, and
an external vocal sac on each side of the head ; this
sac issues from a slit in the skin behind the angle of
the jaws, the length of which about equals the dia-
meter of the orbit. A more or less distinet fold in the
position of the vocal sac is usually visible in the
females, and in a large female from Pisa I even find
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the sac actually developed, although smaller than in
the males.

Fiag. 99.

A ~

Lower view of head of male, showing
inflated vocal sacs.

Variarions.—It is a well-known fact that the edible
frog presents a greater amount of variation, both as
regards structure and coloration, than perhaps any
other species of Batrachians. No herpetologist having
before him the Japanese and Spanish frpgs, without
a knowledge of the intermediate ferms, would hesi-
tate to pronounce them as representing different
species ; they have, in fact, been referred to distinet
genera by such experienced workers as Peters and
Cope. But if we pursue our investigations over the
wide area occupied by this frog, viz. the whole of the
Palmarctic region, we soon find all the differences by
which we were at first struck to blend through such
a number of intermediate forms as to leave no other
course open but to maintain intact the Linnean species.
However, a great difficulty still remains to be dealt
with : .the principal of the differences ascerfained are
not merely individual ; nor are they entirely dependent
on locality or climate, as almost identical s ecimens
are met with at such distant points as North C?ermany,
the Sahara, and Baluchistan. And, what is more
striking still, in the case of two forms occurring in
the same locality they may be perfectly separable
and not interbreed, as has been shown to be the case
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in Germany. It is, therefore, not serving the interest
of exact taxonomy and zoogeography to be satisfied
with the comprehensive mnotion of Rana esculenta.
Attempts should be made at a division of the specific
type into races or sub-species. With this object in
view, L have for the last fifteen years been amassin
material and information, and have subjected the
many hundreds of specimens which have passed
through my hands to a most minute examination and
comparison,

The first attempt at subdividing Rane esculenta
into sub-species, published by Camerang in 1881,
proved on tue whole a failure. In various pdpers
contributed since 1884 1 have endeavoured to throw
some light on the matter; and have ultimately pro-
posed, in 1891, to divide the species into four prineipal
forms, viz.—

1. Var. tipisunpa, Pall. (cachinnans, Pall. ; cancasica
Pall.; tigrina, Eichw.; dentew, Kryn.; 2 7;1(“-[&.,"“:
Risso; hispanica, Fitz.; latastii, Camer.; bedriaga,
Camer. ; fortis, Blgr. ; perezi, Seoane),

The largest and most widely distributed form,
inhabiting the whole of Europe with the exception of
the north-western and central parts and lta]y
Western Asia as far east as North Baluchistan’
Afghanistan, and Eastern Turkestan, and North Africa:
As being on the whole the least specialised form, ;. ¢,
departing less from the normal pattern of the genus
to which it belongs, it deserves to rank first in the list
although the denomination of forma typica pertains to
the next form, as having been first deseribed under the
name of Rana esculenta.

2. Forms wyeica (esculenta, 1. ; sylvatica, Koch)
Northern and Central Europe and Itul‘y.

3. Var. nessona, Camer, :

The habitat of this frog, which in its characters is
intermediate between the preceding and the next, ig
fn |

.
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still very incompletely ascertained, specimens being
known from England (Cambridgeshire and Norfolk),
the Rhine, Upper. Bavaria (Matzing), the province
Saxony, Austria mnear Vienna, Hungary (Szamos-
Ujvar and Hermannstadt), Piedmont, and probably
other parts of Italy as well as Sicily, where it-occurs
*according to Camerano. A specimen stated to be
from Malta, which I received from the Zoological
Society, was probably imported from Italy or Sicily.
To my surprise I captured, in September, 1895, a few
gpecimens in a small pond at Berchem-St.-Agathe,
near Brussels. I had not previously met with that
form in Belgium. I again came across the same
variety in April, 1897, in a pond at Mesnil-St.-Blaise,
near Givet, where it was very abundant, and where the
typical form seemed to be absent.

I have also lately ascertained its presence near
Paris. Whilst looking over M. Lataste’s collection 1
was struck by a female specimen from Bondy which
belongs to this variety, and which I find had not re-
mained unnoticed by the excellent. herpetologist to
whom we owe its discovery in France. Although he
had quite correctly estimated its relationship to the
Italian form, the name under which he designated
it* can hardly have precedence over that proposed by
Camerano, who was the first to give a precise definition
of this frog and assign it its correct place m the
system. The same form had also been named, and
in a certain way defined, by Bonaparte in 1839 as
« Rana fluviatilis, Rusconi, artubus brevissimis, colo-
vibus luridis.” , :

As peentioned further on, the British specimens are

erhaps introduced from ltaly. Now, liowever, that
the habitat, of the var. lessona is known- not to be

« = J’ai trouvé i Bondy une jolie vaviétc de cette espice, plus petite,
plus dodue, plus vivement Cw.»]:n_’(ve, rappelant cul}c -‘]ui :scrvit. i Spallan-
zani pour ses famenzes expériences sur la génération. Du moins
répond-elle fort bien a la courte description de cet Anoure. A, de
I'Isle croit, avee Spallanzani, que cette forme mérite d'étre spéeifique-
ment distingude, et lui donne le nom de Rane meridionalis.”—Lataste,
« Act, Soe. Linn. Bord.” (1), i, 1876, p. 13.

i
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confined to Italy, the origin of these colonies is more
obscure than ever.

4. Var. cuiNensis, Osb. (marmorata, Hallow. ; nigro-
maculata, Hallow.; reinhardti, Ptrs.; porosa, C(;pe;
japonica, Blgr.).

An Bastern form, ranging from Corea and Japan to
Southern China and ‘Siam ; the exact western limits
of its habitat have still to be ascertained, and it would
be particularly desirable to know whether it anywhere
comes into contact with, or overlaps the area of the
ridibunda form.

The principal characters which have proved of ser-
vice in diagnosing these forms are the following :

1. The development of the inner metatarsal tubercle,
whether large or small, blunt or compressed. The
length is taken along the attachment of the tubercle
to the foot; the length of the first toe, given for
comparison, is taken from the tubercle ; and the length
of the latter is also compared to the length of the
crus or tibia measured in the flesh. ;

9. The comparative length of the tibia to the thigh.
This is shown by pressing the two close together and
maintaining the tibia at right angle to the axis of the
body ; the tibial extremity, or -heel, is then found to
overlap, to meet, or to fail to meet its fellow placed
in the same position. Only in Form 1 do they over-
lap, and this character alone differentiates it from the
three others.

3. The presence or absence of short glandular folds
along the back, in addition to the dorso-lateral. The

vesence of these folds differentiates Form 4 from the
three others.

4. The - presence or absence of bright yellow
pigment on the lumbar and post-femoral regions.
This pigment is constantly absent in Form 1, and
very seldom in Form 2. The character unfortunn‘tely
cannot be made use of with spirit specimens.

By means of the first three characters we are able
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;’ £y to draw up the following key, which is imperfect only
' in so far that Forms 2 and 3 are not distinguished
1 3 from each other in an absolute manner; this difficulty,
’ however, cannot be overcome, as the two forms do
; run completely into each other, and future investiga-
tions may even render their separation unadvisgble.
. Metatarsal tuberel
l No Heels overlapping. 1. ridibunda. 24 S . 93-14
'}gf;:}{ﬂeels not over- [ 7-10
lapping. < 3. lessong, 1?_.-2J' 5-8
Dorsal folds......c.covvviivennns \4. chinensis. 1-13 5-8

The founth form, being confined to Asia, will not be
further dealt with in this work.

Fia. 100.
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Lower views of feet :—A. Var.ridibunda. B. Forma typica.
C. Var. lessonm. D. Var. chinensis, :

Var. RipIBUNDA. :

Inner metatarsal tubercle small, blunt, feebly pro-
minent, its length 23 to 4 times in the length of the
inner toe measured from the tubercle, and 9% to 14
times in the length of the tibia; when the limbs are
folded at right angles to the rhachis the heels over-
lap; tibia as 'ong as, or slightly shorter than the foot
measured from the onter metatarsal tubercle. The
tibio-tarsal articulation reaches the eye, the tip of the
T
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snout, or between these two points. Snouf usually

shorter and less pointed than in the typical form. _

Skin smooth or more or less warty ; glandular lateral
fold more or less prominent, frequently as broad as
the upper eyelid. X

Specimens from the south of France, the Spanish
Peninsula, and North Africa, vary much in colour—
olive, dull green, bronzy-brown, or bright green above,
spotted or speckled with dark olive or blackish, with
or without a light vertebral stripe ; the hinder side
of the thighs whitish or pale olive, marbled or vermi-
culate with blackish; belly white, uniform or with
small blackich spots. ®

German specimens are less variable. 1In the normal
condition the ground colour of the upper parts is olive
or bronzy-olive, with the vertebral stripe, the fore
limbs, and the sides of the head and body pale green
or pale olive. But of course, through the play of the
chromatophores, the same individua) may pass suc-
cessively from a very light to a very dark hue, ac-
cording to its being placed in very dry or very moist
surroundings. In specimens long kept in water
the colour turns to a very dark bronze-olive, almost
blackish, in which case the normally darker markings
may assume a brighter greenish tint ; but if these mark-
ings are examined with a magnifying olass, they are
seen to be black beautifully powdered with gold. The
vertebral stripe varies considerably in width, and may
be absent altogether. The glandular lateral folds arve
usuaily not conspicuously lighter coloured, though
sometimes metallic bronzy. The spots on the back
and flanks are more or less numerous, but these
markings are of a blackish-olive or bronzy-brown, and
never of an intense black as in the typical form.
The dorsal spots sometimes forin pretty regular longi-
tudinal series, but are never confluent into longitudinal
bands. A dark canthal and supra-temporal streak is
usually present, ﬂ-'lld sometimes expands into a regular
temporal spot. The edge of the upper lip is either

(
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spotless or with a sevies of blackish spots, which very
seldom unite to form a labial streak. The cross-bands
on the legs may be very irregular or absent. The
hinder side of the thighs, i. e. that part which is con-
cealed by the legs when the animal is at rest, is
whitish or pale greenish marbled with dark olive or
bronzy, or of the latter colour with or without small
light spots.; never is any trace of yellow to be detected

on that region nor at the axil and groin.

The lower

surfaces are white, with greyish spots or marblings in
specimens kept dry. After long sojourn in water these
parts are abundantly spotted or largely marbled with
black. The fibundance and intensity of these spots is
irrespective of sex—a remark which, contrary to the

statement, of many authors, applies also to

the typical

form. The iris is black, veined with gold, the latter
« pigment being in far lesser abundance than in the

typical form. The vocal sacs are strongly
with black, pale grey when swollen out.

MeasureMeNTs (in millimetres).

pigmented

¥

) &5 2. DA 5. 8. 7. 8.
From snout to vent 65 .., 88.., 95... 65 ... 8 .. 104 ..100 .. 125
Length'of head . 20 ... 30.., 29, 22 (127 ... 32 .. 30 .. 88
Width of head . 28 ... 82..85...28 ... 83 .. 86 ....88 .. 46
Diameterofeye . 7 ... 8 9. ¥, 9 RO | AT |
Interorbital width . 2 .. 3... 8... 2 ... 35 3 35... &
From eye tompstril 4 ... 6., 6.. 4 ... 55.. 7 G 8
" end of .

snout 3 SR - B s 338 ¢ B ) JRveseets &, JOpRiely I eiiean & IRt £
Diameter of tym-

panum . g ot b ol G T BT AR EB NG S S BNEER
Fore limb : . 39 .. 48...57.., 40",.. 50 ... 49 ., 85:.. 69
Hind limb | L1090 135,150,108 146 - 160 . 155 ..177
Tibia . : . 34 .42, 47,83 ... 4 ... 50 50 ... 56
Foot 8 o1 o 34, 44,0 50,83 ... 44 . Bl 50 ... 56
Inner toe (from

tubercle) 4 AUERISa bt LS (IS Ea bt b S ke S 16
Inner  metatarsal .

tubercle A O Goon Hhigi s O Dies S,y S WD ORI

1. Cadillac, Gironde: Lataste. 5. Alemtejo, Portugal : Gadow.
2, 8. Berlin: Boulenger. 7. Elizabethpol : St. Petersburg

3. Astrachan:St, Petersb. Mus. Mus.

4. Hammam Rirba, Algeria: 8. Damasens: T. Barrois.

Anderson.
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As may be seen from the preceding table of measure-
ments, this form reaches to a very large size, much
exceeding that of the two others,

ForaaA TYPICA.

Inner metatarsal tubercle strong, compressed, pro-
minent, its length 2 to 3 times in the length of the
inner toe measured from the tubercle, and 7 to 10
times in the length of the tibia; when the limbs are
folded at right angles to the body, the heels meet or
remain narrowly separated; tibia shorter than the
foot measured- from the outer metatarsal tubercle.
The tibio-*arsal articulation reaches tlie eye or be-
tween the eye and the tip of the snout. Skin smooth
or with small warts; glandular lateral fold very
prominent, as broad as or narrower than the upper
eyelid.

Bright green, brown, or blue above, uniform op
spotted with black; hinder side of thighs handsomely?
marbled with bl::lck, and usually with more or less of
bright yellow ]_)1g1110nt;; vocal sacs white or feebly
pigmented. Iris golden, with or without black vermi.
sulations. 8

Males are often of a uniform green colour, without
any markings; females are usually more or less
spotted with 'black, the spots sometimes confluent
into longitudinal bands. A light, pale. blue, pale
green, or yellowish-green vertebral stripe is often
present, and the glandular lateral folds are usually of
a beautiful gold-colour. A blackish temporal spot is
sometimes present.  Black crogs-bars are usually
present on the hind limbs in the females, more often
absent or ill-defined in the males, ‘

Sky- or turquoise-blue specimens are rare, and
must be regarded as individual ahnormalities due to
the absence of the yellow pigment, same as oceur alsg
in Hyla arborea, a fine blue specimen of which (vap
meridionalis) was exhibited last summer at the Zoos.
Jogical Gardens, London. Vulpian (C. R. Soec. Biol,
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Mo

-, [5], iv, 1872, p. 201) appears to have been the first

"« to record blue specimens of 2. esculenta ; others have
since been examined by Pfliger and by Leydig at
Bonn, by Norman Douglass in Baden, and by myself
at Frankfort-on-the-Main. I have also received a
specimen from Basle through the late Dr. F. Miller.

Brown specimens, without or with little green, as

in the specimens of var. lessonaz from Norfolk, are
not uncommon near Berlin. "T'he var. sylvatica of
Koch is based on such a specimen. 1 have examined
the type of the latter, a female, which measures 67
mm. from snout to vent; hind limb 92- tibia 26;
foot 27 ; inner toe 6; inner metatarsal tubercle 3.

MeasureMeNTs (in millimetres).
\ ¢ 2
A 1. BN A L D e T
From snout to vent 73 ... .64 .65 ...84 ...85.590 ..60
Length of head . 24 ... AVt R T R T R I VL

1218
=~ b:wcow

Width of head . 25 ... e 29 91 028 529,032 A2l
Diameter of eye . 8 .. .7 7 S i o SN G
Interorbital width 15... 2 . 2 2:5 2. 8 20
From eye tonostiil 4 ... 4 . + 4 LD [ A 7 !
¢ From eye to end of |
£ snont . . SO 1O, 10 e 0 i8035 S il 3 Pl S IO h
Diameter of tym-
panum 5 A e T e R o vy ) do\ il
Fore limb . SEC T RS 1 AR Y AREEE 1 ISR R L e ) S
Hind limb . 20630102 L1000 108 00128 LTI Sh RIS TN
Tibia . . <3305 30 .80 84088 i 85,749 28
Foot . - SO0 v, DO, e ESS Lo QO E L LEA) s DL SR S RIS
Inner toe (from )
tubercle) IS 0. B e B B O T O SR S
Inmer metatarsal
tubercle . 0D, 1 2 O R e Y e i

2. Copenhagen : Liitken. 8. Lolland : Liitken,
3. Vienna: Wernen. 7. Warsaw: Wrzeniowski.

K |
1. St. Mulo: Boulenger. I 5. Paris: Boulenger.
4, 8. Naples: Monticelli. l

‘

The range of variation of the somewhat complex
,assemblage which I have endeavoured to define as the
typical form is very great indeed, and forms a gradu-
ated series leading from the form vidibunda to the
form lessone. 1 must confess that the line drawn

\ .
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between the latter and the typical form appears to
me arbitrary, and that my arrangement is open to this
criticism, that there is altogethey a greater amount of
difference between the two extremes of the series than
there is between the extreme in the lesson® direction
and the form lesson itself. The true typical . escu-
lenta, as figured by Rasel, is pretty well in the middle
of the serigs; the outermost specimens with small
inner metatarsal tubercle are from France, Corsica,
and Italy; whilst the opposite obtains in specimens
from Basle and Vienna.
o* ¢ °

Var. LESSONE.

Inner metatarsal tubercle very strong, compressed,
hard, crescentic, its«depth about-half its length, which
18 13 to 2 times in the length of the inner toe, and
2 to 8 times in the length of the tibia; when the /L
limbs are folded at right angles to the body the heels/.
sometimes meet, but usually fail to meet ; tibia con-
siderably” shorter than the foot measured from the
outer metatarSal tubercle. The tibio-tarsal articula-
Jbion reaches between the shoulder and the eye. Skine
smooth or with small warts; glandular lateral fold °
very prominent, narrower than the upper eyelid.

Bright green or brown above, the black markings
gsometimes forming longitudinal bands; hinder side of
thighs handsomely marbled with black on a bright
yellow or orange ground ; vocal sacs not, or but very
slightly pigmented.

Brivish specimens are olive-brown or bronzy-brown
above, spotted with black, strongly marbled on the
flanks, where a light longitudinal area remains un-
spotted; glandular folds lighter; the sides of the
head and the ground colour of thg flanks sometimes :
green ; canthal streak well marked, black ; upper lip !
usually bordered with black; tympanum chestnut., |
brown; a pale yellow or pale green vertebral ling &g |
frequently edged with black. The dark cross-bands ,
on the limbs usnally very irregular, sometimes absent. r‘

. 3
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' »
.+ L Lower surfaces more or less profusely spotted with
} Y blackish. TIris golden.

. I'he enormous differences of proportions separating

| this variety from the other extreme, the var. ridi-
bunda, may be realised by comparing the measurements
E' in the following table with those given on'p. 275.
h Measursmests (in millimetres).
il: 6 ?
' (AT . ,
it . LR o5 8 4l RS Ea R
| From snout to vent .64 .53 ...48 ... 78 .56 .. 73 ...60
| Length of head . i B e b Rt IR - f T 19
i ‘Width of head . b R bt MR |- SRR N {2 P 21
() Diameter of eye . 2 UG SR oL SRR - SRR S g T
)‘ Interorbital width PR o R RERE R IR0 [l P e R
1 From eye to nostril SN S8t B & S oo
, s endofsnout 10 ... 8 ... 8" .. 12 AR DT
i o Diameter of tympanum . 4 ... 8 ... 35.. 55.. 35 5 .. 45
| L MEorelimb ~ . .84 .81 129 .. 42 029 .. 40 (83
| Hind limb ! .97 .82 .77 ..110 .. 80 ..105 ...90
'l Tibia . . D95 .92 .23 ... 80 ..24 .. 81 .25
?‘; AT .. byt B B4 98,07 .. 89 .. o8 lligpiiier
, Inner toe (from tubercle) 75... 6 ... 6 ... 9 Bb.vi s8I,
Innermetatarsal tubercle 5 ... 35.. 35.. 6 ... 3 ... & .. &5
11‘ 1, 4. Stow Bedon, Norfolk: Walsingham.
i ¢ 2, 5. Offenbach : Bedriaga.
1 ; 3, 8. Piedmont: Camerano.
"D' 7. Szamos Ujvar, Hungary : Méhely.

1
[}
3

SkerLeroNn.—The skull is remarkable for the ex-
treme narrowness of the interorbital region, its width
being only about one-third the length of the fronto-
parietal bones; these are more or less (listjnctly
grooved along the median line, and do not extend
quite to the anterior borders of the orbits, a small
portion of the ethmoid remaining uncovered and
forming an obtuse point anteriorly; the fontanelle is
also more orless exposed in specimens that aye not full-
grown. Nasals ratherlarge, oblique, forming together
an obtuse angle, in contact or narrowly separated on
the median line ; their posterior border usnally nearly
straight. Squamosal large, the zygomatic process
long and pointed, nearly twice as long as the posterior

s
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Fra. 101,

Skeleton of female, var. ridibunda.
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.
process. Vomers rather large, in contact with each
other or narrowly separated in the middle. Palatines
well developed. Pterygoid with the anterior branch
the longest and reaching the palatines. Parasphenoid
dagger-shaped, the handle very short, the blade long
and pointed, extending to or nearly to the palitines.
Occipital condyles on a line with the articular ex-
tremities of the upper jaw. Symphysial bones very
distinef, thinner than and well distinguishable from
the mandibular rami, although fused with the dentary
in the adult.

Vertebra} column once and three-fourths to twice as
long as the skull. Vertebra open above, between the
zygapophyses, and at the sides, with a low but very
distinet neural crest; diapophyses slender, subeylin-
drical, not very unequal in length, with the exception
of the second, which is longer than the rest and more
flattened ; first diapophysis directed slightly forwards ;
third, or third and fourth, slichtly backwards; the
others horizontal, or the seventh again directed for-
wards. Diapophyvses of sacral vertebra cylindrieal,
directed slightly backwards; two condyles for articu-
Jation with urostyle. Latter a little shorter than the
rest of the vertebral column, with strong crest in the
anterior three-fourths, without transverse processes.

Prascoracoids slender, horizontal ; coracoids much
stronger, greatly expanded towards the median line;
omosternum and sternum with a bony style. Supra-
scapula partially ossified. Humerus once and a half
to once and two-thirds the length of radius-ulna.
Six bones in the carpus, two in contact with radius-
ulna ; two bones in the pollex. Pelvis about two-
thirds the length of the vertebral columm, the ilia
artienlating with the extremities of the sacral diapo-

hysis. Pubis large, ossified or calcified, entering
the acetabulum. , Femur feebly curved. Astragalus
and calcaneum nearly equal in length, connected at
both ends by a calcified epiphysis; the long bones
also with calcified epiphyses. A minute sesamoid bone

] N
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on the inner side of the tarsus mear its articulation

with the tibia. Two bones in the distal tarsal row,

and two in the prazhallux., Terminal phalanges obtuse.

The different races are only distinguished by the
proportions of the femur and crus and the size and
form of the prahallux, as indicated externally.

Measureaments (in millimetres).

© Var. ridibunda. F. typica. Var, lessonze.

et e — e —

¢ d ? 3 ?

