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81, 8, " 1-10 Yivnleouis" read '. H. Yivaleouia." 
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55, 7, '' margin u l  furnlnen" read " murgin o l l l l e  poetcrior nasal rorsmon." 
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168, line II, for " Corc l~ "  rend " Concha." 
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SIVATHERIUM GIGANTEUM, 

FROM THE VALLEY OF TIIE MARKANDA, IN THE SIVA'LIK BRANCH 
OF THE SUB-IIIMA'LAYAN MOUNTAINS. 

BY HUGH FALCONER, M. D. 
Selwrir~lo~der~t  Bo tn~~ic~ t l  Garden, Sahhrar~pul., 

A N D  

CAPTAIN P .  T. CAUTLEY, 
S~rperinter~dent. Doh6 Canal. 

THE fossil \vhicll we are about to describe f'onns a new accessioil to 
extinct Zoology. Tl?is circumstance alone would give much interest to 

it. But in addition, the large size, surpassing the R1linoce1.0~; the family 

of bIammalia to which it belongs ; and the forms of structure which it 

exhibits ; render thc Siuathe~.ium one of the most remarkable of the past 

tenants of the globe, that have llitllerto been detected in the more recent 

strata. 

Of the numerous fossil mammiferons genera discovered and established 

by CUVIER, all were confined to the Pacllydern~ata. The spccies belonging 

to other families, have all their living representatives on the earth. Among 
i l ~ c  Ruminantia, no remarkable deviation from existing typcs has hitherto 

been discovered, the fossil being closely allied to living species. The 
isolated position, however, of the Girafic and the Camelid*, made it 

probable, that certain genera have become extinct, which formed the 
A 



2' DESCRIPTION O F  THE SIVATHERIUM, 

connecting links between those and the other genera of the family, and further 

betweell the Ruminantia and the Pachydermata. I n  the Sivatherium* we 

]lave a ruminant of this description connecting the family with the 

Pachyderiuata, and at the same time so marked by individual peculiarities 

as to be without an analogue in its order. 

The fossil remain of the Sivatherium, from which our description is 

taken, is a remarkably perfect head. When discovered, it was fortunately 

so completely enveloped by a mass of stone, that although it had long been 

exposed to be acted uyoii as a boulder ill a water course, all the more 

important parts of structure had been preserved. The block might have 

been passed over, but for an edging of the teeth in relief froin it, which 

gave promise of something additional concealed. After much labour, the 

hard crystalliile covering of stone was so successfully removed, that the 

huge head now stands out with a couple of horns between the orbits, broken 

only near their tips, and the nasal bones projected in a free arch, high 

above the chaffron. All the molars on both sides of the jaw are presei% 

and singularly perfect. The only mutilation is at the vertex of the 

* \Ire hare  named the fossil, Siuatlreritim, from S I V A ,  the T-Iindh god, and OVptov 

bellua. T h e  Siuhlik or Sub-IIimklayan range of hibls, is considered in the Hind.u mytllo- 

logy, as the L6ticclt or cdgc of the roof of SIVA'S d\velling in the HinidlnYa, a ~ ~ d  hence tbcy 

a re  called the Sicn-ula or Sib-ala ,  which by an easy transition of sountl became the 

S ewd l ih  of the English. T h e  fossil has  been discoveretl in a tract which may be included in 

the Seud l ih  range, and we have given tllc name of Sivathcriuu~ to it ,  to commemorate this 

remarkable fornlalion so ricll ill new animals. A n o t l ~ e r  derivation of the name of Lhe hills, as 

explained by the JI~ilicozt or E-ligl~ Pr ies t  a t  Dchra,  is as follows : 

Sctacilih, a corruption of Sian-~ocilu, a nanlo given to the tract of mountains bettrfeen the 

J u n ~ n a  and Ganges, from having been the residence of Zswara S ~ v n  and l ~ i s  son GANE'S, who 

untler t l ~ e  forla of an Elephant  had chargo of tbe IVesterly portion frotu t l ~ e  village of Dlidlrli 

to the Jumna,  which portion is also calletl Ganyuja ,  gcgn being in I l int l i  an E lep l~