Length of skull . 326 7 1880 2 B 2T i 10
Width of skull . A P . i R (AR Y I RS B 2 T
Leastinterorbitalwidth 35... 4 ... 3 ... 35e. 25.. 3
Dorsal vertebral folumn 28 ... 85 ... 21 .. 30 .. 16 .. 21
Urostyle 5 Rt SRR ¥ R ) SRR 1 W R e
Humerus ! w28 ot 98 L T s PR8N Rt A ST S
Radins-ulna : S0 L SOOERES I S b R B e e Byl b
Manus . . 9. SIRMCEONR i PR |t IRva s o DA S o S
Pelvis . S 23F: < TRl {aNDIEaRL ) SRt { AR G D) L 0
Femur . j 988 W LA B2 L0 38 L R0V )
LADH (ol g1 S04 BTN DTS S 188, 38 a2l e og
Tarsus . : L) RN SRl [ (SR | BB S Y A
Pes 2 3 sl B8 BN AT A R S

"

Hapirs.—The go-called “edible frog” is the most
aquatic of our Batrachians. The young are some-
tithes found at some distance from water, but the
adults keep to ponds and ditches or even rivers (var.
ridibunda) and their banks, on which they may be
found sunning themselves on fine days, ready to
plunge into the water at the least disturbance and
conceal themselves for a while in the mud. Their
loud apd varied croaking,—brekele and crode being the
most characteristic utterances,—in which they indulge
day and night, especially during the breeding season,
has attracted notice from the most remote auntiquity.
The flesh of their hind quarters is much esteemed as
a delicacyy but, owing to the late appearance of this
species in spring, It. temporaria is the kind drawn
upon on the Brussels, Paris, and Geneva markets
during Lent-time, at which season gréat quantities are
consumed. In the late spring and summer this species
18 more easily procured in l_m'ge. numberg, and there
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are men in France who earn a living for six months
in the year by frog-fishing. No tackle i1s used: a
piece of red flapuel, or better the skin of a frog,
rolled-up in a ball about the size of an acorn, attached
to a line, is agitated at the surface of the water and
greedily seized by the frog, which is hauled wp before
1t has time to let go. An interesting account of this
mode of capture has been published by R. Rollinat,
¢ Bull. Soe. Aquic. France®’ (2), vi, 1894, p. 87. This

frog is very voracious, and large specimens will occa-

sionally capture snakes and small mammals and birds.

Pairing does not take place, in the typical form,
until May in the northern parts of the Continent,
earlier in the south, viz. end of March or beginning
of April in Southern Italy. The var. ridibunda breeds
about a fortnight sooner, near Berlin towards the
beginning or middle of May, and the spawning appears
to be usually over by the time the typical form sets
to this duty, which also lasts over a more extended
period, often until the end of June orebeginning of
July. This difference in the spawning season is the
important factor which permits the existence in the
same locality of two forms so closely allied and, as
ascertained by Pfliiger, fertile when crossed, oceasions
for interbreeding being comparatively rare. We have
thus here an example of what is known in botany as
“agyngamy.” As far as my experience goes, the
females of the var. ridibunda get rid of their eggs
within a very few days. On the 27th May, 1884, I
received from Berlin 85 specimens of the var. ridibunda
and 41 of the typical form, and’ found that all the
females of the former were spent, whereas all the
latter were full of ova. In May, 1886, at Berlin, I
observed the ridibynda form spawning between the
14th and 20th, whilst the typical form was only
beginning to pair; however, owing’ to the great heat
that followed, great numbers of the latter were
spawning a few days later.

The male clasps the female under the arms, the

' $ Fh
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hands joining on the breast, or more or less widely
separated if the male be much smaller than the female.
The eggs are laid in several masses among water
plants. The metamorplosis takes place about three
months later. Hibernating larvee are, however, not
of unfrequent occurrence.

In a recent paper on oviposition in frogs, Nussbaum
states that . esculenta, unlike £, temporaria, does not
spawn in confinement. This is true in a general way
only, as I have myself obtained eggs from Swiss
specimens kept in London.

Ecas.—Small; vitellus measuring about 1} milli-
metres in diamieter, brown above, vellowish -bulow;
mucilaginons envelop 7 or 8 millimetres in diameter,

About 5000 to 10,000 in number, forming several large
lumps.  Embryo leaving the egg with external aills
and a well-developed tail, olive-brown above, yellowig)-
white below ; the gills unpigmented.

Tapvore (Pl III, fig. 1).—Length of body once and
a half its width, or rather less, about half the lenoth
of the tail. .Nostrils a little nearer the eyes than Zhe
end of the snout. Eyes on the upper s]n'f:lC@, equi-
distant from the end of the snout and the spiraculum
or slightly nearer the latter; the distance hetween th(;
eyes twice to twice and a half as great as that between
the nostrils, and much greater than the width of the

A
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mouth. Spiraculum on the left side, directed upwards
and backwards, a little nearer the end of the snout
than the anus, visible from above and from below.
Anus opening on the right side, close to the lower
edge of the subcaudal crest. Tail twice and three-
fourths to four times as long as deep, acutely pointed ;
upper crest convex, a little deeper than the lower, not
extending far upon the back; the depth of the mus-
cular portion at its base about half the greatest total
depth.

Beak very broadly edged with black, sometimes
almost entirely black. Sides and lower edge of the
lip bordered with papillee, which usually stand in two
rows; upper lip with a long series of fine teeth,
followed on each side by a short series; three series
of teeth in the lower lip, the two outer uninterrupted,
the third also continuous or narrowly interrupted, the
outermost only half to two-thirds as lpng as the
others.

The muciferous crypts are pretty distinet on the
head, where they form two series, ¢xtending from the
end of the snout to the upper borders of the eyes,
passing between the nostrils. A pair of dorsal lives are
usnally distinguishable on each side of the back, close
together in front, diverging posteriorly ; these lines in
the advanced tadpole coalesce to form the dorso-lateral
fold of the perfect animal.

Olive or greyish-olive above, speckled with brown ;
sides with silvery or pale golden spots; belly white;
throat pinkish, with mother-of-pearl coloured spots;
tail pale greyish, closely spotted, dotted, or vermicu-
lated. with grey or blackish; the musecular portion of
the tail yellowish, often with three blackish stripes on
its basal third. With advancing age, when the hind
limbs are approaching their full development, the
back assumes a more decidedly greenish colour, and
the pale green vertebral stripe, if it is to exist, makes
its appearance. :

The largest tadpoles of the typical form, collected

-
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by me in Brittany; measure 77 mm., body 23 ; width
of body 18; tail 64; depth of tail 20. Tadpoles of
the var. vidibunda from Prague measure up to 90 mm.,
and a specimen from the latter locality 111 mm. long
is recorded by Pfliiger.

I am not aware of any differences by which to
distinguish the various races in the larval state.

Hagrrar.—Few Batrachians have so wide a range
of distribution as Rana esculenta, for it not only
extends over a great part of the Palmarctic region,
but even encroaches upon the Ethiopian and Oriental.
It does not spread very far to the north, being absent
from Ireland, Beotland, Norway, and Northern Russia ;
163 northernmost limit in Europe is the 59th parallel,
and in Asia it is not on record north of Mongolia,
Manchuria, and the central island of Japan. To the
south it extends to Madeira and the Canary Islands,
Moroceo, far into the Algerian and Tunisian Sahara,
Tripoli, the north coast of Egypt, the Sinaitic peninsula,
the head of the Persian Gulf, Northern Persia, Balu-
chistan, Turkestan, Southern China, Formosa, Hainan,
and Siam. It is absent from Sardinia and Malta.

It does not ascend high up the mountains, 3500
feet being, according to Iatio, its altitudinal limit in
the Alps. X -

Rana esculenta occurs in a few places only in
England ; it used to be found in Cambridgeshire, in
Foulmire Fen, where it was discovered in 1844, and
Bell assures us that his father, who was a native of
Cambridgeshive, had noticed many years before the
presence of these.frogs at Whaddon and Foulmire,
where they were known, from their loud croak, as
* Whaddon organs’” and “ Duatch nightingales.” The
species was afterwards re-discovered in Norfolk,
between Thetford and Scoulton, where it is now still
very abundant, ‘and, from inquiries made by Lord
Walsingham, must have existed for the last seventy
years at least. These rogs belong to the var. lessona,
and differ widely from those found in a few other
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places in Norfolk, which are undoubtedly the de-
scendants of a number imported from France and
Belgium in 1837, 1841, and 1842, and turned loose in
the fens at Foulden®and in the neighbourhood.

A great deal of discussion has taken place as to
whether the edible frog is indigenous in England or
introduced ; and the balnnce of evidence seems to be
in favour of the latter supposition, although we do not
know when and by whom the Cambr tlgeslnro and
Stow Bedon colonies were imported. The fact that
they belong to a race specially abundant in Italy,
and former l) believed to be confined to that country,
has suggested the idea that they may %e of Italian
origin, perhaps introduced by the monks.

Wlthm the last ten years large numbers of the
three forms have been imported trom Brussels, Berlin,
and Italy, and liberated in various localities in West
Surrey and Hampshire. Berlin specimens {vm'. ridi-
bunda) have also been introduced in Bedfordshire and
Italian ones in Oxfordshire.

Portuguese specimens of the var. ridibunda were
introduced in the Azores in the beginning of the
century, and have become pcrfectlx acclimatisesl.
The presence of the frog in Madeira and the Canary
Tslands is also said to he due to importation.

Pls. XVI and XVII are reproduced from the Pro-
ceedings of the Zoological Society, 1884 and 1885.
The former represents a male and a female of the var.
ridibunda from the lakes mear Beplin. The latter
represents on the right *side, lower figure, a male
of the t\ pical form h'om l*oulden Nor foll\, and two

specimens of the var. lessone, |u.1]c and fempale, from
Stow Bedon, Noxfolk.:
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14, RANA ARVALIS.

(Plate XVIIL.)

Rana temporaria, Linnzus, Faon. Suec., 2nd ed., i, p. 101 (1761) ;
Camerano, Mem. Ace. Torin. (2), xxxv, 1883, p. 266,

Rana temporaria, part., Linnmus, Syst, Nut, p. 357 (1766) ;
Schlogthauber, Avch. f. Nut., 1844, p. 255; Gunther. Cat.
Batr. Sal., p. 16 (1858); Schreiber, Herp. Eur., p. 125 (1875);
De Betta, Atti Ist. Venet. (2), iv, 1885, p. 45.

Rana terrestriz, Andrzejewski, Nouv. Mém. Soc. Nat. Mose., i1,
1832, p. 342,

Rana arvalis, Nilsson, Skand. Faun., Amf., p. 92 (1842), and 2nd
ed., ps104 (1860); Collin, Naturh. Tidsskr. (3% vi, 1870, p. 291 ;
Leydig, An. Batr., p. 129 (1877); Collett, Vid. Selsk. Forh,
Churist., 1878, No. 3, p. 7; M. Weber, Tijdschr. Nederl. Dierk.
Ver., 1ii, 1879, p. 149; Boulenger, Bull. Soe¢. Zool. France,
1879, p. 169, and,Cat. Batr. Ecaud., p. 45 (1882); Pfluger &
Smith, Avch. Ges. Physiol., xxxii, 1883, pp. 525, 581, pls.
vii & viii; Boulenger, Proe. Zool. Soc., 1886, p. 242, pl. xxiv,
and Bull. Soc. Zool. France, 1886, p. 596; F. Miiller, Verh,
Mat. Ges. Basel, viii, 1887, p. 252; Heller, Zool. Gart., xxix,

1888, p. 177; Wolterstorff, Zeitschr, f. Naturw., Ixi, 18885

p. 24; Leydig, Zool. Anz., 1889, p. 314; Bedriaga, Bull. Sae.
Nud. Mosc., 1889, p. 306; Boettger, Ber, Senck. Ges., 1890,
Protok., p.lxx; Méhely, Zool. Anz., 1890, p. 446 ; M. Braun,
Avch. Ver. Nat. Fr. Mecklenb., xliv, 1891, p. 44; Boulenger,
Proc. Zool. Soc., 1891, p. 605, pl xlv, fig. 2; Westhoff,
Jahvesb. Westf. Prov. Ver., xx, 1892, p. 51; Mébely, Math.
‘Term. Kozl. Budapest, xxv, 1892, p. 29, pls. ii &iv; Douglass,
Herp. Baden, p. 42 (1894); Werner, Verh. Zool-bot. Ges.
Wien, xliv, 1894, p- 237, Zool. Anz., 1895, p. 479, and Reg S
Amph. Oesterr.-Ung., p. 90 (1897); Diirigen, Deutschl,
Amph., p. 48, pl. iii, fig. 3 (1897).

Rana orxyrrhinus, Steenstrup, Ber. 24, Vers, Nat. u. Aerzte, Kiel,
1846, p. 131; Siebold, Arch. f. Nat., 1852, p. 14; Schiff, in
Thomas, Aun. Sc. Nat. (4), iv, 1855, p. 368, pl. vii, figs. 5 & 6

. Steenstrap, Vid, Meddel., 1869, p. 3, figs.; Sahlertz, Vid.
Meddel., 1871, p. 113; Koch, Ber. Senck. Ges,, 1872, p. 135;
Fatio, Vert. Suisse, iif, p. 345 (1872); Héron-Royer, Bull,
Soe. Et. Se. Angers, xiv, 1885, p. 128 Héron-Royer & Van
Bambeke, Arch. Biol,, ix, 1889, p. 263. » :

? Rana temporaria, purt., Middendorff, Reise, ii, p. 247, pl. xxvi,
fig. 3 (1855).

Rana agilis (non Thom.), Wolterstorff, J ahrb. Nat. Ver. Magdeb.,
1800, p. 316 (1891),

o

Vomerine teeth in two oblique series or oval groups

just bebind the level of the posterior borders of the

choange.
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g Head as long as broad or a little broader than long ;
} ~snout as long as or slightly shorter than the diameter

| v F16. 103.

- Upper views of heads.

@ o
of the orbit, usually more or less acuminate and
It strongly projecting beyond the mouth, sometimes
rounded and blunt, as shown by the above figures

Rarne representing the two extremes; canthus rostralis dis-
! )\ tinet; lcreal region feebly oblique, grooved ; mostril

: . equally distant from the eye and the end of the snout,
: or a little nearer the former; interorbital space narrow,
i measuring one-half to two-thirds the width of the
, upper eyelid, narrower than the space between the
': ~ mnostrils; tympanum very distinct, distant from the eye
Pk and measuring one-half to two-thirds its diameter.
~ Fingers obtuse, first extending beyond second ;
subarticular tubercles moderate.
The tibio-tarsal articulation reaches the eye or the

| nostril, rarely as far as the tip of the snout; tibia
; Fra, 104, n
7
. /f‘:///:‘\ =
A~ y * ’/
,_,——/“/ S _:’,;_//Z'
‘/L,}}—’:—? = /,7-_:,,»-' <
\,\\‘TQ_? \ \\'::;T..\\<’—
N
) 4_' ,  Lower views of feet, male and fema.llc.
shorter than the fore limb, a little longer than the
femur, as long as or a little shorter than the foot;
U

-
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the heels overlap when the limbs are folded. Toes
slender, obtuse, one-half to three-fourths webbed, the
web more developed in the breeding male, but never
reaching beyond the penultimate phalanx of the fourth
toe ; subarticular tubercles moderately developed ;
inner »metatarsal tubercle very strong, hard, com-
pressed, subcrescentic, measuring one-half to two-
thirds the length of the inner toe; no outer metatarsal
tubercle.

Skin smooth or with small warts, which may form a
chain along each side of the vertebral line; a N-shaped
glandular ridge usnally present between the shoulders;
glandular dofso-lateral folds strong, very®*prominent,
narrower than the upper eyelid; these folds slightly
converge towards each other behind the supra-temporal
folds, the distance Detween them on the scapular
region being one-seventh to one-fifth the length from
. snout to yent; a glandular fold behind the angle of
the mouth. - Lower parts smooth, more or less dis-
tinctly grapulate or areolate on the hinder part of the
belly and at the base of the thighs.

Coloration very variable. Greyish, yellowish, red-

ish, or brown above, nearly uniform or spotted with
dark brown or black, or closely spotted and speckled
plum-pudding faghion with black ; usually a A-shaped
dark marking between the shoulders; a dark canthal
streak, and usitally a more or less distinet dark temporal
spot; upper lip edged with brown or black, with a light
labial streak above, extending from the tip of the snout
to the shoulder; females sometimes with a large black
lumbar spot; flauks usually largely spotted or marbled
with brown or blagk; dorsd-lateral folds usually light,
yellowish, pinkish, or golden, often dark-edged ; limbs
usually with dark cross-bavs; a dark streak on the
inner side of the arm ; hinder side of thighs yellowish,
pinkish, or greyish, uniform or with small dark spots.
Spome specimens are remarkable for the handsome
markings of the upper parts; a broad yellowish or
pink stripe with straight or wavy borders extends

— 'y
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from the snout to above the vent, and the brown or

~black spots often run together to form a dark stripe

on each side of the light one, and one or two others
on each side of thé body. Contrary to a statement
made by Leydig in 1891, a light spot on the vertex,
corresponding to the frontal gland, may be very distinet,
as well marked as in any specimen of Rana temporaria,
and much more than in R. esculenta and L. agilis.

Lower parts white, often yellow near the groin,
immaculate, or the throat and breast spotted with
brown or greyish, or with red in the females; in the
latter some red spots may be scattered on the belly.

Males distinguished by a shorter “body, much
stronger fore limbs, a large pad on the inner finger,
and a pair of internal vocal sacs. During the breeding
season the pad on the inner finger, together with the
inner surface of the last phalanx, covered with black
horny spinules as in . temporaria, and the skin like-
wise swollen with lymph, often assuming a uniform
pale blue or bluish colour on the upper surfaces and on
the throat. The web between the toes is then much
developed, with rectilinear or even convex outline, and
reaches the tips of the third and fifth toes. Femalés
during the breeding season develop pearl-like excres-
cences on the sides and limbs, which are, however,
less developed than in L. temporaria.

The remarkable colour-dimorphism exhibited by this
species, an exact parallel of that observed in Disco-
glossus pictus, often occurs promiscuously, as, for
instance, near Berlin, where I have found the two
forms in nearly equal abundance in the same localities.
But this is not always fhe case, for Westhoff has
observed in Westphalia the striped form to be alone
present in certain bogs, whilst other drier stations
yield exclusively or prihcipally the spotted form. The
latter is also the only one that has yet been found in

. Norway, and is by:-far the more abundant in Denmark,

whilst in Sweden both seem to be about equally
represented.
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MeasureMENTS (in millimetres).
4 ?

Ty

O TR T S S W
From snout to vent 58 ..58 ... 64 ... 73 ..59 ...60 ...62 .. .60
Length of head 18 LIS L O S D ) S S 2 SR B
Width of head . 20 520705210 o Vi1 950200 2L EEE0)
Diameitrofeye . 5 ...6 ... 6 ... 7 ...5 .. 55. 55., 5%
Interorbital width . 25...3 ... 3 ... 85... 25... 8 ... 25... 2%
From eye to nostril 4 .., 35... 4 .., 45, 35.. 835...38 ... 35
] to end of
snout . : 2B Bl kR 10 S G B S
Diameter of tympa-
num . : - B S e 2 B A g S S R R
Fore limb . 1. 36 85 . 40 A 509 8T 8 i8S
Hind limb 3 05 G875 T L 132 BRI 80 G SRR
Tibia : ; 8L 29 8B AL S A R A R R s T e B
Foot 2 S B8 82 8T 20 B0 MRN8

Inner toe (from

tubercle) : o LR R R (R e R A s o e
Inner metatarsal

tubercle 5 AR PR Ve R TR I R B s WU S

1. Seeland : Liitken. 5. Hval Oerne, Norway : Collett,
2,6. Berlin: Boulenger. 7. Copenbagen: Héron-Royer.

8. Neudoif, nr, Basle: F. Miiller. | 8. Szamos-Ujvar, Transylvania: f2

4. Karlovac, Sclavonia: Fritsch. Méhely.

%

SkereroNn.—Skull intermediate between 12, esculenta
and I. temporaria. Fronto-parietals convex, about
tarice as long as broad, sometimes separated from

Fra. 105,

’ Upper view of gkull.

each other along the median line ; nasals widely sepa.
rated from each other, oblique, avith straicht op |
slightly concave posterior border; upper surface of
ethmoid obtusely pointed anteriorly; zygomatic pro-

': <™
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cess of squamosal as long as the posterior. Occipital
condyles entirely behind the articular extremities of
the upper jaw. - _
Diapophyses of dorsal vertebrz more unequal in
length than in . esculenta, the second once and a half
to once and two-thirds as long as the last three.”
Tibia longer than the femur, nearly twice as long
as the tarsus. Terminal phalanges expanded at the
end, somewhat anchor-shaped. A single large bone
to the prahallux. The sesamoid bone on the inner
side of the proximal extremity of the tarsus much
larger thangn I2. esculenta. 2

o

MeasUREMENTS oF SKELETON (in millimetres).

» J 9
Length of skull . : : . 16 16
‘Width of skuall : . . e 30 17
Least interorbital width 5 Ik Vo5 ] 3
Dorsal vertebral column : a8 aremate19)
Urostyle . % 3 < : SR, 17
Humerus A . $ . il 14
Radius-ulna . 2 3 ) v 10 TR
Manus . 1 ) A . Wi bl ey 13
Pelvis . - . ; % e 22
Femur . . 5 : . . 24 23 L
Tibia 5 X 3 - N o 2T 25 /
Tarsus . 2 2 . - o 18 12
Pes . 5 . i 5 . . 30 2 28

-
o

Hapirs.—Rana arvalis pairs in March or April,
together with or a week or a fortnight later than
R. temporaria, and after the breeding season leads a
terrestrial existence, being found in fields, meadows,
and bogs, in company with the common frog, although
as a rule more partial to- damp localities. Numbers
of malés hibernate under water. The voice is very
different from that of R. temporaria, and much
resembles that of R..agilis; it may be rendered by
co, co, co, and has been compared to the sound of air
escaping from a bottle held under water. No fore-
sight is exercised in the selection of a site for the
deposition of the ova, which are often doomed through
the drying up of ditches or shallow puddles of rain

o
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water. In Germany the larvee transform between
the middle of June and the beginning of August.

In spite of what the great development of the meta-
tarsal tubercle would seem to indicate, this frog cannot
be said to show any special disposition to burrow ; and
as fai® as my experience goes, from having repeatedly
kept individuals in confinement, it does nof seem in
any way to excel the common species in this respect.
The physiological significance of the character is no
more obvious here than in those varieties of Rana
esculenta in which the metatarsal tubercle attains so
great a development, without yet the frqgs differing
a}ipreciably ™n their mode of life from their spurless
allies.

Fia. 106.

*Male and fémgle pairing.
- .

Hybrids between this species and I. temporaria
have beer obtained with great difficulty by Born,
the latter species acting as the fnale, whilst all
attempts at rectprocal crossing have. hitherto failed.

Eaes.—Intermediate in appearance between those of
R. esculenta and R. temporaria, the vitellus measuring
11 to 2 mm. in diameter, and the muecilaginous envelop,

i ° .
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which dissolves much more rapidly than in R. tem-
poraria, 7 or 8. These eggs number from 1000 to
2000 according to Héron-Royer; I have counted
1829, 1518, and 1029 ; they form one, or rarely two
large balls, which do not float as in R. temporario.
The vitelline sphere is black above and whitish*below ;
the white may be restricted to one-third of the surface

or extend over nearly the whole of the lower half; I
have, however, observed egg-masses of this species in
wlich the white lower spot was much reduced, nothing
but the smaller size distingmshing them from those of
R. temporaria. The embryo on emerging is blackish-
brown,and provided with branched external gills, which
are smaller than in I, temporaria and less strongly
pigmented.

Taprore (Pl III, fig. 2).—Intermediate between
R. esculenta and I. temporaria. In its labial dentition
it agrees with the former, the series of teeth being
usually 4, sometimes §, when a third very short series
is present on each side of the upper lip. Beak whitish,
narrowly edged with black. Intecocular space about
once and a half the distance between the nostrils,
which equals-or slightly exceeds the wilth of the
mouth. Tail pointed, rarely somewhat obtuse, once
and two-thirds to twice the length of the body, its
depth about one-third its length ; depth of the musecular
part not quite half the greatest total depth. Lines of
mueiferous erypts distinet, disposed as in I. agilis.
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Brown above, with metallic spots; caudal crests
greyish-white, with small brown spots and golden
dots on the anterior half of the npper crest; some-
times a series of large brown spots on the upper edge
of the tail, or a linear series of small golden spots
along the upper and lower crests ; belly greyish with
golden dots.

Total length 43 mm. ; body 16; width of body 10;
tail 27 ; depth of tail 9.

Hapirar—Rana arvalis is often described as a
boreal species, but this is quite incorrect. Its
northern range extends but slightly beyond that of
R. esculenta, and stops short by 10° of that of K. tem-
poraria. It is only found on the south-eastern coast
of Norway, where it is local and rare; in Sweden it
does mot reach much further north than Upsala,
and in Russia not beyond South-eastern Finland. It
18 really an Eastern species, which, except in the
south, has much the same range as Pufo viridis, being
generally distributed in the eastern parts of Central
Europe, and becoming more and more local towards
the Rhine, on the left side of which it is as yet
only known from a small distriet in Alsatia and
Switzerland. The broken, spot-like character of its
distribution towards tha west,’and the nature of the
localities in which it usually occurs, as sphagnum
bogs, fens, neglected meadows, &e., clearly point to its
being, in those parts, in process of gradual extinction,
a relic of a former period, the conditions of which
are fast disappearing through human agency except
in the mountains, which this species nowhere ascends
beyond 2000 feet. Were It. arvalis a boreal form, as
stated by some authors, its range in Central Europe and
its absence from the mounntains would be not exactly
unparalleled, but very much more difficult of explana-
tion.

In Europe the species occurs frofn the Northern
and Middle Oural to Holland (near Apeldoorn), several
localities east of the Rhine (Klberfeld, Siegburg near
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Bonn, Wiesbaden, Rheingau, Mayence, Offenbach,
Mannheim, Karlsruhe, Freiburg), and a few west
of the Rhine (neighbourhood of Kreuznach, Neudorf
in Alsatia,and Basle in Switzerland). It is generally
distributed in Poland, Silesia, Prussia, Mecklenburg,
Schleswig- Holstein, Denmark, Oland, Gothland Island,
and Sweden, as far north as Upsala, but only found in
two localities in Southern Norway (Hof in Jarlsberg,
and Hval Oerne). It is more local in the province of
Saxony, the kingdom of Saxony (Leipzig and Dresden),
and in Austria-Hungary, where it 15 on record from
the plains of Transylvania, Budapest. Presshurg,
Franz Josaefsland, and Marchfeld in Loiver Austria,
Karlovac in Sclavonia, Agram, and Fiume in Istria.

Its distribution in Asia is nat yet made out with
anything like precision, owing to the fact that it has
so long been confounded with R. femporaria, and of
late with R. camerani. 1 have examined specimeus
from Sarai Gor, on the Ob, the valley of Buchtarma,
Altai, and the Kirghiz Steppes, and Bedrizga records
the species from the Karakali Mountains. The speci-
mens from Sultania in Persia, and Lake Gokcha,
referred to this species by de Filippi, belong to the
following, . camerani, as I am informed by my friend
Dr. de Bedriaga, who has examined the types at my
request.

The three specimens figured on Pl. XVII' ave
from Magdeburg, received from my obliging corres-
poudent Mr. W. Wolterstorif. The right-hand figure
represents a male in breeding costuine, the two others
are taken from females.
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15. RANA CAMERANI.

(Plate XIX.)
Rana ?o:-whinu (non Steenstrup), Filippi, Viagg. Pers., p. 357
Ranfll?:s:)c;rnni. Boulenger, Bull. Soc, Zool. France, 1886, p. 597;
Boettger, Ber. Senck. Ges., 1892, p. 134; Boulenger, Proc.
Zool. Soc.. 1896, p. 550, pl. xxi, fig, 1.
Rana holizi, Werner, Zcol, Anz., 1898, p. 222

Vomerine teeth in two small oblique groups close
together, just behind the level of the posterior borders
of the choans.

Ilead a little broader than long; snout as long as
the diameter of the arbit, more or less acuminate and
strongly projecting beyond the mouth ; canthus ros-
tralis distinet ; loreal region very obligue, grooved;
nostril equally distant from the eye and the end of the b
suout ; interorbital space narrow, measuring one-half
to two-thizds the width of the upper eyelid, narrower
than the distance between the nostrils; tympanum
very distinct, distant from the eye, and measuring
about half its diameter.

Fingers obtuse, first and second equal, or first
extending very slightly beyond second; subarticular
tubercles moderate.

The tibio-tarsal articulation reaches the eye or the
nostril ; tibia as long as or slightly shorter than the
fore limb, a little longer than the femur, as long as or
slightly shorter than the foot ; the heels overlap when
the limbs are folded. "Toes slender, obtuse, two-
thirds to three-fourths webbed ; subarticular tuberecles
moderately developed ; inner metatarsal tubercle soft,
oval, measuring two-fifths to one-half the length of ’
the inner toe; asmall outer metatarsal tubercle at the
base of the fourth toe.

Skin smooth or with small warts ; glandular dorse.
lateral folds strong and prominent, much narrowep
than the upper eyelid; these folds nearly straight,
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or slightly converging towards each other behind the
supra-temporal folds ; the distance between them on
the scapular region equals one-sixth to two-ninths
the length from snout to vent; a glandular fold behind
the angles of the mouth. Lower parts smooth,
granulate under the thighs. :

Coloration very variable. Yellowish or brown
above, variously spotted or dotted with dark brown
or black ; a dark brown or black canthal streak and a
larger temporal spot; upper lip edged with brown or
black, with a light labial streak above from the tip of
the snout to the shoulder; some specimens with a
yellow vertBbral stripe between two dark ones ; flanks
with large dark spots or marblings ; limbs with regular
dark bars. The light spot indicative of the presence
of the frontal gland is usually very distinct, more
so than is the rule in the other species of Rana.
Lower parts white, unspotted, or with small brown
spots on the sides of the throat.

MeasureMENTS (in millimetres).

3 - ?
10 2. 3. 4,
From snout to vent . 1 < DY) SRS e D) 63
Length of head . e tNs o b o 5y G | 13
Width of head . 3 : 2 MPOMEIT 1600 24 10
Diameter of eye . 3 T e S G
Interorbital width . 3 g %] 25 3 3
From eye to nostril . : % 3 45 4+
u end of snout . v SRR 0D 10 8
Diameter of tympanum . S e e Oehy 39 35
Fore limb . 3 - . . 3D 25 40 ...4387
Hind Limb . . ; g . 98 74 120: .. 102
Tibin . X . L ) i b7 0 34
Foot . 4 ; X KRt b 24 42 34
Inner toe (from tubercle) . R0 5 Y
Inner metatarsal tubercle S D gl T
1. L. Talizhuri. 3. Kasikopomn,
2, Gilli, L. Gukela, 4. Kurush.
Skereroy.— Very similar to that of . arvalis, and

in some respects approaching R. esculenta. Fronto-
parietals convex and grooved along the median suture,
nearly thrice as long as broad; ethmoid truncate
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anteriorly, nearly entirely covered by the fronto-
parietals ; nasals narrowly separated from each othc.r,
with very slightly concave posteriog border ; zygomatic
process of squamosal as long as the posterior process.

Tibia considerably longer than the femur, more than
twice s long as the tarsus.

Fic. 108.

Upper view of skull.

L]
MeasureMENTS OF SKeLBroN (in millimetres).

a 3
Length of skull - . - 13
Width of skull : : : s 13
Least interorbital width 5 3 25
Dorsal vertebral column : . 13
Urostyle : - : : 1 14
Humerus 2 5 . 4 . 12
Radius-ulna T I e : 8
Manus . ‘ 3 E 5 A 11
Pelvis . ¢ . 3 : X 18
Femur . 3 3 ; 2 - 21
Tibia. . : . : 2 p 25
Tarsus . - e : 3 11
Pes . i 3 3 : o 24

This species is*very closely allied to Rana arvalis,
which it resembles in physiognomy and coloration,
but from which it may be easily distinguished by the
soft and feebly prominent inner metatarsal tlﬂ)fsl'C]e-

Males have internal vocal sacs, strong fore limbs,
and a large undivided pad on the inner finger.

Nothing is known of the habits and development.

Haprrar.—This mountain frog was first discovered
by de Filippi about Lake Gokcha in Transcaucasia,
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and at Sultania in N.W. Persia, but confounded with
. arvalis. T described it as a new species from speci-
mens obtained by Dr. Oscar Schneider at Lake Tali-
zhuri, 8000 feet, amd at Achalkalki, in the Caucasus.
It has since been re-discovered in various parts of
Transcaucasia and Armenia, and I have recensly re-
ceived from Dr. Radde a specimen captured in Europe,
at Kuorush, Daghestan, at an altitude of 8000 feet. A
ycung specimen from Albistan, which I had previously
referred to R. arvalis, also belongs to this species, and
others likewise from the Cilician Taurus (8000 feet)
have been described as R. holtzi.
. -

The three specimens, male and half-grown, figured
on Pl XIX, are from Kasikoporan, 6500 feet, in
Western Avrmenia, presented by Dr. G. Radde.

16. RANA ‘EEMPORARIA.®
(Plates XX and XXI.)

Résel, Hist. Ran., p. 1, pls. i—viii (1758). ¢

Rana temporavia, part., Linnmus, Syst. Nat., p. 357 (1766);
Daundin, Hist. Rain. Gren. Crap., p. 46 (1803), and Hist.
Rept., viii, p. 94 (1803) ; Duméril & Bibron, Erp. Gén., viii,
p. 358 (1841); Middendorffy Reise, 1i, p. 247, pl. xxvi, fig. 1
(1853); Gunther, Cat. Batr. Sal.,, p. 16 (1858); Schreiber,
Herp. Eur,, p. 125 (1875); De Betta, Atti Ist. Venet. (6), iv,
1885, p. 45.

Rana muta, Laurenti, Syn. Rept., p. 30 (1768); Camerano, Mem.
Acc. Torin, (2), xxxv, 1885, p. 257, pl. i, figs. 9 & 10; Borelli,
Boll. Mus. Torin., 1, 1886, No. 14; Bedriaga, Bull. Soc. Nat.
Mose., 1889, p. 278; Diirigen, Deutschl. Amph., p. 437, pL
i, fig. 4 (1897). ‘ S

Rana rufe, Lacépide, Quaar. Ov., i, Syn. Méth. & ;{l 528 (1788).

Rana temporaria, Bonnaterre, Tabl. Encycl. Méth., Erp., p. 3
(1789); Schneider, Hist. Amph., 1. p. 113 (1799); Graven-
hovst, Delie. Mus. Vratisl.,, p. 38 (1829); Bopaparte, Icon.

#* T use the name femporaria for the present species, although the
diagnosis in the ‘ Fauna Suecica’ was evidently drawn up from R.
arvalis, becanse Linnmus confounded the two species, both of which
are common in Swedeu, as is {mrfcclly clear from the synonymy given
in the ‘ Systema Naturw.” The first author who split up the Linnean
species, Nilsson, elected to retain the old name for the present one, which
may therefore bear it in accordance with the law of priority.
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(1839); Nilsson, Skand. Faun., Amf., p. 78 (1842); Bell, .
Brit. Rept., 2nd ed., p. 89, fig. (1849); C. Koch, Ber. Senck. .
Ges., 1872, p. 135; Fatio, Vert. Suisse, iii, p. 321 (1872); Dg ' \
Betta, Faun. Ital, Rett. Anf., p? 64 (1874); Lessona, Atti
Ace. Lincei, Mem. Cl, Se. fis,, 1, 1877, p. 1068, pl. ii; Bou-
lenger, Cat. Batr. Ecaud., p. 44 (1882), Bull. Soc. Zool. k‘:;uuqe,
o 1886, p. 595, and Proe. Zool. Soc., 1891, p. 605, pl. xlv, fig. 33
Schartf, Irish Nat,, ii, 1893, p- 1; Boulenger, Ann. S_cott. N
H., 1893, p. 202; W. Evans, Proc. Phys. Soc. Edinb., xii,

Faun. Ital.,, Rett. Anf. (1837); Bell, Brit. Rept., p. 84, ﬁﬁ'. 1) .

1894, p. 509; Werner, Rept. Amph. Oesterr., p. 91 (1897). .
Rana atra, Bonnaterre, 1. c., p. 9. > L
Rana alpina, Gmelin, Syst. Nat., i, p. 1058 (1789); Risso, Hist. r
Nat. Bur. mérid., iii, p. 93 (1826); Bonaparte, op. cit. (1839). !
Rana flaviventris, Millet, Faune Maine-et-Loire, ii, p. 663 (1828). s j r

Rana cruente, Pallas, Zoogr. Ross.-As., iii, p. 12 (1831).

Rana seotica, Bell, 1. ¢, p. 102, A

Rana platyFrhinus, Steenstrup, Amtl. Ber. 24. Ve®s. Naturf. Kiel,
1846, p. 131, and Vid. Meddel., 1869, p. 3, figs.; Collin,
Natuch. Tidsskr. (3), vi, 1869, p. 299; Sahlertz, Vid. Meddel.,
187;;1, p. 111; ()ololett. Vid. Selsk. Forh. Chyist., 1878, No. 3,

Rana temporaria, vav. canigonica, Boubée, Bull. H. N. France, i, :
1833, No. 2, p. 12.

Rana fusca, Thomas, Ann. Sc. Nat. (4), iv, 1855, p. 365 ; De I'Isle,
Afin. Se. Nat. (5), xvii, 1873, No. 3. p. 2; Leydig, An. Batr.,
p- 116 (1877); Collin de Plancy, Bull. Soc. S¢. Semur, 1877,

*==p. 41; Boulenger, Bull. Soc. Zool. France, 1879, p. 164, and

1880, p. 207; Héron-Royer, Bull. Soc. Et. Sc. Angers (2),
xiv, 1885, p»119; Héron-Royer & Van Bambeke, Arch. Biol.,
ix, 1889, p. 260; Méhely, Beitr. Mon. Kronstadt, Herp., p. 56
(1892), and Math. Term. Kozl. Budapest, xxv, 1892, p. 8,
pls. i & iv; Douglass, Herp. Baden, p. 40 (1804).

Rana temporaria, vavs. obtusirostris, acutirostris, Fatio. 3 c.

Rana dybowskii, Ginther, Ann. & Mag. N. H. (4), xvii, 1876, p. 387.

Rana f]usé:a lll.omwrali, H¥ron-Royer, Bull. Ac. Belg. (3), 1, 1881,
p. 139, pl. +

Ramli usca, ®ir. longipes, F. Miiller, Verh. Nat. Ges. Basel, vii,

5, p. 670.
Rana temploru ria parvipalmqta, Seonne, The Zool., 1885, p. 169, fig.

Vomerine teath in two feeble, oblique, narrow groups,
on'a level with oy Just behind the posterior border of
the choanzm. 4 * y

Head broader than long ; snout as long as or a
little shovter than the diameter of the orbit, usually
broadly rounded and scarcely projeoting beyond th_e
~mouth, rarely obtusely acuminate ; canthus rostralis

distinct ; loreal region feebly oblique, feebly grooved;
nostril equally distant from the eye and the end of
the snout, or a little nearer the former; interorbital
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space broad, flat, usually as broad as or a little

A narrower than the upper eyelid, sometimes, however,

{
5

only two-thirds the width of the latter, as broad as
or a little narrower’than the distance between the
nostrils ; tympanum very distinet, distant from the
eye, measuring one-half to two-thirds, rarely three-
fourths its diameter.

Fig. 109,

Open mouth and upper view of head.

» Tingers obtuse, first extending slightly beyond

second ; subarticular tubercles moderate.

The tibio-tarsal articulation reaches the tympanum,
the eye, or the nostril, very rarely the tip of the snout ;
tibia shorter than the fore limb, a liitle longer than
the femur, as long as or a little shorter than the foot
the heels overlap when the limbs are folded. In some
specimens from Spain the tibia is buf very slightly
shorter than the fore limb. Toes slender, two-thirds
or almost entirely webbed, the terminal phalanx of the
fourth toe, however, always free; toes one-half to
two-thirds webbed in the Spanish var. parvipalmata ;
subarticular tubercles moderately developed ; inner
metatarsal tubercle feeble, soft, roundish or oval,
measuring less than one-half, usnally about one-third,
the length of the inner toe; a small and rather indis-
tinet tubercle rarely present at the base of the
fourth toe.

Skin smooth or with irregular smooth warts; a
A-shaped glandular ridge usually present between the
shonlders; glandular dorso-lateral folds narrow or
moderately broad, moderately prominent, converging
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towards each other on the scapular region, where they

are separated by a space equalling one-seventh to one-

sixth, rarely one-fifth, the length from snout to vent;
a glandular fold behind the anglé of the mouth, and
another from the eye to the shoulder ; females with
the sides of the head and body, the pelvic region, and
the upper surface of the leg and tarsus studded with
pearl-like granules, which are more developed during
the breeding season. Lower parts smooth, the pos-
terior half of the thighs granular.

Few species vary so much in coloration as does the
common frog ; out of a large number it is rare to find
two perfectly alike in their markings. »The ground
colour of the upper parts may be grey, brown, rufous,
pink, or yellow, usually spotted, speckled, or marbled
with darker; the %pots are usually dark brown,
sometimes orange or bright brick-red; black blotches
resembling ink-spots may be scattered on the back,
or so crowded together as to produce a plum-pudding
appeasance; sometimes these black spots run together,
and the upper parts are nearly entirely black. The
more characteristic markings, viz. a large blotch on
the temporal region, a streak on the inner side of the
arm, a A-shaped figure between the shoulders, and
bands across the limbs, may be more or less well
gleﬁned, or entirely absent ; the bands on the limbs,
if present, may be numerous and close together, or
few and irregular. A broad, light, dark-edged
vertebral stripe is sometimes, though rarely, present;
In one specimen, a female from Banffshire, it is as
well defined as.in the striped specimens of [Rana
arvalis. The flanks nearly always bear large spots or
marblings. The canthus rostralis is usually indicated
by a dark line, and a light streak extends on each side
of the upper lip from below the eye to a little beyond
the angle of the jaws.,

The lower parts in the males are white or pale
yellow, bluish or lilac on the throat, usually spotted,
marbled, or speckled with brown or grey. In the

e
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females they vary from pale yellow to orange, usually
spotted or marked with brown, orange, or red There
are, however, specimens in which “the belly is un-
spotted, more partieularly those from Spain.

Iris golden, sometimes obscured with brown vermi-
culations. 3

Males differ from females in the stronger, more
muscular fore limbs, which acquire an extraordinary

Fra. 110.

Hand and foot of breeding male (lower views).

development during the pairing season; the pad-like
swelling of the inner side of the first ﬁnger which
becomes covered with black horny” spinules during
the pairing season; the greater development of the

Fia. 111,

Gular region of breeding male, with inflated vocal sacs.

“ web between the toes; and the presence of a pair of

internal vocal sacs, situated at the sides of the throat.
In breeding males the skin acquires a spongy ap-
X
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pearance through swelling with lymph, which pro-
duces a cloudy, bluish tinge on thé upper parts and
on the throat, the latter region being sometimes quite
blue, sharply contrasting with .the white or pale
vellow of the abdomen.

. MeasurEMENTS (in millimetres).
3 2
AT ST TR v W T

From snout to

vent S80S 8k ST (b9 95 .., 80 .97 ...60
IS R R Sk S b R [ SR R IS A ISR S
Width of head . 27 .., 20 25 ...19 8l ...129 ... 34 .2l
Diameter of eye ., 7 ... 7T5.. 7 ... 6 8 07 8D 00
Interorbitalwidth 4 ... 4 ... 35..3 45.. 5. 6 .. 8
From eye to nos-

tril . . A e O D ke B0 NS 45 5 5 35
From eye to end :

of snout , S¥ RN B b (B0 - SRR B OIS a1 i, e i
Tympanum BB O e D Fea RSB G
From eye to tym-

s el AR o PP . SO D SRR O R L T ] e £
Fore limb . 4T A9 45 5290 <52 Gl AR SR DL R

Hind limb . .122 ..197 ..121 . 95 ..140 ..130 .. 141 . 102
RIS VP40 L L8R 100/ Ak, AR R e
Foot . : 40 L. 45 o) 33 L AR 4SS s ERG8s

dnpertos. t. 9 RETL 100 285118 S0 iR g
Inner metatarsal
tubercle . ° Lol 4 8w @8N 4G 85k A 2

1, 5. Canisbay: Anderson.
2. Dovre Mts,, Norway : Collett.
3. Cassel: Norman, 3

4, 8. Uornnna: Seoane.
§. Cuneo: Peracea.
7. Tombs, Hungary: Méhely.

Vauiarions.--Apart from the description of indi-
vidual variations, which, as we have seen, are very
considerable in this species, attempts have been made
to distinguish a broad-snouted and a sharp-snouted
variety, to which-Fatio hds given the names of brevi-
rostris and aculirestris. This distinction cammot be
upheld, as we find the fwo forms oceurring pro-
miscuously, and the prognathism affecting only young
or half-grown specimens. The only form which
appears to be entitled to varietal distinetion is the
Spanish var. parvipalmata, which is constantly dis-

tinguished by a shorter web, as we have seen above,
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and a somewhat more slender habit, resulting in a
certain resemblance to Rana agilis, with which it also
often agrees in the absence of any but small red spots
on the belly. :

The var. bosniensis, recently established by Werner
( Rept. Amph. Oesterr.,’ p. 92) on a single male
specimen from Travnik, Bosnia, is, in my opinion, not
entitled to stand. Thanks to Dr. Werner’s courtesy,
I have examined the type, and find the pelvis to
be broken, which accounts for the shortness of the
body ; hence the tibio-tarsal articulation of the hind
limb reaches a little beyond the tip of the snout. The
specimen measures 71 mm. from snout ‘$o vent; fore
limb 49 mm.; tibia 42 mm.

The var. longipes of F. Miiller—of which the type,
from Oberweiler, between Mullheim and Badenweiler,
Baden, has been entrusted to me by Mr. Schenkel,
the curator of the Basle Museum—is based on a
somewhat long-legged individual of the common frog,
in which the tibio-tarsal articulation reaclege vxactly
the tip of the snout,—mnot beyond, as stated in the
original description. The specimen, a female, measures
55 mm. from snout to vent; fore limb 36 mm.; tibia
30 mm. C. Koch’s var. gracilis 1s no doubt founded
on gimilar examples, which sgem to predominate on »
the southérn slopes of the Alps, and have been de-
seribed by Héron-Royer as a distinet sup-species, Rana
fusea honnorati, from the Basses-Alpes. The larval

“characters adduced in suppott of the establishmant of

the latter form have since proved to be as unreliable
as those derived from the perfect animal.
SkrigroN.—Fronto-parietals broad and flat, about
twice and one-third to twice and three-fourths as long
as broad. Nasals small, separated from each other,
with strongly concave posterior border. Upper part
of ethmoid rounded or obtusely pointed in front.
Zyoomatic process of squamosal shorter than the
posterior process. Occipital condyles behind the line
connecting the articular extremities of the upper jaw.

-
.
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Fie. 112.

Skeleton of female.
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-\_ Vertebral column twice and a half to three times as
¢ long as the skull. Second diapophysis once and a
i half as long as the seventh, which is considerably

shorter than the sacral; latter directed backwards.
Tibia a little longer than the femur, as long as or a
little shorter than the pes; a large sesamoid bone
below the tibio-tarsal articulation. Tarsus nearly half
as long as the tibia. Two bones to the prapollex and
two or three to the prehallux. Terminal phalanges
feebly expanded at the end.

The skeleton here figured is that of a female from
the Alps of Piedmont, in which the hind limb is a
little mor® elongate in proportion than in British

examples.

MEASUREMENTS OF SKELETON (in millimetres).

4_.% 2 o

P Franpth of ok L R S A S 7 SRR e DL

Width of skull . R - 219 24

Least interorbital width . o SO e o L

Dorsal vertebral column . 21 27

Urostyle . : ; - d L 28

- Humerus . : 3 A . 20 23
= BRubnIng oo e RN Y Ay 15 .

Manus . . ! ‘ S g 20

Pelyis. : < : : o 27 30

Femur : s A< . . 31 39

Tibia . > 3 5 e 8D 43

Tarsus - ; 3 A . 16 20

Pes . - : ; S . 38 R 43

Hapirs.—Rana temporaiia must be regarded, on
the whole, as a terrestrial frog, although less strictly
o than R. arvalis and K. agilis. ¥ is by no means
unuswal to find specimens in ponds or pools through-
out the summer. The majority, however, spend the
greater part of their active life on land; in fields,
gardens, meadows, and wopds. Many males hibernate
under water. The breeding season falls earlier than
in any other spegies, in January and February in the
south, in March and April in the north. In the ex-
ceptional year 1894 the common frog began to spawn,
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near London, on the 16th February ; last year (1897)
on the 20th of the same month: as a rule, the
spawning time varies with us from the beginning of
March to the beginning of April, according to the
mildness of the season, whilst in Devonshire and
Cornwall it may begin as early as the end of January.
The individuals then congregate in large numbers in
ponds, pools, ditches, or slow-running brooks, the
males clinging to the females by clasping them under
the arms, the hands joining on the breast, at the same
time uttering their dull croak, grook, grook, which, un-
like the edible frog’s, is produced mostly under water.
If the weather turns cold after pairing has set in, the

embrace may last for many days; the genesic fury of*

the males is such that nothing will induce them to
release their hold. But as males in this species are
not in greater numbers than the other sex, we
seldom witness those fights which are so frequent
in the equally ardent Bufo wulgaris. Nevertheless
they also often mmake mistakes, and clasp female
toads, or Pelobalgs, frequently causing the death of
the latter by fracture of the pectoral girdle, thgtt
Batrachian, as we have described above, being, in
legitimate unions, seized round the waist, not under
the arms. That, in the same way, common frogs and
toads are injurious to slow-moving pond fishes, such
as carp, to which they cling by poking the bands into
the eyes of the fish, was noticed by Pennant in the
last cantury, and has sincé been verified by numerous
observers.

The eggs ave expelled very suddenly, and the large
clumps are afterwards seen floating on the surface,
many together, these frogs usually selec:tl‘ng the same
part of a pond or ditch for spawning. Two or three
weeks elapse, as a rule, before the liberation of the
embryo, and the young are usually able to leave the
water in May or begiuning of June, except in the
extreme north and high up in the mountains, where,
the spawning season being necessarily much retarded,

e
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tadpoles are still to be found in August, and are even
sometimes compelled to hibernate in that condition.
Many observers ,who have kept pairing frogs of
this species in confinement have been disappointed at
finding the eggs laid under these conditions to be
unfertilised, this being often the case when®single
pairs are confined in jars, and apparently due to the
male not emitting his fecundating fluid at the right
moment. Fischer-Sigwart has recently attempted to
explain this fact by suggesting that the males fecundate
the eggs some time after they are laid and after the
release of the females from embrace. I cannot accept

3 ° .- %
this explanation, because I have observed, in prac-

tising artificial insemination, that the spermatozoa
appear to be unable to penctrafe the eggs after the
mucilaginous capsules have become swollen out with
water, which takes place very rapidly after deposition.
In order to fully satisfy my mind on thw point, I
made this spring (March 22nd) the following experi-
ment. o

At 11 a.m. I pressed into two dishes filled with
water from the supply-tap a few eggs (about fifty jn
each dish) from a female held in embrace. The pair
were then separated and kept dry until 2 p.m., when
the male was killed and the.flnid removed from the
vesicula seminis, whilst two further small lots of eggs
were pressed out of the female inte the dishes in
which lay those previously obtained, with their cap-

. sules now considerably inflated. I then poured the

seminal fluid, diluted in a wineglassful of water, over
the four clumps of eggs.. The result was the same in
both dishes: the eggs laid at 11 2.m. and fecundated
at 2 p.m. did not develop (with one and two excep-
tions respectively), whilst the great majotity of the
others underwent their normal evolution.

Baas.— Vitellus measuring 2 to 3 tm. in diameter,
black, with a small white or grey spot on the lower
pole ; mucilaginous envelop measuring 8 to 10 mm.
in diameter. The eggs form one or two large balls,

.
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which float on the water.* The number of eggs
varies according to the size of the female ; L. Greening

Fia. 113.
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has counted from 1500 to 2500, and Héron-Royer from
2856 to"4095. Greening’s results agree better with
my own, as I have counted 1155,1188, 1584, 1744, and
2044, The embr yo, on llberatlon is of a dark brown,
nearly black, with a well-developed tail, and dark
brown, branched external gills, which soon acquire a
large size.

Taprorr (PI. III, ﬁt7 3) —Length of body once and
a half to once and two-thirds its width, one-half to
two-thirds the length of the tail. Nostrils equally
distart from the eyes and the end of the snout, or a
little nearer the latter.

Eyes on the upper surface, a little nearer the end
of the snout than the spiraculum ; the distance bétween
the eyes about once and a half the distance between

* Dr. Ridewood showed me in March, 1897, a mass of eggs that had
been laid by a moderate-sized frog, These Lggs were exceptionally
small, the vitellns measuring rather less than 2 mm., and some of them
formed a regular string, in a single file, 4 cm. in length, closely
resembling t.%u eggs of a toad. I have preserved a pomon of these
abnormal eggs in spirit, and they are now in the collection of the
British Museum.
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the nostrils, and a little greater than the width of the
mouth. Spiraculum directed backwards and slightly
upwards, nearly equally distant from the end of the
snout and from the anus, visible from above and from
below. Anus opening on the right side, close to the
lower edge of the subcandal crest. Tail three to four
times as long as deep, ending in an obtuse point ;
upper crest convex, not or but slightly deeper than
the lower, not extending far upon the back ; the depth
of the muscular part, at its base, about one-third the
greatest total depth.

Beak broadly edged with black. Sides and lower,
edge of the®lip bordered with papille ; upper lip with
a long series of teeth, followed on each side by two
or three series which are widely.separated from their
fellows on the other side, and gradually decrease in
length ; four series of teeth in the lower lip, the fourth
or inner widely interrupted in the middle, the first or
outer at least two-thirds the length of the second.

Muciferous erypts very indistinct. ‘

Brown to blackish above, with metallic dots ; caudal
crests greyish, uniform or dotted or powdered with
brown, with or without small golden spots; belly
grey or blackish, with metallic dots or spots.

Total length, 45 mm.; body, 15; width of body,
10; tail, 30 ; depth of tail, 5. These dimensions are
taken from one of many large specimens obtained at
Anseremme, Belgium, at the end of April, 1894.

Harrrar.—Rana temporaria is a Northern species,
reaching the extreme mnorth of Scandinavia and
Lapland. In Northern .aid Central Europe it is
equally common in the plain and in“the mountains, up
to the limit of perpetual snow ; whilst in the south it
is confined to the mountains, reaching an altitude of
7200 feet in thé Pyrenees and 10,000 feet in the
Italian Alps. It is absent from the plain of France
South of 46° but reappears on the Pyrenees and in
North-western Spain, where it is found both at sea
level and in the mountains. It appears to be absent

.
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from the Italian peninsula, and to the east of the
Adriatic it has not been recorded from further south
than the mountains of Bosnia. In Transylyania its
oceurrence is restricted to the hills and mountains,
its place being taken in the plains by I2. arvalis and
R. agilis. 1t 1s found not only all over Great Britain,
but also in Ireland, where it is much more common
on the west than on the east coast, and flourishes in
the mountains. Its range in Asia is an extensive one,
stretching from the northern and middle Oural and
the Kirghiz steppes to the Stannovoi Mountains,
Sachalien Island, Mongolia, Manchuria, and Yesso,
being replacéd further south in Eastern Asia by Rana
amurensis, It. martensii, and I. japonica.

The male and two females figured on Pl XX are
from the environs of London, and give some idea of
the great amount of individual variation in coloration
to be observed in this species. Other variations in the
markings are represented on Pl. XXI. Fig. 1 repre-
sents a male from Dunphail, Morayshire, presented
by Mr. W. R. Ogilvie Grant, remarkable for its
unusunally short snout and .its well-marked light
vertebral stripe, similar to that of the so-called var.
striata of Rana arvalis.  Fig. 2 is taken from a young
specimen from Hanover, presented by the late Dr.
J. E. Gray. Fig.'3 from a female with remarkably
pointed snout, sent from Breslau by Prof. G. Born;
a var. acutirostris, Fatio, has been founded ou such
specimens, which appear to have occasionally given
rise to erroneous reports on the occurrence of K. agilis
in Germany. Fig. 4 from one of the types of Seoane’s
var. parvipalmata from Galicia, Spain.
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17. RaNa GrzcaA.
i\ Plate XXTI.)

EBana latastei (non Blgr.), Boettger, Sitzb. Ak, Berl., 1888, p. 148,
Rana Iatgstii. part., Bedringa, Bull. Soc. Nat. Moscon, 1889,
Ram}:. 33;“1 Boulenger, Ann. & Mag. N. H. (6), viii, 1891,
- 346, fig. 1, and Proc. Zool. Soc., 1891, p. 607, pl, xlv, fig. 4;
Werner, Zool. Anz, 1897, p. 66; Peracca, Boll. Mus. Torin.,

xii, 1897, No. 286.

Vomerine teeth in two small oblique series, extending
behind the level of the choange, originating between
the posteriot borders of the latter. “ Fre. 114.

Head a little broader than long, ;
moderately depressed. Snout wvery
short, rounded, not at all prominent,
as long as or shorter than the diameter
of the orbit; eye smaller than in .
latastii and R. agilis, less prominent ;
canthus rosfralis distinet; loreal re-
gion even less oblique than in IR Upper view of head.
temporaria and E. iberica, distinctly concave; nostri!
equidistant from the eye and the end of the snout, or
a little nearer the latter; the distance between the
nostrils greater than the interorbital width, which
equals or nearly equals the width of the upper eyelid ;
tympanum moderately or feebly distines, its diameter
two-fifths to three-fifths that of the eye, not greater
than the length of the inner metatarsal tubercle; its
distance from the eye equals two-thirds to once its
diameter.

Fingérs very obtuse, or slightly swollen at the end,
first not extending or extending but slightly beyond
second ; subarticular tubercles strongly developed.

Hind limb very long, the tibio-tarsal articulation
Teaching the tip of the snout or beyond; heels over-
lapping when the limbs arve folded. ~Tibia as long as
or a little shorter than the fore limb, and at least
slightly longer than the foot. Toes almost entirely
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webbed, even in the very young, with obtuse, slightly
swollen tips, and large and very prominent subarticular

tubercles. Inner metatarsal tubercle soft, oval,
measuring two-fifths to one-half the length of the
inner toe ; a very distinct tubercle at the base of the
fourtli toe. .

Skin of upper parts smooth, or rough with small
warts. Dorso-lateral fold narrow and not very pro-
minent, sometimes interrupted, running straight or
but very slightly curved from the temple to the groin ;
the distance between the dorso-lateral folds on the
scapular region equals one-fifth to one-fourth the
length fromsnout to vent. ¢

Grey, grey-brown, reddish, olive, yellow, or yellow-
ish-olive above, with small or indistinet darker spots,
or speckled with blackish, ravely with irregular black
spots on the back ; small reddish or orange blotches

may be «scattered on the back and sides and on J

the upper eyelids; glandular lateral folds lighter,
sometithes reddish; a dark band may be present
across the inerorbital region; A -shaped imter-
scapular marking sometimes present, sometimes ill-
defined or absent. Canthus rostralis and temporal
fold brown or blackish; loreal region down to the
border of the lip dark; a dark "olive or brown
temporal spot; a light streak from below the eye to
the angle of the mouth. No large spots on the flanks ;
limbs with dark brown or olive cross-bands, some-
times replaced by dots ; hinder side of thighs yellowish,
dotted with brown, brownish, or dark brown with
whitish dots. TDower parts cream-colour ; throat with
grey, brown, or hlackish marblings, with a+median
light area ; dark marblings, dots, or spots may be
present on the breast; lower surface of hind limbs
yellowish or flesh-colour, - with or without brown dots

or vermiculations. TIris pale golden, more or less:

obscured with brown.

One of the male specimens from Monte Morello,
sent me by Count Peracca, belongs to that aberration
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already noticed in Rana esculenta, which is character-
ised by the absence of every kind of light pigment,
nothing but the brown being present. The throat
and ‘belly are pigmentless, transparent, and the iris
dark brown without a trace of gold; the upper parts
of a nearly uniform pinkish-brown, with the Garker
markings on the limbs and temples feebly indicated.

Male without vocal sacs, with very strong fore
limbs, comparable to those of R. temporaria, during the
breeding season ; the inner finger with a very strong
pad covered with blackish-brown horny spinules,
forming an undivided patch.

<

MeasurEMENTS (in millimetres).

—(’; —_— ~ /—L
1. 2. 3. 4. 5. 6.
From snout to vent w2 DO £~ s Al TS S
Head . ; . 15 2 RN I e [ IR b St by
‘Width of head 18 26" LSRR AR eI B )
Diameter of eye . 5 65... 45... 55... &5... 55
Interorbital width S5 160 SO e
From eye to nostril 35... 45 QLA O a8
5 end ofsnout . 7 .., 9 85 0 8 RGN Bk oD
Tympanum B s DDt D liee D o B s AR B
From eye to tympanum N PRAR RB A e SE S RS R A
Fore limb . : ; S92 LA 8B B0 GBS
Hind limb . X 88 83 820l UT00) 98
Tibia . . 1 . 280 ... 45 ... 29 ...380 .32 ..'81
Foot 3 - Q7 LA 6 2800001080 iSRS
Inner toe . - 5 16 9 .. 45 B e EBD TS
Inner metatarsal tubercle . 25 4+ 25 5. 3 3

1, 5, 8. Florence: Peracca. 3. Travnik,-Bosnia: Werner.
2. Tajce, Bosnia : Brandis. 4. Klimenti, Morea: Douglass,

Upper view of skull.
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SkrLErON.—Fronto-parietals broad and flat; eth-

moid rounded anteriorly ; nasals small, oblique, their "

posterior border rather convex than concave. Tibia
longer than femur, but less mfarkedly so than
R, latastiv and R. agilis. Distal phalanges with very
strongly developed transverse terminal expansion,
T-shaped at the end, this being more conspicuous
than in any other European species.

MeAsurEMENTS OF SKELETON (in millimetres).

3 ?
Length of skull . 12:5 15
Widthaof skull . 14 16
Leastainterorbital width 3 35
Dorsal vertebral column 14 16
Urostyle 13 16
Humerns . . 135 14
Radivs-ulna 8 9
Manus 12 13
Pelvis 16 20
Femur 20 25
Tibia . A 3 ‘ ol 23 28
Tarsus . . - . . 10 e 12
“Pem 23 24

- -
. Hasirs.—In its movements this species is some-
what intermediate between . temporaria and .
latastii, being not quite so excitable and agile as the
latter, which is fully compardble to' I. agilis. The
voice of the male during the breeding season may
be expressed by geck, geck, geck, gecl, geck, uttered

m very rapid ‘succession. The breedine season, in

th.e Apennines, falls in the month of Malt')ch, together
with that of R. agilis, w

ot hich occurs in the same
localities. As we have mentioned in the Introduction,
the great differense in the spermatozoa of the two
species precludes the possibility of their intercrossing
any more*than in the ease of . arvalis and K: tempo-
raria, which differ to an equal depree.

TaproLn (P]Il], fig. ‘L).—-—T]le{;adpo]e of K. graeca,
although more nearly resembling that of R. femporaria
than any o'ther European species, differs from all its
congeners in having the mouth quite as wide as the
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interocular space, which equals once and a half the
distance between the nostrils. The labial dentition is
more developed even than in K. temporaria, the teeth
forming § or 4 series, of which the second upper is
but narrowly interrupted in the middle; the four
lower series are either all continuous and oceupying
nearly the whole width of the lip, or the fourth is
broken up in the middle. A single series of papillm
on the lower labial edge. Tail obtuse, once and two-
thirds the length of the body, its depth about one-
third its length.

Grey above, closely speckled with black, whitish
beneath ; muscular portion of the taii reticulated
with black ; ‘caudal crests with small blick spots or
arborescent markings.

Total length, 48 mm.; body, 18; width of body,
12; tail, 30; depth of tail, 10.

Hawirar.—This species was originally described
from the mountains of Greece. The first specimens
were obtained by von Oertzen at Musinitza. in the
Korax mountains, on the limit between "Doris and
ZBtolia, at an altitude of 5800 féet. I received
several larval specimens from Dr. Kriiper, which’
came from the Parnassos, at an altitude of about
3000 feet. More recently my friend Mr. Norman
Douglass brought me from a jdurney to Greece several
specimens, which he collected on the hills above
Klimenti, in Northern Morea. :

There is no doubt that fhe specimens from the
mountains of Bosnia, referred by Boettger to R.
latastii, belong to this species, as pointed out by
Werner; I have examined a male specimen from
Travnik submitted to me by Dr. F. Werner; and
another from Tajee, collected by Prof. E. Brandis, is
now in the British Museum. Werner obtained it
algo from Montenegro, and Peracea has ascertained

' Its presence in the Apennines (Monte Morello, near

lorence, 2600 feet ; Siena, 2600 feet; and Perugia),
where it occurs in company with R. agilis. The
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specimens from Tuscany and Umbria mentioned by
Bedriaga in his description of . latastic must also—4§
be identified with R. graca. 1 have strong reason
to believe the species will be found all along the
Apennine chain, as Prof. Giglioli kindly informs me
a bresyn frog closely resembling f. latastii oceurs
in the provinces Umbria, Rome, Terra di Lavoro,
Basilicata, and Calabria, at altitudes varying between
1300 and 3000 feet. It is to be hoped Prof. Giglioli
will soon be able to undertake a careful study of the
vast material at his command, and thus settle in a
more exact manner the range of the various species of
brown froggin the Italian peninsula. o

Since the preceding lines were set up in type I
have received from Count Peracca, who 18 now
(March, 1898) on *a collecting expedition in the
south of Italy, information as to the occurrence of
this spegies in the environs of Potenza, Basilicata.
We therefore feel justified in concluding that all pre- "
vious nefepences to f. temporaria and K. latastic from
the Italian peninsula, gsouth of Florence, are based
on specimens of Ii. graca and R. agilis.

The three specimens figurest on Pd. XXII are fram
Italy. I am indebted® for them to Count Peracca.
The left-hand figure is taken from a male from Siena ;
the right-hanfl figures represent a female from Monte
Moxello (Florence], and «the aberrant male, from the
came locality, noticed above, p. 316.
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18. RaNA IBERICA.
(Plate XXTII.)

Rana iberiea, Boulenger, Bull. Soc. Zool. France, 1879, p-177;
Bosed, Bull. Soc. Zool. France, 1880, p. 259; Boulenger, Cat.,
Batr. Ecaud., p. 46 (1882); Boettger, Sitzbh., Ak, Berl., 1887,
p. 180; Héron.Royer & Van Bambeke, Arvch. de Biol, ix,
1889, p. 258, pl. xvi, fig. 4; Bedriaga, Bull. Soc. Nat. Moscou,

. 1889, p. 345, Amph. Rept. Portug., p. 9 (1889), and Larves
Batr. Portug., p. 8 (1891); Boulenger, Ann. & Mag. N. H.
(6), viii, 1801, p. 350, and Proe. Zool. Soc., 1891, p. 608, pl.

xlv, fig. 5.

Vomerine“teeth in two small oblique series behind
the level of the choanse.

Head as long as broad or a little Fra. 116.
broader than long, moderately de-
Pressed. Snout short, obtuse, round-
ed; canthus rostralis distinet ; loreal
region not very oblique, slightly con-
cave; mnostril equidistant from the
eye and the end of the snout, of
slightly nearer the latter ; the distance
between the nostrils a little greater
than the interorbital width, which equals the width
of the upper eyelid; tympanim distinet, its diameter
one-half to three-fifths that of the eye; the distance
between the eye and the tympanum equals two-thirds
to three-fourths the diameter. of the latter.

Fingers obtuse, first not extending, or extending
but very slightly, beyond second ; subarticular tuber-
cles moderately developed.” ,

Hind limb very long, the tibio-tarsal articulation
reaching -beyond the tip of the snout in the adult,
the tip of the snout in the young ; heels strongly
overlapping when the limbs are folded. Tibia but

Upper view of head,

. Slightly shorter than the fore limh, and nearly as long

a3 the foot. Toes three-fourths or even almost entirely

Webbed, the web with more or less deep crescentic

noteh ; subarticular tubercles moderately large and
' ¥
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prominent. Inner metatarsal tubercle small, soft,
oval, measuring about one-third the length of the
inner toe ; a small and more or less indistinct tubercle
usually present at the base of the fourth toe.

'l‘hg skin may be perfectly smooth, or the .back
rough with granules and small round warts; hinder
side of thighs granular. Dorso-lateral fold narrow
but rather prominent, running straight from the
temple to the groin; the distance between these folds
on the scapular region equals two-ninths to ond-fourth
the length from snout to vent. (

Coloration very variable. Upper parts yellowish-
brown, grefish-brown, or reddish, witl? or without
dark brown spots; nof unfrequently the back 1is
largely blotehed with yellowish, and the sides may be
spotted with pure white; or the back may be closely
speckled and spotted with black ; flanks often with
dark brown spots or marblings; a dark brown
A-shaped marking sometimes present on the scapular
region ; ddrso-lateral folds usually with a dark brown
outer margin; & dark brown canthal streak and a
large dark brown or black temporal spot; a whitish
streak from below the eye to the angle of the mouth ;
limbs with dark cross bands, which pay be very indis-
tinct ; hinder side of thighs usually speckled or mar-
bled with dark brown. Lower parts whitish, rosy
under the limbs, and more or less profusely spotted
or marbled with brown, especially on the throat and
breast; the middle line of the throat, however, usually
unspotted. In a small living male the throat was
flesh-colour powdgred wn’th'gold-dust; the lower sur-
face of the lmbs was also carneous, but unpig"mented.
Trig golden, entirely, or brown in its lower woiety.

Males are devoid of vocal sacs, and the nuptial ex-
crescences of the inner finger are granular and grey-
brown, as in Ii. agilis, and thus different from those of
R. temporaria, greca, and latastii,
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MeasurenMents (in millimetres).
d ?
\ e M ———
1. 2 3. 4,
From snout to vent . 5 A2 e st A0 L 2 S B MR ()
Head : s . g SN C RS U e [ AR S
Width of liead . ; A SIS RS S S S 00 A T
Diameter of eye 4 4 5 55
Interorbital width 3 35 . 4
From eye to nostril . . : 3 t 35
o end of snout . G G . 8 7
Diameter of tympanum . . 25 25, 3 3
From eye to tympannm Soya 2 2 2
Fore limb z 3 v S 208 SRR R g Y
Hind limb . 3 2 A sALTS e V) o NOS-A s Ban
Tibia . it ) 3 o240 i A ST 31 RS
Foot . 5 . A . ot K R R e P
Inner toe 5 . . i B W S RS
Inner metatarsal tubercle SRR et LN s RO PRy

1, 8. Serra de Gerez: Gadow. | * 2,4. Coimbra: Gadow.

s ! e

SKELETON.—Except for the longer tibia, resembles

that of I, temporaria. The nasals are likewise pyri-
T

Fia. 117.

Upper vies: of skull.

form, with concave posterior border, the .fronto-
’ Parietals broad and flat, and the upper surface of the
©thmoid obtuse or rounded in*front. _

+ The shape of the nasals, and the lesser terminal
“Xpansion of the distal phalanges, serve to distinguish
the skeleton of this species from that of its nearest
ally, R. graca.
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MEASUREMENTS OF SKeLETON (in millimetres).

2

Length of skuall . / X 5 - 15
Width of skull . ’ . . - - 16
Least interorbital width . 3 . 3 4
« Dorsal vertebral column . 3 . ¢ 16
Urostyle . . : - ; : . 15
Humerus . . 1 . / / ! 14
Radius-ulna : : : : . 3 9
Manus . . . . : . . . 13
Pelvis . : . 5 % : . ; 19
Femur . 3 J X . : £ 4 25
Tibia . x 2 . : 5 % ; 28
Tarsus . g A : . ’ s 5 12
Pes . 5 3 )\ A - 3 g o@7

» L]

Hazrrs.—We know very little yet about the habits
of this species. Bascd says it is found in mountain
streams and springs and among the grass on their
borders, never far from water. Males were observed
by him in breeding attire at the end of March, at which
time laryese were also to be found. The few specimens
I have bebn able to observe alive made tremendous
leaps, and their voice in summer resembled that of
R. agilis. A small male in breeding costume, received
24th March, 1897, from Mr. Moller of Coimbra, had
a rather deeper note, cock, coak, cocla

Taprore (Pl. I1L, fig? 5).—This frog is intermediate
bet_we_en R. temporaria and 1. agilis in its larval as well
as in its perfect state. Width of mouth much less than
tl}e‘mtreroculur space, which equals nearly twice the
distance between the nostrils. Series of labial teeth
%}, rarely.-‘}, the second ypper series widely interrupted
in the middle, the third very short ; first lower series
short, hardly half the length of the second, fourth
interruptps] in the middle. The beak resembles that
of I. agilis, and in one of the four gpecimens before
me the upper mandible”is likewise provided with g
large black tubercle in the middle of its basal portion, |

Tail obtuse, once and a half ‘o once and three.

fourths the length of the body, its depth about one-
third its length. '

e o
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Lines of muciferous erypts very distinct, as in
R. agilis.

The colour of the upper parts varies from reddish-
brown to blackish-brown ; belly greyish or whitish ;
caudal crests brownish, the upper darker than the
lower, with brown dots and large blackish %pots,
which are also present on the muscular part.

Total length, 49 mm.; body, 17 ; width of body,
12 ; tail, 32 ; depth of tail, 11.

Hasvrar.—Rana iberica, hitherto observed only in
Portugal and North-western Spain, is principally
bound to the mountains, where it is found up to
4500 feet ow even higher. It has been,obtained in
Galicia and New Castille; in the Serra de Gerez, the
Valle Passos, near Coimbra and Beira, the Serra de
Soajo, near Lisbon, and in the Serra de San Mamede <
1t is thus on record from all the provinces of Portugal
with the exception of Algarve. o

This species has also been recorded, with some
doubts as to the correctness of the identification of
a single specimen, from the Lac d’Aubert, Hautes
Pyrénées, by Belloc (C. R. Assoc. Frang., Pau, 1892,
1i, p. 520). This specimen was probably nothing but
an aberrant and badly preserved half-grown Rana
temporaria. £

I am indebted to the kindness of Mr? F. A. Moller,
of the Botanic Gardens, Cotmbra, for the speciiaens
figured on Pl. XXIII. The specimen to the right is
a male, that to the left a female.
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19. RANA LATASTII.
(Plate XXTII.)

Rana latastel, Boulenger, Bull. Soc. Zool. France, 1879, P~;bq'
s and Cat. Batr. Ecaud., p. 46 (1882); Camerano, Melu.B Cti-
Torin. (2), xxxv, 1883, p. 269, pl. i, figs. 2—4; Peraced, SOSU.
Mus. Torin., i, 1886, No. 5; Borelli, Boll. Mus, Torin., i, 155
No. 14; Boulenger, Ann. and Mug. N. H. (6), vii, 1891, p.
351, and Proc. Zool. Soc., 1891, p. 608, pl. xlv, fig. 6. 1885
Rana temporaria, part., De Betta, Atti Ist. Venet. (2), 1Vs Vs
p- 45.
Rmuésgltastii, part., Bedriaga, Bull. Soc. Nat. Moscou, 1883 P-

Vomerine, teeth in two small, oval, ohlique groups
behind the level of the choanm. )

Head nearly as long as broad, sometimes slightly
broader than long, sometimes slightly longer than
broad, more depressed than in K. femporaria and

E. iberica, less so than in I agilis. 'The snout ‘1'

varies much in shape : it may be short and rounded,

Fia. 118.

: “Upper views of heads.

as.in a platyrrhine . temporaria, or as long, as
pointed, and as prominent as in a typical R. arvalis
(two extreme forms are represented in Fig. 118);
loreal region more oblique than in R. temporaria and
L. ibertca, less so than in B. agilis ; nostril ei]uidistant
from the eye and the end of the snout, or slightly
nearer the lavter; the distance between the nostrils\

equals the interorbital width, which equals the width ~

of the upper eyelid; tympanum very distinct, igs
diameter one-half to two-thirds the diameter of the
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eye; the distance between the eye and the tympanum
equals one-half to two-thirds the diameter of the
tympanum.

Fingers obtuse, Jfirst extending beyond second;
subarticular tubercles moderately developed.

Hind limb very long, the tibio-tarsal articnlation
reaching beyond the tip of the snout; heels strongly
overlapping when the limbs ave folded ; tibia as long
as the fore limb or a little shorter, as long as the foot
or a little longer. Toes three-fourths webbed in the
female, the web with crescentic emargination, three-
fourths or almost entirely webbed, and with straight
or even convex border to the web in-the breeding
male; subarticular tubercles moderately large and
prominent ; inner metatarsal tubercle small, soft, oval,
measuring about one-third the “length of the inner
toe ; a small onter metatarsal tuberele is usually present
at the base of the fourth toe. :

Skin smooth, or with a few small warts scattered
on the back; back of the thighs granular. Dorso-
lateral glandular fold narrow and more Or less pro-
minent, running nearly straight from the temple to
the groin; the distance between these folds on the
scapular region equals one-fourth to one-fifth the
length from snout to vent.

The coloration varies less fhan in I. temporaria and
R. iberica, but more than in R. agilis. Upper parts
greyish or reddish brown, usunally with a few dark
brown spots ; a dark cross-bar bétween the eyes, and
a A-shaped marking on the scapular region ; small
orange or red spots may be.present.on the back, and,
very rarely, a few ink-black blotches; the glandular
lateral folds usually not paler than the surroundings,
sometimes reddigh, often with a dark brown vuter mar-
gin ; no large spots on the flanks ; a canthal streak and
sometimes the whole of the loreal region dark brown;
a dark brown or blackish temporal spot ; a light streak
from below the eye to the angle of the mouth ; hind
limbs with well-marked olive or dark brown cross-bars ;




323 RANIDE. ¥
hinder side of thighs speckled or spotted with brown. | / .
Lower parts white or pinkish, the throat and the hind - A |
limbs often of a bright pink or salmon-colour; throat 4
and breast spotted or mottled with grey or brown, |
with the median line of the throat and us'uully a J
eross-line on the breast unspotted, the two forming |
a L-shaped white or pink marking ; belly and lower |
surface of thighs sometimes spotted, sometimes im-
maculate. Iris golden, much obscured with brown,
at least in its lower half. :
Males distinguished by much stronger fore limbs,
and a large pad on the mner side of the inner digit, |
which, during‘the breeding time, is covered with dark
brown horny excrescences or minute spinules, forming
three or four distinet, patches. No vocal sacs. ‘
H
MeasureneNTS (in millimetres). /
)
o 'i \ f o ' 3 )
LU T A T ) — i
From gnout to vent 48 ., 55 .54 .62 ... 58 ., 56 !
ead . &y sl ERab s el L aaaia ke ]&E
Width of head 3 e AU T TR LIS [ IS lb_
Diameter of eye , D REOROIO ATV BN ST B N RS S LG
Interorbital width A wd N g 4
From eye to nostril SO D ok o  0) SRR B
L endof snout . 7 ... 8 75 9 (s pBy a8
Diameter of tympanum 3 4 35,72 35... 4 .. 4 ‘
From eye to tympanum 2 SN s SIS Ji
Fore limt, | S W IR ) S Y AR TR VIS fi
Bgr{d limb . -84 .95 ..103 ..113 ..106 ..104
Tibia . 28 .88 3% .87 .35 .. 34
Foot . 26 .81 ..83 (.8 .24 .5 89
Innertoa’ &5 . 0 ; 8O T 20 AR N6 !
Inner metatavsal tuberele . 2 T A 3 2 25 2 I
1. Castelfranco: De Betta, 4, Turin: Peracea.

2. Varese: Camerano,

3. Florence: Gigliols

6. Novara: Camerano,
6. Venice: De Betta!

SKELETON.—Fl‘onto-[ml‘iotals broad and flat, their
width in the middle containea twice to twice and a
half in their length ; ethmoid rounded or obtusely
pointed anteviorly. Nasals small, oblique, separated
from each other on the median line, their posterior =
border nearly straight, or if concave less markedly so

- ot
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than in R. temporaria. Zygomatic process of the
squamosal a little longer than the posterior. Ver-
s

/- Fira. 119.

Upper view of skull. %

tebral column twice to twice and a half the length of
the skull. Transverse processes unequal in length.
Tibia considerably longer than the femur, which
measures nearly twice the length of the tarSus. Two
bones in the praepollex and two in the prahallux.

MgeASUREMENTS OF SKELETON (in’ millimetres).

3 2

Length of skull . ] - . 15 17
Width of gkull . - . & 14 17
Least interorbital width ., . 3 4
Dorsal vertebral column . i brd 19
Urostyle . - ; . . 15 16
Humerus . > . ‘ . 14 15
Radius-ulna 5 3 - Sy L ke T g 10
Manus : ’ AT . 12 14
Pelvis 3 D 3 . i, 19 o 22
Femur g ; . . a 2d ) 28
Tibia § 2 : . 5 285 33
Tarsus i - . 3 A b ! 14
SPeh B 3 3 ! 5 o 25 29

Hasrrs.—Much the same as in I. agilis, which I,
latastii also resembles m the enormous leaps it is able
to make. Its voice is feeble, and may be rendered by |
kechk-leck-Teclk-keck-keck, uttered in rapid succession.
Peracea has observed it spawning near Turin in
March, a little later than R. agilis.
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Although so closely allied and living side by side in
many localities, these two species never appear to m-
terbreed. As in R. temporarit and R. arvalis, this 1s
probably to be ascribed mainly to‘the great difference
in the seminal elements, as mentioned on p. 77 of the
Introd=ction.

Bags.—According to Count Peracca, toswhom I
am also indebted for eggs of this frog, the \'ltell_me
sphere is blackish-brown, with the lower third white,
and measures 1§ mm. ; the mucilaginous envelop 1S
also smaller than in B. agilis and R. temporaria, b or

7 mm. in diameter. The embryo, on leaving ‘the egg
on the thirteenth or fourteenth day, is only half as
long as that of R. agilis.

Taprore (P IT1, fig. 6).—Intermediate between It
temporaria and R. agilis.  Width of mouth equalling
the distance bctween the nostrils and two-thirds the
distance between the eycs. Series of labial teeth %,
the second upper series very widely interrupted in the
middle, the third extremaly short; first lower series
very short, hardly half the length of the second;
fourth interrupted in the middle. Beak as in . fem-
poraria. *'Tail acutely pointed, twice as long as th.e
body, its depth one-third its length. Lines of muci-
ferous crypts very distinet, as in R, agilis.

Brown above, whitish beneath; caundal crests
whitish, dotted with dark brown, the upper with
some larger spots. :
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Total length, 44 mm. ; body, 14 ; width of body, 10 ;
tail, 30 ; depth of tail, 10.

Hapimar. —Rana latastii was originally discovered
near Milan, where it appears to be very common, and
oceurs in company with [. agilis. Its presence has
since been ascertained in various localities i Pied-
mont, Lombardy, and Venitia, from the province of
Turin to the province of Udine, and in the province of
Florence, but we are at present uncertain as to the
southern limit of its range in the Italian peninsula,
owing to the confusion that has taken place with
It. greca. 1t has not yet been recorded from Swit-
zerland, where it will no doubt be found in Tessin,
being abundant at Varese, not far from the Swiss
frontier. -

In North Italy R. latastii is a form of the plain,
being replaced in the mountains by R. temporaria ; in
the peninsula it is probably found at no very con-
siderable altitude, its place being taken from 2500
feet and above by its close ally R. graca. and also by
R. agilis, which in the Italian penipsula is at home in
the mountains as well as at sea level.

Male and female from Turin, received from Count
Peracca, are figured on P1. XXTIII.
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20. RANA AcILIS.

(Plate XXIV.)

Rava temporaria, part., Daudin, Hist. Rain. Gren. Crap., p. 46,

pl. xv, fig. 2 (1803), and Hist. Rept., viii, p. 94 (1803);
Duméril & Bibron, Erp. Gén., viii, p. 358 (1841); Giinther,
Cat. Batr. Sal,, p. 16 (1858); Schreiber, Herp, Eur., p. 125
(1875); De Betta, Atti Ist. Venet. (6), iv, 1885, p. 45.

Rana temporaria (non Linnwmus), Millet, Faune Maine et Loire,

ii, p. 664 (1828).

Rana dalmatina, Fitzinger, in Bonaparte, Mem. Ace. Torin. (2),

ii, 1839, p. 240

Rana agilis, Thomas, Ann. Se. Nat. (4), iv, 1855, p. 365, pl. vii,

figs. 1—4; Fatio, Rev. & Mag. Zool. (2), xiv, 1862, p. 81,
%ls. vi & vii; Steenstrup, Vid. Meddel., 1869, p. 16; Fatio,

ert, Suisse, iii, p. 333 (1872); De I'Isle, Ann. Sc. Nat. (5),
xvii, 1878, art. 3, p. 3; De Betta, Faun. Ital, Rett. Anf,
%. 65 (1874); Lataste, Herp. Gir., p. 233 (!876.); Leydig, An.

atr., p. 143 (1877) ; Lessona, Atti Ace. Lincei, Mem, Cl. Sc.
fis,, i, 1877, p. 1074, pl. iii; Héron-Royer, Bull. Soc. Zool.
France, 1878, p. 128, pl. iii, fig. 1; Boulenger, Bull. Soc.
Zool. France, 1879, p. 183, 1880, p. 209, and Cat, Batr. Ecaud.,
p. 46 (1882); Camerano, Mem. Acc. Torin. (2), xxxv, 1883,
P 274, pl. i, figs. 5—8; Héron-Royer, Bull. Soc. Et. Se.
Angers (2), xiv, 1885, p. 124, and Bull. Soc. Zool. France,
1886, p. 681; Borelli, Boll. Mus. Torin., 1, 1886, No. 14;
Boettger, in Radde, Faun, Flor. Casp.-Geb., p. 77 (1886), and
Sitzb. Ak. Berl, 1888, p. 148; Leydig, Verh. Phys. Ges.
Wiirzh. (2), xxii, No. 6, 1888, and Zool. Anz., 1889, p. 316;
Héron-Royer & Van Bambeke, Arch, Biol.. ix, 1889, p. 255,
Bedriaga, Bull. Soc. Nat, Moscon, 1889, p. 323; Wolterstorff,
Zool. Anz., 1890, p. 260; Méhely, Zool. Anz., 1890, p. 447;

+ 23 Melsheimer, Verh. Ver. Rheinl. (5), vii, 1890, p. 82; Bon-

-

lenger, Proc. Zool. Soc., 1891, p. 609, pl. xlv, fig. 7; Méhely,
Beitr. Men., Kronstadt, Herp., p. 61 (1892), and Math. Term.
Kozl. Budapest, xxv, 1802, p. 43, pls. iii & v; Leydig, Zool.
Gart., xxxiil, 1892, p. 321; Boettger, Ber. Senck. Ges., 1892,
p- Ixxxii; Stoll, Vierteljahrschr. Nat. Ges. Ziirich, xxxvii,

# The strict app]icut’ion of the law of priority wonld require the

adoption of this name in preference to that proposed by Thomas sixteen
years later, as the former was accompanied by a definition (“ Gigantea,

edibus postizis longissimus ), however inadequate, and spécimens 8o
abelled by Fitzinger are preserved in the Vienna Museum. However,
this is one of those cases in which, it appears tb me, conservatism is
desirable, as the name agilis was the first to appear in connection with
a proper description, and has been so generally in nse within the last
half-century. Similar considerations have gnided me in the naming of
the two species of the genus Bombinator, and I hope, in the interest of
the stability of nomenclature, they will commend themselves to future

workers.
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1892, p. 337; Boulenger, The Zool., 1893, p. 355 ; Melsheimer,
Verh. Nat. Ver. Rheinl., 1, 1893, Korr., p. 44; Douglass,
Herp. Baden, p. 45 (1894); Knauthe, Zool. Gert., xxxv, 1894,

é)()'; Werner, Rept. Amph. Ocsterr..ng..S% 94 (1897);

2
Bi’n‘igcn. Dentschl. Amph., p. 459, pl. iii, fig. 2(1897); Gadeau

de Kerville, Faun. Norm., iv, p. 199 (1897).
Rana gracilis, Fatio, Rev. & Mag. Zool. (2), xiv, 1862, p. 81,
pls. vi & vii. o

Vomerine teeth in two oblique series or eval groups
behind the level of the choange.

Head as long as broad or a little broader than long,
much depressed. Snout rounded or obtusely acumi-
nate, more or less projecting, usually as long as or a
little longer than the diameter of the orbit,—excep-
tionally a Isttle shorter, as shown on mght hand of
Fig. 121; canthus rostralis distinct ; loreal region

Fic. 121.

Upper views of heads.

oblique, concave'; nostril equidistant from the eye and
the end of the snout, or slightly nearer the former : the
distance between the nostrils exceeds the interorbital
width, which equals two-thirds to thkree-fourths the
width of the upper eyelid; tympanum very distinet,
its diameter two-thirds to five-sixths that of the eye;
the distance between the-eyes ard the tympanum
equals one-fifth to two-fifths its diameter.

Fingers obtuse, first extending beyond second ;
subarticular tubercles large and very promiment.

Hind limb very long, the tibio-tarsal articulation
reaching the tip of the snout or beyond in the adult,
not quite so far in the young, the heels strongly over-
lapping when the limbs are folded; tibia as long as
the fore limb or a little shorter, as long as the foot or
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a little longer. Toes one-half to three-fourths webbed,
the last or two last phalanges of the fourth toe free,
the web with crescentic emargination, or with almost
straight border in some breeding ‘males ; subarticular
tubercles large and prominent; inner metatarsal
tubercle oval, very prominent, measuring one-third to
one-half the length of the inner toe; a small tubercle
usually present at the base of the fourth toe.

Fia. 122,

Hand and foot of male (lower aspect).

Skin smeoth, or with a few flat glands ; a strong but
narrow glandular dorso-lateral fold, often broken up
along its eoyrse, running straight from the temple to
the groin, or slightly converging towards its fellow
hetween the shoulders; the distance between the folds
on the scapular region two-elevenths to two-ninths the
length from snout to vent; glandular folds bordering
the temporal spot above gnd below.

Skin-zmooth beneath, except on the posterior half
of the thighs, which are finely granular. '

Upper parts Varyipg from yellowish or pinkish fo
grey or dark brown, unifotm or finely speckled with
blackish ; a few small dark spots may be present on
the back, and a N-shaped*dark marking between the
shoulders is usually*distinet ; rarely a few smal ink-
black spots scattered on the back ; flanks unspgtted, or
with small spots; glandular lateral folds not much
lighter than the surroundings ; loredl and temporal
regions dark brown or blackish, separated from the
border of the lip by a more or less distinct light streak;
a dark brown or black streak on the inner side of the
arm; limbs with regular brown or blackish cross-bands s

0
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hinder side of thighs brownish, or yellow speckled
with brown. Lower parts white or yellowish-white,
immaculaté, or with small brown, blackish, or red
dots or arborescent lines on the throat and sides;
lower lip usually marbled with grey or brown; in-
guinal and femoral regions often bright yellow, the
feet pinkish. 2

Iris golden in its upper half, brown or nearly black
in its lower half.

Males distinguished by stronger fore limbs, although
not to the same extent as in R. arvalis and R. fem-
poraria, a shorter body, and somewhat more developed
webs between the toes. A moderately developed pad
is present on the inner side of the first finger, and this
is covered during the breeding season with greyish
granular excrescences, forming a single patch extend-
ing to the tip of the finger. Vocal sacs are absent.

MEeasureMeNTS (in millimetres).

d : ?
; ~ ~ .
R SR L N e RETREC R 7 o
From snout to
vent : . 61 56, oo &7 49 6 6000 68
Head . 5 T9 LSBT0, 17160 L R0 23 ST BrsR ]
Width of head . 20 %.. 19 ... 20 17 L Y oY e o |
Diameter of eye. 6 ... 6 .. gt s B 6 6
Interorbitalwidth 4 35... 35...3 5 ... 4 a 35
From eye to nos-
tril . - AN S 35... 35 45, 4 + 4
From eye to end X
of snout . o e B s e deea e i ) 8b6%. 9
Tympanum O v 4 5 ... 35.. &5.. b i3 g S
From eye to tym- :
panum e o) T ol (O s DA T ) 15... 15
Forelimb . .37 .35 .37 .30 .. 43 4. ... 41 ... 39
Hind limb . 100 ..:101 ..109 .86 ..134'...128" 121 .. 118
Tibia . 86 .83 85 29 i Vs 40 40

Foot . 4 S84, 88 L8 BT LA v dO S 8T 580
Inner toe . R T Ry A G TR Gk D® 9
Inner metatarsal

tubercle . b7 v 3 J 30

1, 5. St. Malo: Boulenger.

(&4

ay BIGE A B i 3h
4, 8. Marcellise, Verona:

2. Jersey : Hornell.
8, 8. Vienuna: Werner.

Betta.,

7. Bologna: Bianconi.
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*According to Werner, this species reaches, in
Dalmati'x, a length of 90 mm. from snout to vent.
It is on such l'n-oro specimens that Fitzinger founded
his Rana dalmatina.

SkeLETON.—Skull twice to twice and one-fourth in
the lemgth of the vertebral column. Fronto-parietals
slightly grooved along the middle, twice and a half to
three times as long as broad anteriorly ; nasals widely
separated from each other, oblique, with straight or
slightly concave posterior border; upper surface of
ethmoid more or less acutely pointed antericrly ;

zygomatic process of squamosal as long as or a little
shorter than flie posterior.

Diapophyses of third vertebra once 'md a half as
long as those of the eighth, and a little longer than
the sacral.

Tibia considerably longer than the femur, twice as
long as tbe tarsus. 1e1mnml phalanges slm'htlv ex-
pa,nded at the end. Two bones to the pl'aepollex, and
two to tbe.‘n mhallux,

MEASUREMENTS 0F SKELETON (in millimetres).

d 2
Length of skull . a9 18
Width of skull . ev. 19 19
Least interorbital wigth 4 35
orsal vertebral column 21 21
< Urostyle 20 20
Humerus Y/ 16
Radins-elna 12 11
e Manus IR .o 16 15
Pelvis 24 25
Femur - 3 o~ 30 30
Tibia R i . N85 34
Tarsns . 7 4 b
Pog o T ir % 34 33°%
Hapirs2—"he agile fr ‘og well deseryes its mamé; its

extremely long hind limbs Lenable it te cover a surface

of six feet at ane leap.

The delicate texture of itg

skin and the general slenderness of its build impart to

this frog an P]ermnt appearance far Surpassing that of,
any of its Europe‘m congeners.

The shade of the
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Fig. 123.

Skeleton of male,



338 RANID.E.

upper parts, constantly varying under atmospheric
influences, often suggests the colour of dry leaves,
among which the frog is, in fact, not unfrequently met
with in woods, and under which it seeks shelter when
pursued. Woods, together with swampy meadows
and banks overgrown with long grass, constitute 1ts
usual abode. It is never found in fields or gardens, or
among roadside brambles and nettles like the common
frog, which, however, often associates with it in the
wilderness. The voice is feeble and clear, and may be
rendered by co, co, co, or cor, cor, cor, uttered rapidly.

Rana agilis is found in the water only during the
breeding seasoh, which falls in France ysually three
or four weeks later than in R. temporaria, between the
middle of February and the beginning of April, isolated
individuals spawning exceptionally as tardily as May :
in Lower Austria, according to Werner, the breeding

season of the two species coincides, and takes place in
the latter half of March. The eggs are usually & =

deposited on the borders of small ponds or pools in
flooded quarries. Specimens from Turin sent to me
the winter before last by my frieid Count Peracca,
spawned in an aquarium out of doors on the 20th and
21st of February; owing to the cold weather and
frosty nights that followed, tlie development of the
eggs wos ab first almost completely arrested, and the
first embryos did not emerge from the mucilage until
the 15th of tha following month.

TLe young leave the water by the end of June or
beginning of July, rarely as late as the middle of
August.

The pairing takes place as in R. temporaria, but is
of much shorter duration, the females usually resorting
to the water only at night, and when quité ready to
gpawn. Specimens in embrace are therefore seldom
observed in the daytime. The males do not, generally
speaking, show the same genesic frenzy as the common
frog, seldom seizing females of other species in theg
absence of legitimate mates ; they often hibernate in

jrv .
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A \ the mud under water, in company with the common
" frog, where the two species co-exist.

- Eees.—Vitelline sphere measuring 2 to 2% mm. (up

to 3 according to Perficca), blackish-brown in the upper

Fig. 124, 2
= L
\‘/(,o. \>
"-\‘--—Q R \‘» :\
K 70 SN
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half, whitish in the lower; mucilaginous envelop,.
. when swollen out, measuring 9 to 12 mm. The eggs
form a single laomp, smaller as a rule than in R. fem-
poraria, and do ndt float. According to Héron-Royer
their number varies between 669 and 1200.. T have
myself counted 1188 and 1415 in broods from Turin.
The embryo, on leaving the egg, is of « paler brown
than in B. temporaria, and its external gills are much
less developed and unpigmented.

Tavrore (PL 111, fig. 7).—In general form similar to
R. esculenta, but snout rather shorter, the nestrils being
equidistant from the eyes and the end of the snout,
and spiraculum considerably nearer the posterior than
the anterior extremity of the body. Interocular space
twice as great as the distance between the nostrils.
Tail twice to twice and a half as long as the body,
pointed and attennate or submucronate at the end, its
depth about twice and two thirds in its length; upper

= -
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crest very convex, deeper than the lower, and ex-
tending upon the back as far as the level of the
spiraculum.

Beak broadly edged with black, usually with a
black tubercle or knob in the middle of the basal part
of the upper mandible, which may be accompanied
by a smaller one on each side. Usually two series of
papille bordering the lower lip. Labial teeth in
% series, the second and third upper short and widely
separated in the middle, the first lower short, the
three others nearly twice as long and uninterrupted,
or the fourth very narrowly interrupted in the middle.

Very distinct lines of crypts on the head and body.
One of these forms a hoop, the ends of which approach
on the upper lip, passing above the nostril and bor-
* dering the eye above and below; another begins

behind the eye and bifurcates, the upper branch

extending to the upper caudal crest, the lower to the
middle of the muscular portion of the tail; a small
branch gy descend on each side at a short distance
behind the eye, forming. a sigmoid curve; another
curved line on each side, bofder’ng the spiraculum
above (see Fig. 46, p. 104).

Pale brown or rufous above, with dark brown
spots; sides with roundish golden® spots between a
brown-or reddish network; belly white, with pale
golden or mother-of-pearl spots; throat pink ; mus-
cular portions of tail pale brown or yellowish, with
smail brown or grey spots; caudal crests greyish-
white, with white and small greyish-brown spots,
which are scarcer on the lower crest; usnally a few
deep black spots-on the upper edge of the upper
crest.

Total length, 59 mm. ; body, 18 ; width of body, 12;
tail, 41 ; depth of tail, 15, ~ .

Hasrrar.—Rana agilis inhabits the greater part of

France, from the north coast of Brittany, Normandy, #
and Paris to the foot of the Pyrences and the Med;-

terranean littoral, but appears to be absent from the

A
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north-east and the central plateau.® It also occursin
Jersey. It is rare and very local in Germany, the
localities whence it has been reported being Strass-
burg, Linz on the Rhine, the Kaiserstuhl between
Freiburg and the Rhine, Rothenburg on the Tauber,
Wiirzburg and Traunstein in Bavaria, and abdut the
Zobten, south of Breslau, in Silesia.t Ine Switzer-
land it is known from the cantons Geneva, Vaud,
Bern, Zurich, Valais, and Tegsin; in the Austro-
Hungarian Empire from Bohemia, Lower Austria,
Styria, the Tyrol, Illyria, Croatia, Dalmatia, Hungary,
and Transylvania. It appears to be pretty generally
distributed a Italy, and 1s on record from Modica,
Sicily. It is further known from Bosnia, Albania,
and Greece. The only localities-in Asia whence £
agilis has been recorded are Lenkoran, on the south-
western coast of the Caspian Sea (Boettger), Suchum
Kale, Transcaspia, and Konkur Valley, S.-of R. Ili
(Bedriaga), the two latter requiring confirmation.
Strauch has also referred some specimens phtained by
Przewalski in the Chinese province Ordos to what
he called the ¢ agilis ** form of R. temporaria, but these-
will no doubt prove to belong to R. japonica, a species
which bears great resemblance to R. agilis.

Rana agilis is, on the whele, more a form of the
plain, being replaced in the mountains by It: tempo-
varia ; it 18, however, known to reach an altitude of
4200 feet in the Alps of Switzerland, %aind to extend
pretty high up in the Tyrol and in Transylvania, ag
well as in the Apennines.

# Dealing with the muecilaginous capsules of frog ova, R. Floventin
(¢ Bull. Sci. France Belg.” xx, 1897, p. 142), mentions having made ex-
periments af Nancy on Rane agilis, Thom. As this statgment might
vesult in French Lorraine being erroneously or prematurely added to
the habitat of this species, I may point out that an error of identifica-
tion has been made, since had the acthor really seen eggs of R. agilis
he wonld not have attributed to frog spawn genervally the floating power
which is possessed by that of R.{emporaria alone among European

atrachians, £k ; . o

+ 1 have examined a specimen from this locality.
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cnmens ﬁgured on P1. XXIV are from Turin,
v e

ift of Count Peracca. The smallest




APPENDIX.

LIST OF THE SPECIMENS PRESERVED IN THE
BRITISH MUSEUM (NATURAL HISTORY).*

1-4. 4,9, & hgr.Near Corunna

5-7. 4 ¢
8-13. Hgr, & yg.
14-16. 4 9
17-22. Larvm
23-24. &
25-26. Hgr.
27-28. Hgr. & yg.
29-30. Larvae
31-34. & ¢
35. &
36. ¢
37. &
38-39. &
» 40. Hear.
41-47. 49

48-49. 3, ekel.

oy
14
<
s
o0y [E+0
0 =

1. Discoglossus pictus, Otth.

Sierra Morena
Cindad Real
Coimbra
Coimbra

Oporto

Sartene, Corsica
Corsica
Montecristo
Giglio

Luras, Sardinia
Cagliari, Sardinia
[Sardinia

Malta . _

Blalta

Malta >

Malta

Tangier
Between Mogador and

Oran
Oran

76. Eggs & em-|Orun; bred in London

s bryos

79. 4

80. 9
81-82. 4 ¢
83-84, Hgr. & yg.

Tlemsen, Prov. Oran
Algiers

Algiers

Algiers

Algiers

Moroceo

Oran; bred in London -

M. V. L. Seoane.

M. 1. Boscd.

M. E. Bosca.

Dr. H. Gadow.

Dr. J. de Bedriaga.
Dr. H. Gadow.

Prof. H. H. Giglioli.
M. A. Dglifus.

Prof* H. H. Giglioli.
Prol. H. H. Giglioli.
Prof, L. Camerano. .
Prof. L. Camerano.
Leyden Museum.
Miss BE. Attersoll.
Col. Feilden.

J. Norman Douglass,

B

J. Norman Douglans..

M. H. Vaucher.
Senckenberghlusenm.

M. E. Chevreux.
M. E. Chevreux,
G, Ay Boulenger.
G. A. Boulenger.

Dr. J. 1Andcr'smn.
P. L. Sclater, Esq.

M. Héron-Royer.
Dr. J. Anderson.

#* No number of specimens higher than ten in each bottle is recorded

in this list.
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85-88. Larvae Algiers Dy. J. de Bedriaga. |
89-94. 4,9, & yg. [Hammam R’irha, Dr. J. Anderson. P
Prov. Algiers )
95. & Hammam Meskoutine, |Dr. J. Anderson.
Prov. Constantine’
96. Yg. Oasis of Old Biskra Dr. F. Werner.
97-104, Larve Algervia M. Héron-Royer.
105-106 .9 & hgr, Tunis P. L. Sclater, Esq.
2. Bombinalor igneus, Laur.
1-3. 2 ¢ * Kullen, Cln'isti:mst.adé. . Prof. Lilljeborg.
| cania
4-6. 4,9, & yg. Seeland, Denmark Prof. C. F. Li}tken.
7-12. Larve Seeland Prof. O, F. Liitken.
15-22. 4,9, & hgr. Berlin G. A. Boulenger.
23. 4, skel. |Berlin \G. A, Boulenger.
24-33, 31-40. 4, 9./ Magdeburg Herr W. Wolterstorff.
& yg.
4142, 3 ng Magdeburg M. Héron-Royer.
43-47. Larvm Magdeburge M. Héron-Royer.
48. Hgr. Ammendorf, near Halle, 8. |Herr W. Wolterstorfl.
49-51. 29 Liegnitz, Silesia. |Herr W. Wolterstorfl. :
52-55. 29 . Prague |Prof. A. Fritsch. N, f
86-57. ¢ X Vienna |Dr. F. Hochstetter. DY 3 |
58. g, skel. Vienna \Dr. F'. Werner. RS
59. 9, skel. Vienna Dr. F. Hochstetter. b
60. & Prater, Vienna Dy, F. Werner. ’
61. 2 St. Andrii-Wipden, Vienna  Dr. ¥. Werner. !
62-63. 7 9 Lixenburg, Lower Austria Dr, F. Werner. :
64-67. 12 Hoflein, Lower Austria Dr, F. Werner. 2 -9 S
68-69. & ¢ Holics, Hungary Prof. L. v. Méhely. 3 1
70. & Charkow "Dr. J. de Bedriaga. |
-
3. Bombinatoy puachypus, Bp. ,‘
A. Forma typica, 4 /
12, & ,[Florence ‘Prof. H. H. Giglioli.
3-4. & Sta. Suzanna, near Rieti, |Dr. D. Vinciguerra.
s ! Umbria
5-7. ¢ Arsoli, Rome Dr. D. Vinciguerra.
8-17. 4 ¢ Potenza, Busilicata |Count M. Peracea.
18-19. ¢ Aprigliano, tiear Cosenza, |Dr. D. Vinciguerra.
. . Calabria B 1
20-21. @ Serra San Bruno, Calabria |Prof, H. H. Giglioli.
22-24. 42 Italy (7) 3
25. Ad, skel. |ltaly (#)
B. Var, brevipes, Blasius,
1-2. 2 &yg. |Elbeuf, Normandy M.Gadeau de Kerville, 5
3. ¢ Elbenf Dr. Grosclande. -
5. 4% Sarthe M. A. Gentil.
6. J& |Pontlevoy, Loir-et-Cher M. R. Parvitre,




97-98

)
99-108.4, 9, & yg.

1-3.
4-5,6-7. 4 with eggs Paris

. Larva

. Larvie

" (3‘79! &)'g'
3,2 . &yg.
. o, skel.

. Larvae

- 49
* d"?c &yg‘
5. Larve

Larve

APPENDIX.

Argenton, Indre

Gironde

France

Near Dinant, Belginm
Monderf, Luxemburg
Mondorf, Luxemburg
Mondorf, Luxemburg
Basle

Freiburg, Baden

Freiburg, Baden
Frankfort (Main)
Niederfellendorf, Franconia
Hanover

Goslar, Harz

[Tiefenort, near Eisenach
|L. Starnberg, near Munich

. |San Romedio, S. Tyrol

Marcellise, Prov, Verona
|Hiitteldorf, near Vienna
Grinzing, near Vienni
Schemnitz, Hungary
Trieste

Rijka, Montenegro
Parnassos

345

M. R. Paritre.

M. F. Lataste.

M. Héron-Royer.

. A. Boulenger.

. A. Boulenger.

. A. Boulenger.

G. A. Boulenger.

Dr. F. Miller.

G. A. Boulenger.

G. A. Boulenger.
Prof. O. Boettger.
Herr W. Wolterstorff,
Dr. J. E. Gray.

Prof. W. Peters,

Herr W. Wolterstorff,
Herr W. Wolterstorft,
M., E. de Betta.

M. E. de Betta.
Dr.*F. Werner.

Dr. F. Werner,

Prof, L. v. Méhely.
Dr. F. Werner.

Dr, F. Werner.

Dr. T, Kriiper.

G
G
G

4. Alyles obstelricans, Laur,

A. Forma typica,

Boulogne-sur-Mer

8-13. 4,9, &eggsParis
?

14

15-24, 25-81. Larve St. Germain-en-Laye, near
he Paris

" 32.
35-34.
35.
36-41.

42-43,

Yg.

g .?skel.

Larve

d 9

44-53. Larve

5455,
56.
57,

58-60

g
&, skel.

. Larve

61-62. 4

63-66

. Lafvin

67. Larva

1-2

. Larvie

3-6. Larvm

7-8

. Larva

Paris

-

Huelgoat, Finistire

French Jura

French Jura

Lae Blen, near Canterets,
Pyrenees, 6500 ft

Near Liége -«

Maurenne, Prov. Namur

Mondorf, Luxemburg

Bonn . .

Bonn

Bonn

Hameln, on the Weser

Freiburg, Baden

J}allaigues, Switzerland

.

B. Var. bosca, Lataste,

|Coranna
Coimbra
Serra Estrella, Portugal

> Prof A. Giard,

|

|M. F. Lataste. >
M. Héron-Royer.

G. A. Boulenger.

0. Thomas, Esq.
H. Ling*Tloth, Egq.
H. Ling Roth, Esq,
Dr. L. Joubin.

..

G. A. Boulenger.

(. A. Bounlenger.,

G. A. Boulenger.

Dr. A. Gunther,

Dr. A, Gunther,

Dr, J. de Bedriaga.
Herr W. Wolterstorft,
Dr. J. de Bedriaga.
Dr. J. de Bedriaga.

M. V. L. Seoane.
|Dr. J. de Bedriaga.
‘Dr. H. Gadow.
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9-10.
11.

d
12-20. &, 9, & hgr./Valencia

APPENDIX.

|Oporto

E. Allen, Esq.
|Valencia

Lord Lilford. ¢
M. BE. Bosci.

"

9]. J,skel.  |Valencia M. E. Bosci.
22-27. Larva | Valencia M. E. Bosci.
5. Alytes cisternasii, Bosed.
1-3. 3¢ [Merida, Spain [M. E. Bosci.
4-7. Larve [Sierra Morena M, E. Bosci.
8. d Mertola, Portugal M. F. A. Moller.
6. Pelodytes punctatus, Daud.

1. & Paris (. A. Boulenger.
2-3. 4, skel. Paris G. A. Boulenger.
45 49 {Paris M. Héron-Royer.

6-12, Larve , |Paris M. Héron-Royer.
13. & {Near St. Malo G. A. Boulenger.
14-23, 24-33. Larve Near St. Malo G. A. Bounlenger.
& yg- '
4. 9 Nantea
35-39. 4 9 Near Nice Dr. J. de Bedriaga.
40, 41. Kggs Near Nice Dr. J. de Bedriaga.
42-51. Larva Cimiez, near Nice Dr. J. de Bedriaga.
52-53. Hgr.e France Paris Museum,
54-55. & Castino, Piedmont Count M. Peracea.
56-65. & 9 Valencia Lord Lilford.
66-68. 4 « Seville Prof. Calderon.
“7. Pelobales fuscus, Laur,
1-2. 29 Paris M. Héron-Royer.
34, 5-6. & & yg. |Paris
7-9. Larve Pavis M. Hévon-Royer.
10. 9, skel. \Bondy, near Paris :
11. & Drancy, Sédine.et-Oise M. R. Paritre.
2. & Nantes (?)
13-14. Neudorf, near Basle Dr. F. Miller.

15-16. Larve
17-18. 2 & hgr.
19-23. 2 9 \Halle/S.
24-33. Larvae Halle[S.
34-37, 38——1;;). d. 9 Magdeburg
& hgr. [ )
41,42. 3 ¢ .gskcl.

o Near Basle
|Hanover

Dr. F. Miiller.

Dr. J. E. Gray.

Herr W. Wolterstorft.
Herr W. Wolterstorft.
Herr W. Wolterstorff.

Magdeburg Herr W. Wolterstorft.

43, Kggs, Magdeburg Herr W. Wolterstorff.
44-46. & *-, ‘Berlin (. A. Bonlenger.
47-48. & ‘Breslau G. A. Boulenger.

49, Hgr. {Seeland, Denmark Prof. C. F. Liitken.
50-53. Larvm Seeland : Prof. C. F. Liatken.
54-63. Larve 1Prn.gne Herr V. Fritsch.
64-65. 4 ¢ {Prater, Vienna Dr. F. Werner.
66-68. £ 9 Flovidsdorf, near Vienna * |Dr, F. Werner.
69-71. & ¢ | Westernenburg, nearVienna|Dr, F. Werner.
72-75,76. & ¢ lSmmos Ujvar, Transylvania [Prof. L. v. Méhely.

R

g

s

O et i 5 S




77. &, skel.
78-81,82. 29
83, 84. d, skel.
85-86. 4 ¢

87. Larva

9

e e

- e
. &, skel.

. aurve

ad
+Q

5
812 2.9, &yg.
5 g yg
14. Yg.
15: 9
16-17. Larve e
18-19. Larve

<0

Lo o-
+00,0,+0+00,40

=12

w
-
o

L

10-19. Larve
20. Eggs & em-
bryos
21. 9, skel.
99 93, Q

28-32. Larvae
33. Yg.
34-36. 4 &yg. .
3740, Larve
41. 9
42437 44, §
45. 9
46,47, 4
48,49, ¢
50-51. 4 ¢
52. 9
53. ¢
54 &
55-56. 4 & yg.
57-61. 4 ¢
62, Hgr,
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Szamos Ujvar Prof. L. v. Méhely.

Tarin Count M. Peraceca.
Tuarin Count M. Peraceca.
Milan Prof. Cornalia.
Bologna Prof. J. J. Bianconi.

8. Pelobates cultripes, Cuv.

Nantes {Paris Musenm.
iS. France M. Héron-Royer.
S. France M. Héron-Royer.
{Hérault M. Héron-Royer.
France

Merida, Spain M. E. Bosed.
Seville 'Prof. Calderon.
{Spain {Lord Lilford.

|Abrantes, Portugal
{Tondella, Portugal
ICoimbra

D, H. Gadow.
DraJ. de Bedriaga.
{Dr. J. de Bedriaga.

-
9. Bufo vulgaris, Laur,

Argyllshire (W. Eagle Clarke, Esq.
Edinburgh (W. Evgns, Esq.

Isle of Arran |Mus, Leach.
Devonshirve Mus. Leach.
Chiddingfold, Surrey G. A. Bgulenger.
Chiddingfold G. . Boulenger.

Spring Grove, Middlesex » Mus. Leach.
Epping Forest, Essex G. A. Boulenger,
Epping Forest |G. A. Boulenger,

England

Jersey G, A. Boulenger.
Jersey 2 WJ. Hornell, Esq.
Paris |G. A. Boulenges,

St. Germain-en-Laye, near M. Héron-Royer.
Paris|
. Br. J. de Begriaga.
M. A. Dolifus.
Prof. C. F. Liitken,

Nice -
{Gerardmer, Vosges
Seeland, Denmark

Seeland {Prof. C. F. Liitken,
Bozaun, Hubga'y Prof. L. v. Méhely.
Corunna . M. V. L. Seoane,
Valencia Lord Lalford.
Oporto E. Allpn, Esq.
‘Gerez, Portugal Dr. L. Vieira.
Bolognd Prof. J. J. Bianconi.
Sicily ’ |

Athens C. W. Merlin, Esq.
Algiers Dr. J. Anderson.

|Ghaborowka, Ussuri R.
Seoul, Corea '
(Chemulpo, Corea

Dr. J. G. Fischer,
Dr. J. G, Fischer.
C. W. Campbell, Esq.




63. Hegr.
64-67. 492
68. 4 ‘
69,70. 9 & hgr
71-72. 2 & hgr.
73. ¢
74, T5-T6.77-78 |
79-82. Hgr. & yo.
83-86. 3.9, & her.!
87. &
3
3

5 %
2. Bogs
3. % 5
4-13.
%4.
5.
16. g. skel.
17-21. Larve
22-24. 3 9
25, Hgr.
A
27,
28-31. 3 ¢
492, 33-34. 2 & yeo
{albinos)
35-37. 42
3842, Larve
43-45. 1,9 & ve.
46-47. lcfm'vm A
48-53. Larve
54. 9
55-56. 4 9
H7-58. Larvwm
59-60. 4 & ye.
61. Ye.
62-63. 4 2

64-68. .9, & hgr.

69, 9 <

70-72. 2 ¢
73. Hgr.

Larve
Lavva

+O
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Gensan, Corea

Chefoo

Chefoo

Shanghai

Iehang v
Moh-si-Min, Prov, Sze

Chuen, 1700 ft.

Chusan
Chusan
Japan

Japan

Kobe, Japan

Dagoshima, Japan

10, Bufo viridis, Laur.
Magdeburg
Magdeburg
Berlin _
Breslan
Bonn
Frankfort (Main)
Frankfort (Main)
Feldmoching, near Munich
Germany
Island of Sprogs. Denmark
Szamos Ujvar, Hungary
Baleares
Ibize, Baleares
Tarin

Tarin

Turin

Verona

Pizzo, Calabrin
Ischia

Corte, Corsica
Ttaly

Italy

Capljinn, Herzegovina
Atliens

Salonica

Pera, Constantinople
Crete

Moscow

T'edschen, near Mepy
Crimea

Kirghiz Steppes
Xanthus, Asia Minor
Cilician Tanrus

Albistan, Cilician Tanrug

Korito, Herzegovina, 3300 ft.

J. H. Leach, Esq.
R. Swinhoe, Esq.
Miss Reid.

R. Swinhoe, Esq.
A. E. Pratt, Esq.
A. E. Pratt, Esq.

Dr, Cantor.

Leyden Musenm.
Sir A. Smith.
Challenger
Expedition.
‘Dr. J. Anderson.

Herr W. Wolterstorff.
Herr W. Wolterstortt.
(. A. Boulenger.
Prof. G. Born.

Dr. J. de Bedriaga.
G. A. Boulenger.

G. A. Boulenger.
Herr W. Wolterstorff.

Prof. C. F. Liitken.
Prof. 1., v. Méhely.
G. A. Boulenger.
Prof. E. Boscid.
Prof. Bonélli

{Count M. Peracca.
Prof. L. Camerano.
M. E. de Betfa. )
Prof, H. H. Giglioli.
Prof. C. I, Liitken.
Prof. H. H. Giglioli.
M. Héron-Royer.
M. Héron-Royer.
Dr. F. Werner,
Dr. F. Werner.
A. Smith Woodward,
o Esq.
J. Southgate, Esq.
Dr, E. D. Dickson.
Baron v, Maltzan.
Moscow University.
Warsaw Museum.
B. L. Hawkins, Esq.
Moscow University.
Sir C. Fellows.
C. G. Danford, Esq.
C. G. Danford, Bsq.
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82, Hgr. Cyprus Lord Lalford.
83-85. § & hgr. |Cyprus Herr H. Rolle.
86, ¢ Damascus Dr. J. Anderson.
7. & Berket Atach, Syria {Dr. . Barrois.
88, 9 Moung Carmel Canon Pristram.
89. & [Jericho Dr. J. Anderson.
90-92. 42 Dead Sea Canon Tristram.
93. ¢ Sinaitic Peninsula H. C. Hart, Esq.
94-96. Yg. Midian, Arabia Sir R. Burton.
97,98. 4 &yg. |Euphrates Captaily Chesney.
99. Hgr. Kurdistan
100, Yg. Near Resht, N. Persia W. T. Blanford, Esq.
101. & Bushire My, J. A. Murray.
102-103. £ 2 Near Bam, S.E. Persia W. T. Blanford, Esq.
104, Hgr. Between Quetta and Nushki Dr. J. Aitchison.
105-106. & Bala Morghab, Afghanistan Dr. J. Aitchizon.
107-116. Larva Do Shak, Afghanistan Dr. J. Aitchison.
117-118. & ¢ Lepsa, Ala Tan D O. Finsch.
119-123. £ ¢ ° R. Ili |Rew H. Lansdell.
124-125. Kashgar \Rev. H. Lansdell.
126-135. & & yg. |Balti, Tibet e Messrs, v, Schlag-
intweit.
136. Yg. {Tibet |'T. C. Jerdon, Esq.
137-140. Yg. |Casublanca, Moroceo Senckenberg Musemm.
141, Yg. Between Oran and Tlemsen Dr. J® Anderson.
142-143. 3 ¢ Oran Dr. J. de Bedriaga.
144, 2 El Mrayer, Algerian Sahara Dr. F, Werner.
145. & Algeria Canon Tristram.
146—-15‘2.}.;{. $. &Tripoli 3 | Srs
2, -
153. & Alexandrin M. Hérvon-Royer.
154. ¢ Ramleh, near Alexandria  |Dr. J. Anderson.
155. & {Egypt Vienna Museum,
156. & |{Egypt __ J. Burton, Esq.
157-159. Hgr. (Bgypt "° | M. Lefebyre.
-
11. Bufo calamita, Laur; =
1-2, 3-6. &6 %, ¥g.. Southport, Lancashire “’urrington Museum.
W~ egos | L2
7-9, 10—119. g. & Wallasey, Cheshire Warrington Museum.
arvie
20-22. Hgr. E. Norfolk P. H, Emerson, Esq.
23-24. 4 ¢ |{Cambridgeshirve 2
95-26.- 3 ‘Blackheath, near Londen -

27. Hgr. Co. Kerry, Ireland Dr. Purcell.

28-99. 4 . Castlemaine Harbour, W. R. Rubinson, Esq.
‘ co. Kerry

30. 2, skel. {Castlemaine Harbour W. R. Robinson, Esq.

31. ¢ |Calais . Dr. W. Leach.

32-39. 4., 9. & hgr.Near St. Mulo G. A. Bonlenger.

40. J, skel. INear St. Malo G. A. Boulenger.
41-50, Larva Neear St. Malo G. A. Boulenger.
51-52. & % Paris M. Héron-Royer.

53. % 'Ostend G. A. Boulenger,
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54-63. 4.2, &ygz. Heyst-s..M,, Belgium |G. A. Boulenger.
64-65. &9 Mesnil-St.-Blaise, ﬁG. A. Boulenger.
Prov. Namur, Belgium| & ‘
66. Bggs Mesnil-St.-Blaise G. A. Bonlenger. I
67-69. é Q Mondorf, Luxemburg ;. A. Boulenger.
70-71. Yg. Hamburg Dr. Tricke.
72-73. & Bronswick Dr. Heller.
74-75. Hpr. & yg. Seeland, Denmark Prof. C. F. Liitken.
76. & Corunna M. V. L. Scoane. I
7.3 Madrid Lord Lilford. <
8-82. 4.9, &yg. Seville Prof. Calderon. ,
83. 4 Oporto |E. Allen, Esq. o
84, 9 Mgzas de 8. Domingo, {Dr. H. Gadow.
Alemtejol
85-89. Larvae Mertola, Portugal Dy, J. de Bedriaga.
12. Hyla arborea, L.,
A, Forma typica. ? ' }
1. & Near St. Malo |G. A. Boulenger. g
2-11,12-21. Lm-v:e!Near St. Malo IG. A. Boulcnger.
i | IR : : 3
22-23. & Mcsmll,-St.-glmse, G. A. Boulenger. 3 (
{ rov, Namur, Belginm I/ \d
2#4-25. 4 Hamburg g Dr. Tricke. N 41
26. é‘ ‘Harz | N\
o Bees Magdeburg Herr W. Wolterstorfl. ]
‘Munich

28. ', shel.
29. 9

30. 2, skel
S 3
32,

BEN
34,

+ol +00y
%

S
<
-oom0,0,’:‘ZCgoowOsO,
=

1. &
2-3. 9 &yg.
4 9
5 2
6-9, 42
10-11. & 2

Dr. T,. Will.

Island of Bornliolm, Baltic Prof. Q. F. Liitken.

Near Vienna
Presshurg, Hungary
{Transylvania

|

|Charkow

Corunna

Victoria Alaba, Spain

Ciundad Real
Coimbra

Ravenra

Ferrieave, Apennines
Guezama, Ttaly

Serra S. Bruno, Calabria

Zante, Tonian Tslunds
Crete

Giaour Dagh, Asia Minoy

B. Vav. savignyi, And.

iElbﬂ

Sassari, Sardinia
Asia Minor
Cyprus

Cyprus
,LaEe Bumas, Syria

Dr. F. Werner.
Prof. L. v. Méhely.
. G. Danford &

J. A, H. Brown, Esgs.

Dr. J. de Bedriaga.
M. V. L. Scoane.
Lord Lilford.

M. E. Bosed.

Mr. F. A. Moller.

M. R. Paritre.

Prof. G. B. Howes.
Sir W. C. Trevelyan.

Prof. H. H. Giglioli.

Dr. F. Werner,
Bavon v. Maltzan,

|0, G. Danford, Bsq.

.o

[Sir W. C. Trevelyan,

Dr. J. de Bedriaga.
Haslar Collection.
Lord Lilford.

Herr H, Rolle.
Prof. T. Barrois.

B sy

I_“ ~




APPENDIX. 361

12-13. Yg. & larva |Ain-el-Mousaich, Syria Prof. T. Barrois.

14. 9 Lake of Galilee 'H. W. Beddome, Esq.
15-17. 4 2 ‘Wady-el-Kurm \Canon Tristram.
18-19. 2 9 {Dead Sea Canon Tristram.
20-29. 4 ¢ Euaphnates

30. &, skel Euphrates |
31-32. Hgr. Near Resht, N. Persia W.T. Bluufoyd. Esq.

33 9 Fao, Persian Gulf W. D. Cumngng, Esq.

34. & Kazerun, S. Persia S. Butcher, Ksq.

35, Yg. Seoul, Corea |C. W. Caumpbell, Esq.
36-37. 2 &yg. Gensan, Corea J. H. Leech, Esq.

3S. Hgr. Hainan R. Swinhoe, Esq.

39. & [chang A. E. Pratt, Esq.
40-42. ¢ & hgr. |Japan Leyden Museum.
4345, ¢ & yg. Japan J. H. Leech, Esq.
46-47. 4 % Kobe, Japan Challenger

3 Expedition.

48. 9 Kiga, Japan Dr. J. Anderson.

49, 9 i/ {Daibutz, Japan Dr. & Anderson.

a0, Yg. \Osen Mountain, Shimabara Mr. Holst.

51-52. ¢ and yg. |Tsu Shima - (Mr. Holst.
¢. Var. intermedia, Blgr. =
) gt Bologna Prof. J. 9. Bianconi,
2.9 [Palermo Prof. O. Boettger.
-
D. Var, meridionalis, Btigy.
1-3. 492 |Gironde M. F. Lataste. -
4-13. Yg. & lavvie [Near Nice Dr. J. de Bedriaga.

14, Bggs
15-16. £ ¢
17-19, 20-21. & 9

29, 2
23-98. 79

20, &
30-32. Hgr.

33, &4

34 d
3540. 49
4142. 2 %

43. 4, skel.
44-46. & - &

47, 4349, ? & hgr.

o0-51. 4
52-54, 4 2

Near Nice

Cannes .,

S France -

Cabeza del Buzy, Spain
Seville

Seville

Minas de S. Domingo,
Pegliz near Genoa
Bologna

Tangier .
Hammam Meskoutine,

Hammam Meskoutine
Tunis

Madeira

Teneriffe ™ 2
Canary Islands

Alefutejo

Dr. J. de Bedriaga.
A. Gepp, Esq.

M. Ilél:-on-Réyer.
M. E. BMai,

Prof. Calderon. ~
Dr. H. Gadow.

Dyg H. Gadow.

Prof. I’oultun..
Prof. J. J, Bianconi,
M. H. Vaucher.

“ Dr. J. Anderson.
Algeria

Dr. J. Anderson.

P. L. Setiiter, Esq.
P. B. Webb, Esq.

R, MacAndrew, Esq.
E. B. Webb, Esq.
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13. Rana esculenta, L.
A. Var. ridibunda, Pall.
Eurore.

1-10. &, ¢, hgr..|Cadillac, Gironde '.l'I. F. Lataste.
& yg.
11-14. .3 ¢ Corunna M. V. L. Seoane,
15-19. Larve Coimbra Dr. J. de Bedriagn.
2-25. 4, 9.&hgr.Serra de Gerez Dr. H. Gadow.
26-27. & 9 Upper Douro, T'ras os Montes Dr. H. Gadow.
28-31. 4 9 Oporto Dr. H. Gadow.
32-34. 4 9 Serra Estrella |Dr. H. Gadow.
35-43. c{- 9, hgr., [Alemtejo {Dr. H. Gadow.
& v,
44-46. g,sf& hgr.[Cintra ‘Dr. H. Gadow.
47-50. Hgr. & yg. |Algarve Dr. H. Gadow.
sl & Seville M. V. L. Seoane.
52. 9 Seville Prof? Calderon.
53. & S. Spain M. F. Lataste.
54-63, 64-73. 7, ¢ ,/Berlin, G. A, Boulenger.
hgr., & yg.
T4-75. é‘ 2 ‘Berlin M. Héron-Royer.
. 76. 2,skel. |Berlin G. A. Boulenger. :
TT-82. & Salziger See, near Halle/S. |Herr W. Wolterstor(F,
83-85. Yg. Magdeburg Herr W. Wolterstorff.
86-89. 42 arsaw Prof. Wrzeniowski.
90-95. & 29 Prague {Herr V, Fritsch.
96-105. Lawv: Prague 'Herr V. Fritsoh.
106-109. 3 ¢ Leaerberg, near Vienna  'Dr, F. Werner.
110. 2 Koros-Ladany, Hungary Prof. L. v. Méhely.
1L ¢ Hungary [Lord A. Russell
112. @ Hungary E (%
113—11-_1-. Hgr. & yg.[Travnik, Bosnia Dr. F. Werner,

115 Hgr. " |Brika, Bosnia \|Dr. F. Werner.
110—1';-:& ?,.&yg. Capljina, Eerzegovina Hexrr .Trebitzky.
123132, Yg. Zara, Dalmatin Dr. F. Werner.
123-124¢. & & yg. |Budua, 8. Dalmatia Dr. F. Werner,
1‘20—-]?;12. & yg.  |Rijka, Montenegro D! P oW etnar

1;!- d Santa Maura, Ionian Islands Dr. F, Werner.
i }q.:so Hgr. \Olenos, Peloponnesus Di. T Wainoe
TR g? P N Dr. J. de Bedriaga.
- Stymphalos, N. Morea |J. Norman Douglass,
183, @ . Creta £ - 1 )
134-143. é » §:bgr, Baropean shorve of the g?-,%l B T\Il):;:]:::!;
it Bosphorus ., ., )
el 1T St Petrurg Mo
. an, Caucasus |Moscow University.
> Asia,
148. 2 Kirghiz Steppes i : :
il doHdenovin DGk S Fnbog M
53-155. izsabethpol ry : oy
156, % Lcnkomup St. Petersburg Mus,

iSt. Petersburg Mus,




157-158.
159-162.
163-164.
165-166.

167-170.

171-177

178-179.

180.
181-182,
183

184,
185-194.
195-200.

201.

202.

203-208.

209-210.

211.
213,
213-214,
215-216.

217.

218,
219-220.

991
221.
220-923,

224,
225-226.

o=

-

298-299.

230.
251-240.
241-244.
245247,
248-251,

252-256.

957958,
259-265
266-267.

268-271.

1,2 3

13-22. Larve

Foulden, Norfolk
i (introduced)
3-10, 11-12. &, 9,'Near St. Malo
& her. !
Near St, Malo

de 7 .& yg.‘Azorcs

1. Formea {ypica.
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9 Suchum Kalé, Transcaucasia St. Petersburg Mus,
Yg. (L. Abran, near Suchum Kalé St, Petersburg Mus.
Q Kubatlu, Karabagh Senckenberg Mus.
Ye. {Nukus, Amu Daria St. Petersburg Mus.
9 &yg. [Chinas, Turkestan St. Petersburg Mus.
&, 9.&yg. Guermab, S.W. of Ashkabad Warsaw Mus.

d & hgr. Turbat, Afghanistan {Dr. Aitchison.

Larva Between Quetta and Nushki Dr. Aitchisos.

a9 Near Sarawan, Baluchistan G. E. Mason, Esq.

. Hgr. {Bussorah W. J. B¥anford, Esq.
? ;Shirn’/. W. J. Blunford, Esq.
&, % ,&yg. Fuo, Persian Gulf W.D. Comming, Esq.
39 |Kazerun, Persia 5. Butcher, Esq.

Q Mesopotamia Euphrates

’ Expedition.
Yg. Albistan, Cilician Tanrus  C. G. Danford, Esq.
d9 {Fener-bahtehi, Asiatic side Dr,E. D, Dickson.

~ of Sea of Marmora
a9 [Smyrna
9 {Cyprus {Lord Lilford.
d {Damascus . Dr. J. Anderson.
9 Damascus Dr. T. Barois.
d9 Beit-Jenn, near Damascus |Dr. T, Barrois.
9 Birket Atneb, Damascus Dr. T. Barrois.
Q Sea of Galilee \Canon Rristram.
a Plains of Phaenicia |Canon Tristram.
d Merom Canon Tristram.
3% |Dead Sea Canon Twstram.
d Jericho i Dr. J® Anderson.
¢ & hgr. Sinaitic Peninsula ® H. C. Hart, Esq.
AFRICA,

d |Alexandrja M. Héion-Royer.
g {Tfnis . Mr. Fraser.
Yg. Susa, Tunisia  *® Mr. Frawor.
d, 9, &yg. Constantine P. L. Sclater, Esq.
d &yg. Hammam R'irvha, Algeria }Dr. J. Anderson.
9 |Biskra Dy. J. Anderson.
Larvie  |Algeria Y . M. Héron-Royer.
? |Tangier M. H. Vaucher.
Yg. |Casablanca, Morocco Senckenberg Mus,
4% {Madeira Prof. C. F. Lutken.
¢ &yg. Madeira, 4560—5000 ft. * Hon. C. Baving and

W. Re Ogilvie Grant,
Eaq.
F. D. Gefiman, Esq.

T:m'd Amherst of

Hackney
G. A. Boulenger.

G. A. Boulenger,
& .A A
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G. A. Boulenger.

|
M. R. Parviitre.

(. A. Boulenger.
G. A. Boulenger.

G. A. Boulenger.
G. A. Boulenger.

J. Norman Douglass,
' Esq.

G. A. Boulenger.
Herr W. Wolterstorff.
Dr. F'. Muller.

Dr. F. Miiller.

Dr. F. Miiller.

Dr. J. E. Gray.

G. A, Boulenger.

|Prof. C. F. Liitken.

Prof. O. F. Liitken.
Prof. Wrzeniowski.
Moscow University.
Dr. F, Werner.
Dr. F. Werner.
Dr. F. Werner.
Dr. J. de Bedriaga.
Dr. J. de Bedriaga.
M. E. de Betta.
M. E. de Betta.
M. E. de Betta.
M. E. de Betta.

o Prof. J. J. Bianconi.

Prof. H. H. Giglioli.

Prof. H. H, Giglioli.
Dy, F. S. Monticelli.
Dr. J. de Bedriaga.
M. A. Dollfus.

23-24. 4 ¢  Paris
25. 9, skel. Paris
26-27. 49 Argenton, Indre
28-37. 4,9, &yg. (Heyst-s.-M., Belginm
3844, &, 92, hgr., &lBlussels
yg-
45. 9 'Anseremme, Prov, Namur,
< Belgium
46-48. Hgr. Mondorf, Luxemburg
499 © Baden
50-59. Larve Freiburg, Baden
60, ¢ L. Starnberg, near Munich
61-68.. 4 2 Basle
69-73. £ 2 Zofingen, Aargan
74-78. &9 Mount Saleve, near Geneva
79. Yg. Hanover
80-86, 84—90 91-95, Berlin
96-98, dve,
hgr., & yga.
99-102. d‘ ? Copenhagen
103-107. Lolland
108-113. g 9 Warsaw
114-115. Moscow
116-118, 119n g 9 |Prater, Vienna
120. &, skel. |Prater
121-122. Neusiedl L., Hungary
123-124. 9.&y g Nice
125-126. 29 © [Mouth of R. Var
127. Vérona
al28-133. 4, ? Ly Rivoli, Prov. Verona
134-136. Caleinaro, Prov. Verona
137-139. Mestre, Prov. Venice
140-142,143-144. 3, Bologna o
2, &yg. .
145-146. Laftw® Bologna
1472153, é. 2, hgr. |Florence
Xy p
154155, ? 3 o Pisa
loG—lSﬁ INapled -
160-162, Corsica 9
163. ? ,Cors:ca,
164. & |Uorte, Corsicp
S ¢! Var, lessons, Camer.
1-3,4-6. g Ay hgr. Foulmire Fen,
| Cambridgeshive
7-12,13. d‘ Q her. lStu\v Bedon, No:folk
14-18. Y |Stow Bedon
19-20, & ? Berchem-St.-Agathe,
near Brussels
21-23. 3 ¢ Mesnil.St.-Blaise,

Prof. H. H. Giglioli.

W. Yarrell, Esq.
Lord Walsingham.

G. B, Mason, Esq.
G. A. Bounlenger.

G. A. Boulenger.

Prov. Numur, Belgiom

Prof. J. J. Bianconi. .

y
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25-28.
29-32;

35-43.

45,

1-2.
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Mesnil-St.-Blaige
{Hilden, near Dusseldorf

& hgr. Offenbach

Crollwijz, near Halle
Szames-Ujvar, Hungary

, hgr., Piedmont

6-3,9-10. £% *
11-17. &.%, &yg.

‘Piedmont
{Malta (P)

p. Var. chinensis, Osbh.

1S, slope of Khingham
Mountains, E. Mongolia

Broughton Bay, Corea

Gensan, Corea

J apan

|J apan

\Central Japan

Yokohama

H akone Lake, Japan

|Great Loo Choo

. 2., hgr. Chefoo

{Chefoo

30—30, 36-98, 39-40. Shanghai
3. 9. hgr, & yg.

41. Hgr. {Ketan Pt., Che Kiang
42. Yg. Hang Chau, Che Kiang
43. ¢ Chusan
44.45. 9 & hgr.  [Mountains north of
Kin Kiang
46-47, 48. &, 9. &Ningpo o
Y8 o >
49-51. Yg. | Bangkok, Siam "
14 Rana arvalis, Nilss.
1,2-4. &, ? &yg ISweden 2
5. 9, ske ;Upsnlu .
6. Yg. |Gotebolg
7.8-10. 4, 9 &hgr. Hval Oerne, 8. Norway
11-12. &% |Seeland, Denmark »
13-14,15., 3 % |{Copenhagen s
16-19. Larve |Copenhagen
20-29. d‘ 2 bgr,& Berlin
30-39. (_J; 9 & yg. |Breslau .
40-49. Tarve Bretlan .
50. J, skel. Breslau AN
51, Schkenditz, near Leipzig
52-53. Yg- Hallg/S.
5“*63, Larve ’ "3"(‘;‘8.
64-66, 67-70. 3.%- Magdeburg
& yg. .
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!G. A. Boulengenr.

|W. F. Kir by, Esq.
'Dl J. de Bedriaga.
{Herr W. Wolterstorff.
|Prof. L. v. Méhely.
;Prof. L. Camerano.

Prof. L. Cam&ano.
\Zoologicy] Society.

'G. E. Mason, Esq.

G. E. Mason, Esq.
J. H. Leech, Esq.
J. H? Leech, Esq.
Leydes Muaseum.
Dr. J. Anderson.
Dr. J. Anderson.
Dr. J. Anderson,
G. E. Mason, Esq.

R. Swinl.xoe, Hsq.

Miss Reid®
R. Swinhoe, Ezq.

J. J. Waalkeh, Esq.
4. J. Walker, Esq.

!A. E. Pratt, Esq.
iR. Swinhoe, Esq.
G. E. MaNgn, Esq.

Pro® Sundevall.
G. A. Boulenger®
Dr. A. W. Mulm.
Prof. R. Collett.
Prof. C. F, Liitken.
M. Hérgn-Royer.
M Hérén-Royer,
G. A. Boulgnger,

Prof. G. Born.

Prof. G. Born.

G. A. Boulenger.
Herr W, Wolterstorff.
Herr W. Wolterstorff.
Herr W. Wolterstorff,
Herr W. Wolterstorff.
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71.
72,

73-74. 9 &yg

e

75-76.

89-94.,

95

2

HOu0y40

1
3
45

.
.

3
b

u

39
L
96-97. 49

8.

o

10. ¢, skel.
11. Yg.

12-17. Hgr. & yg.
L

b A= 16. Rana temporaria, L.
1-3. 3¢ Eannisbay, Caithness
4 4 \Kinlochewe, Ross.shire
5. 2 Skye
6-9, ¢ & yg. \Glen Avon, Banffshire
, 10. 3/’" !Dnnphnilt Moray
11. & Auchimblae Kincardineghire
12-19. 4,9, &yq. Scotland
20-2. ¢ 'B. Norfolk
22-93. &9 Hampton, Middlesex °
24-30. d‘ ? Near London
31,32, kggs hondon -
33-42. Larve ear London ~
dg¢ 911 - Extter
44,45, 4 2, skel. England
46-51. ' Soyg. Glengariff, co. Kerry
52-53. 4 2 W. Kerry
54, 9 Killurney 3 .
55-56. & Dundrum, co. Dublin
57. & Matsjok, Tana, E. Finmark
58. ¢ Tromsd Dal, Norwny
59. & Dovre Mountains, Norwdy
60-61. 4 9 Seeland, Denmark
62-66. Larva Seeland
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Osterburg
Hanover
N. Germany

Herr W. Wolterstordf. J
Dr. J. B. Gray.
Dr. J. E. Gray.

Neudorf, near Basle, Alsace Dr. F. Miiller.
77-81,82-86. 4,92, Marchfeld, Lower Austria
bgr., & yg.

87-88. 49

Gyor, Raab, Hingary

Szamos-Ujvar, Transylvania

Karlovae, Selavonia

Nijni-l\’u\'gm'od. Qural

15. Rana camerani, Blgr

L. Talizhuri, 8000 {t.
Gilli, L. Gokcha
Central Karabagh Mts.,

L]

Dr, F. Werner.

Prof, L. v. Méhely.
Prof. L. v. Méhely.
Herr V. Fritsch.

Dr. J. de Bedriaga.

Kurush, Daghestan, 8000 ft |Dr. G. Radde.

|Dr. G. Radde.
Senckenberg Mus.
Senckenberg Mus.

| E. Avmenia
6-9. d,hgr, &yg. Knsi}’opowm, W. Armenia,

Dr. G. Radde.

6500 ft.

Kasikoporan
Albistan, Cilician Taurus
Maidan Goel, Cilician

Taurus, 3000 ft.

Dr. G. Radde.
C. G. Danford, Esq.
Herr Martin Holtz.

Dr. J. Anderson.

W. R. Ogilvie Grant,
Esq.

H. R. Leach, Esq.

W. R. Ogilvie Grant,
Esq.

W. R. Ogilyie Grant,
Esq.

Prof, P. J, White.

P. H. Emerson, Esq.
Mr. E, Dodson.

(3. A. Boulenger.

(3. A. Bounlenger.

(. A. Boulenger.
Musenm Leach.

Dr. R, Scharff.

Capt. Combie.

Rev. 1. Baton.

Dr. R. Scharff.

Prof. R. Collett.

H. N. Ridley, Esq.
Prof. R. Collett, "
Prof. C. F. Liitken,
Prof. C. F. Lutken,

o~




67-70.

71-75.
76-77.

3?2
4%
d ¥
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Near St. Malo
Wimereux, near Boulogne
Paris

78-83. 6‘, QL &|Heysts -M., Belgium

84-90.

91-94.
95.

96. 3
4, % ,bhgr., Hanover

97-104.

fdl Ve

69

& yo.

105-106. ¢

107-111.
112-115.

116-122,
124-125,

131.
132-134.
135-137.
135-139.
140-146.

147-156,

161-170.
171-172
1735.

74-175.
176-183,
184,
185-192,
193.
194-196.
197.
198.

199~

1-2, 3-6.
7.

Anseremmo Prov. Namur,
Belgiom

Mondorf, Luxemburg

Altenahy

Cassel

Breitnau, Baden, 3265 ft.
Breitnan

'Breslau

‘Prague

|Tomos Valley, Hungary
|Corunna, Spain

Bernina, Alps, 8600 ft.

|Alps, neav Nice

Cuneo, Piedmont

Ossola, Piedmont

Rossassa, Alpes de Biella,
3100 ft.

157-160. Ceresole Reale, 5600 ft.

Liarva
Larva

3

B

%m&=$w%w ou
ﬁ n40 40

203. 9 & yg.

3¢

4 skel.

Alpt, lu Vecchia, Biellese,
7000 ft
Monnt Pelsa, Bellunine Alps,
8600 ft.

Mmmt Ducan, Bellunine
AIPS 0300 ft
Montc, Lessini, Prov. Verona

Lyg. Fando and Tret, S, Tyrol

St. Petersburg

WKyg. Moscow

Noygorod

llisk. E. Turkestan

Kuku-Nor, Mongolia

Abrek Bay,nearVladivostok,
Manchuria

Yesso, Jupan

17. Rana greca, Blgr.
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G. A. Bonlenger.
Prof, A. Giard.
M. Héron-Royer.

IG. A. Boulenger.
'G. A. Boulenger.

G. A. Boulenger.
W. F. Kirby, Esq
G. C. Norman, Esq.
Dr. J. E. brly

G. A. Boulenger.
G. A. Boulenger.
Prof. (3. Born.
Prof. A. Fritsch.
Prof. L. v. Méhely.
M. V. L. Seoane.

M. A. Dollfus.

Dr. J. de Bedriaga.
Count M. Peracea.
Prof., L. Camerano.
Prof. L. Camerano.

Prof. I;.'Camemno.
Prof. L. Camerano.
M, Ede Betta.
M. E. de Betta.

M. E. de Betta,

M. E. de Bettu.

St. Petivsburg Mus.
Moscow University.
St. Petersburg Mus,
Rev. H. Lansdell.
St. Petersburg Mus.
Dr. Dybowskys

Dr. J. Anderson

Monte Morello,near Florence Count M. Peracea,

Monte Me lellu

8-11, 12-15. & ¢ Siena, 2600 ft.
16. 9, skel.

LY.
18.

19. H P 1
20-29, Larvw & yg. Parnassos, 3000 ft.

Siena

Tujcu, Bosniu

Rijka, Montenegro
Olenos, Peloponnesus

‘Count M, Peruceca.

Count M. Peraceca.
Count M Peracen.
Prof. E. Brandis,
Dr. F. Werner,
Dr. F. Werner.

Dy 'L Krliper.
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30. Hgr.
31-36. & & yg.

|Parnassos
Hills above Klimenti,

N. Morea!

18, Rana iberica, Elgr.
1-3,4-11. 4, 9 ,&yg.Serra de Gerez

12-13. £ % Coimbra
14. 9, skel. Coimbra
15-17. 4,9 &yg. |Coimbra
18-19. Larvm Coimbra
20, Yg. Murga, Tras os Montes
21-22. Larva Portugal

19. Rana latastii, Blgr.

1-8,9. ¢ Turin |Count M. Peracea.
10. ¢, skel. Turin Couut M. Peracca.
11. Bggs Turin Count M. Peracca.

12-13. 3¢ Novara, Piedmont Prof. L. Camerano.

14-15. Varese, Lombardy Prof. L. Camerano,

16-18. Yg. Bertonico, near Lodi, M. E. de Betta.

Lombardy
19. ¢ Padua M. E. de Betta.

20-24. 4 9 \Caleinaro, Prov, Verona M. E. de Betta.

25. ‘Monte Lessini, Prov. Verona M. B, de Betta.

26-28. @ &hgr. |Venice Prof. L. Camerano,

20-30. 4 & {Treviso

81-35. 4,9, &yg.

36. &, skel. {Castelfranco
387-38. £ 2 Cordovado, Prov. Udine
39. 2, skel, Cordovado
40-41. £ Flovence
42, Larva Italy
20, Rana agilis, Thow,
1. & Jersey,
2: 4 Jersey .

3-12, d,%,bgr., & Near St. Mal

S Y
13-22. Larva
23. &
24-25.
26,27. 4 9, skel.
98-29, J0-31. 4 2

Near St. Melo
Elbenf, Normandy
Paris

Puris

Bondy, near Paris

32-33. Larvme Near Paris

84. & Kundraditz, near Prague
35-37. & Galitzin Berg, Vienna

38 9 Prinzing, near Vienna
890-41. 3 2 Hiutteldorf, near Vienna

42. & Oroszveg, Comm. Bereg,

Hungary

Dr. J. de Bedriaga.
J. Norman Douglass,
Tisq.

Dr. H. Gadow.
Dr. H. Gadow.
Dr. H. Gadow.
M. F. A. Moller.

Dr. J. de Bedriaga.

Dr. H. Gadow.
M. Héron-Royer.

M. E. de Betta.,

'Castelfranco, Prov. Treviso M. E. de Betta.

IM‘ E. de Betta.
M, E. de Betta.
M. E. de Betta.

'Prof. H, H. Giglioli.

M. Héron-Royer,

L. Greening, Esq.
J. Hornell, Esq.
G. A. Boulenger.

G. A. Boulenger.
Dy, Grosclayde.
M. F. Lataste.
G. A, Boulenger.
‘M. Héroli-Royer.
M. Héron-Royer.

Dr, F. Werner.
Dr. F. Werner,
Dr. F. Werner.
Prof. L. v. Méhely,

!

Herr W. Wolterstorff,
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43-46. 4 ¢ Turin |Count M. Peracca.
47. Eggs Turin Count M. Peracca.
48-49. ¢ & yg. |Padua M. E. de Betta.
50-51, 52-56. 4 9 Marcellise, Prov. Verona M. E. de Betta.
57-58. 4 ¢ Bologna I‘Prof. J. J. Bianconi.
59-61. & Florence Count M. Peracca.
62. Hgr. [Spalato, Dalmatia M. E. de Betta.
63. Yg. {Budua, S. Dalmatia Dr. F. Werner.,

64. & {Travnik, Bosnia Dr. . Werner.
65-66. Hgr. lLenkomn, Transcauncasia  Herr H. Leder.




BIBLIOGRAPHICAL INDEX. .

“

Tais list does not aim at anything like a complete bibliography. I have
merely given references to works or papers to which I have had occasion to
vefer in preparing this nccount of the Europesn Batrachiauns, which have been
alluded to in the Introduction, or which may prove of use to the reader desirous
of making himself more fully acquainted with the subject. Modern contribu-
tions, therefore, predominate in this selection; only standard works among
those of older date have found a place in this index.

Works of purely systematic scope, or descriptive of isolated genera and species,
are left out as being sufficiently referred to in the Synonymiecs heading the
account of every species.

I. GENERAL, ANATOMICAL, AND PHYSIOLOCICAL.
W

Aporpui, H, Ueber Variationen der Spinalnerven und der Wirbel-
siule anurer Amphibien. Morphol. Jabrb., xix, 1892, pp. 313—375,
pl. xiil; xxii, 1895, pp. #49—440, pl. xix; and xxv, 1896, pp. 115—
142, pl. viil. f

BABPURSH. D. Exﬁ)arimenﬂcll,e Untersuchungen ibep die Verwand-
lung der Froschlarven. Biol. Centralbl, vi, 1886, 1o 609—613.

— Versuche iber die Verwandlung der Froschlarven, Anat. Anz, i,
1886, pp. 314317

—— Sind die Extremititen der Frosche regenerationsfibig? Arch.
Entwickelungsmech., i, 1885, pp. 117- 123, plivi.

Bararunox, E. Recherches anatomiques et expérimentale§ sur la
Métamorphose des Amphibiens anoures. Ann. Univ. Lyon, ii,
1891, pp. 1—128, pls. i—vi,

BaYER, F. Ueber das Skelett der Pelobatides. Abh. Bohm, Ges., xii,
1884, pp. 1—24. i B

BerereELDT, A. Chordascheiden und Hypochorda bei Alyfes obstet-
picans, Anat. Hefre, vii, 1896, pp. 53—102, 3 pls. |

Berr, P. Venin cutané de la Grenouille. CR. Soc. Biol, (8), ii, 1885,

. 524

BerraccHiNI, P.  Ricerche biclogiche sulla spermatogenesi nel
Gruppo degli Anfibi anuri. Intern. Journ. Adat., xiii, 18¢6, pp. 409
— 446, pls. xxi & xxii.

Brpper, F, H. Vergleichend-anutomische und histologische Unter-
suchungen itber die miannlichen Geschlechts. und Harnwerkzeuge
der nackten Amphibien, Dorpat, 1846, 4to, 75 pp., 3 pls.
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Borx, G. Die sechste Zehe der Anuren, Morphol. Juhrb,, i, 1875,
pp. 435—452, pl. xiv.
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parvipalmate (Rana), 302
LPelobates, 192

— cultripes, 205

— fuseuns, 193
Pelobatide, 179
Lelodytes, 179

— punctatus, 180
Pelodylopsis, 180

perezi (Hyla), 247

— (Rana), 266
Phanerogloysa, 123
Phryne, 212

picta ( Rana), 125

pietus (Discoglossus), 125
platyrrkinus (Rana), 302
plicata (Rana), 180
plicatus (Bombizator), 180
pluvialis (Bufo), 151
Poison, 30

porosa (Rana), 266

— (7% nopterna), 266
portentosa (Rana), 236
portentosus (Bufo), 236
prictextates (Bufo), 213
provincialis (Cultripes), 205
punctata (Rana), 180
punctatus (dlytes), 180
— (Obstetrivans), 180

— (Pelodytes), 180

Rana, 262

agilis, 332
arvalis, 288
camerant, 248
exculenta, 265
graca, 815
iherica, 321
latastii, 326
femporaria, 301
Ranide, 262
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reinkerdti (Hoy ‘obatrackus), 266

¢ — (Rana), 266

ridibunda (Rana), 265
robustior (Bufo), 214
vroeselii (Pufo), 213
Rubeta, 212
— (Bufo), 218, 256
— (Rana), 142, 213
rifa (Rana), 301 7
salsa (Rana), 151
salsus (Bufo), 151
sarda (Deadrohyas), 247
~— (Hyla), 247
sardoa (Pseudis), 125
sardus (Discaglossus), 125
savignyi (Hyla), 247
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schreberianus (Bufo), 227 .
scorodosme (Rana), 213
scotica (Rana), 802
scovazzii (Discoglossus), 125
sitibunda (Rana), 227
sitibundus (Bufo), 227
Skeleton, 33

sonans (Rana), 151

spelaus ({Iﬂfo), 214
Spermatozoa, 75

spinosus (Bufa), 213
sylvatica (Rana), 266

Tadpoles, 99

temporaria (Rana), 125, 288, 301, 326,

332
terrestris (Rana), 288
tigring (Rana), 266

Urogenital appm'ntm;, 52
~

variabilis (Bufo), 227

— (Rana), 227

varicgata (Rana), 142
variegatns (Bombinator), 162
ventricosus ( Bufo), 213 .
vespevcting (Rana), 193
vespertinus (Bufo), 193
vinearwm (Bufo), 214
viridi-radiatus ( Bufo), 227
viridis (Bufo), 227, 236

— (Hyla), 247

— (Rana), 227, 266

Viscern, 49

Voenl sacs, 61

Voice, 61

vielgaris (Bufo), 213

— (Obstetricans), 163

— (Rana), 265
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By Professor E. Forbes, F.R.S. Thirteen Plates. Tmp.
4to.

For rue Freran Year, 1818,

Ty

I. Bibliographia Zoologiwe et Geologie. Ry Professor Agassiz.
YVol. I. 38vo. ‘ f
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By Méssrs. Alder and Hancock. Part VE Twelve

Plates. Imp. 4to.

For tur Tenta YEar, 1853.

I. A Monogragh of the Family Cirripedia. By C. Darwin,
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jessor Allman, F.R.S. Eleven Plages.  Tmp. 4to.




ISSUED BY THE RAY SOCIETY. 23
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Plates. Svo.y .




24 LIST OF ANNUAL VOLUMES
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John Blackwall, F.L.S. Part II. Seventeen Plates.
Impe 4to. (Completing the work.)

?

For tHE TwentieTe YEeak, 1863.

The Reptiles of British India. By Albert C. L. G. Giinther,
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F.R.S. Six Plates.

By Professors Eschricht,
Edited by W. H. Flower,
Imp. 4to.
IIT. Nitzel’s Pterylography, translated from the German.

Edited by P. L. Sclater, F.R.S. Ten Plates. Imp. 4to.
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Shoulder-girdle. By W. K. Parker, F.R.S. Thirty Plates.
Imp. 4to.
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D.C.L., F.R.S. Vol.II. 8vo.
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8vo.
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D.C.L., F.R.S. Vol. ITI. Thirty-cight Plates. Tmp. 4to.
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By J. Allman, M.D., F.R.S. Part I. Twelve Plates
Imp. 4to.

For roe Twenty-spventn Year, 1870,
A Monograph of the Gymnoblastic or Tubularian Hydroids
By J. Allman, M.D., F.R.S. Part 11.

Eleven Plates.
Imp. 4to, (Completing the work.)
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For Tae Twenryv-gicare Yeag, 1871.

A Monograph of the Collembola and Thysanura. By Sir J.
Lubbock, Bart.,, M.P., F.R.S. Seventy-eight Plates. 8vo.
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»
For tue TweNtY-NINTH YEAR, 1872,

A Monograph of the British Annelids. By W. C. MecIntosh,
' M.D.,, F.R.S.E. Part I. Ten Plates. Imp. 4to.

' .
For THE THirmiern Year, 1873,

' A Monograph of the British Annelids. By W. C. MclIntosh,
: M.D., ER.SE. Part 1. continued. Thirteen Plates.
Imp. 4to.

For tae Tuirrv-rinst Year, 1874,

A Monograph of the British Spongiade. By J. S, Bowerbank,
LL.D., F.R.S. Vol. III. Ninety-two Plates. 8vo.

For vne Tmirry-seconp Yrear, 1875.

A Monograph of the British Aphides. By G. B. Buckton,
F.RS. Vol. I. Forty-two Plates. 8vo.

For mue Tuirry-rnirn Year, 18706,

A Monograph of the British Copepoda. By G. 8. Brady,
M.D., F.L.S. Vol. I. Thirty.six Plates. 8vo.
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For tar THirry-vrourrn Year, 1877.

A Monograph of the-British Aphides. By G. B. Buckton,
F.R.S Vol. Il. TIifty Plates. S8vo.

For tae TaHIrRTY-FIPTH YEAR, 1878.

A Monograph of the British Copepoda. By G. S. Brady,
M.D,, F.L.S. Vol. Il. Forty-nine Plates. S8vo.

For rue Tuirryr-sixtn Year, 1879.

I. A Monograph of the British Copepoda. By G. S. Brady,
M.D., F.L.S. Vol. III. Eleven Plates. 8vo. (Com-
pleting the work.)

II. A Monograph of the British Spongiadz. By the late
J. S. Bowerbank, LL.D., F.R.S. Edited, with additions,
by Rev. A, M. Norman, M.A., F.I..S. Vol. IV. Seven-
teen Plates. 8vo. (Completing the work.)

For tne Trirry-sevesya Year, 1880.

A Monograph of the British Aphides. By G. B. Buekton,
F.R.S. Vol. ITi. Twenty-cight Plates. S8vo.

For tne Tamry-eienra Year, 1881.

A Monograph of the British Phytophagous Hymenoptera,
By P. Camergn, F.E.S. Vol. L. Twenty-one Plates. 8vo.
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For rar THirTY-NINTH YEAR, 1882,

A Monograph of the British Aphides.» By G. B. Buckton,
F.R.S. Vol. IV. Twenty-seven Plates. 8vo. (Com-
pleting the Work.)

For tunr Fortiern Year, 1883,

British Oribatidee. By A. D. Michael, F.L.S. Vol. I.
Thirty-one Plates. 8vo.

~

For tae Forry-rinst Year, 1884.

A Monograph of the British Phytophagous Hymenoptera. By
P. Cameron, I'E.S. Vol. II. Twenty-seven Plates. 8vo,

—
’
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For rne Forry-seconn Yrear, 1885,

The Larvie of the British Butterflies and Moths. By the late

W. Buckler, edited by H. T. Stainton, F.R.S. Vol. L.
The Butterflics.  Seventeen Plates.  8vo,

For mue Forry-tHigp Year, 1886.

The Larve of the British Butterflies and Moths. By the late
W. Buckler, edited by H. T, Stainton, F.R.S. Vol. 1I.
The Hawk-Moths and part of the Bomby

ces, Highteen
Plates. Svo.
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For rtue Forry-rourtu YEear, 1887,

British Oribatide. Ey A. D. Michael, F.L.S. Vol. IIL.
Thirty-one Plates. 8vo. (Completing the Work.)

For rue Forry-rivrn Year, 1888.

The Larvie of the British Butterflies and Moths. By the late
W. Buckler, edited by H. T. Stainton, I.R.S. Vol. 111.
The concludiug portion of the Bomobyces. Eighteen
Plates. 8vo.

For tue Forry-sixta YEar, 1882,

A Monograph of the British Phytophagous Hymenoptera. By
P. Camerou, F.E.S. Vel. III. Seventeen Plates. 8vo.

For mee Forry-seventa Year, 1890.

The Larvie of the British Butterflies and Moths. By the late
W. Buckler, edited by H.T. Stainton, F.R.S. Vol. IV.
The first portion of the Noctuwe. Sixteen Plates. Svo.

For e Fortv-ereurs Yeax, 1801.

The Larvee of the British Butterflies and Moths. By the late
W. Buckler, edited (in part) by the iate H. T. Stainton,
F.R.S. Vol V. The second portion of the Noctuz.
Seventeen Plates,  S8yo.
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Fox te Forrty-ninta Year, 1892.
A Monograph of the British Phytophagous Hymenoptera. By
P. Cameron, F.E.S. Vol. IV. Nineteen Plates. 8vo.
(Completing the Work.)

L —

For tae Frerigrn Year, 1893,

The Larvie of the British Butterflies and Moths. By the late
W. Buckleryedited by G.T. Porritt, F.L.S. Vol. VL. The
third portion of the Noctum. Niueteen Plates.  8vo.

For mue Frery-rirst Year, 1894. :
Phe Larvee of the British Butterfiies and Moths, By the late
W. Buckler, edited by G.'T'. Porritt, I".L.S. Vol, VII.

The first portion of the Geometre. Twenty-two Plates.
8vo.

For rae Firry-scconn Yeanr, 1895.

The Larvee of the British Butterfiies and Moths. By the late
W, Buckler, edited by G. T. Porritt, F.L.8. Vol. VIIL.
The second and concludiny portion of the Geometrew.
Twenty Plates.  8vo. '
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For mum Frery-rHirp Year, 1896.

The Tailless Batrachians of Europe. Pari 1. By G. A
Boulenger, F.R.8. Ten Plates. 8yvo. ¢ >
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For tae Frrry-rourtH Yrar, 1897.

The Tailless Batrachigns of Europe. Part II. By G. A.
Boulenger, F.R.S." Fourteen Plates. S8vo. (Completing

the Work.)
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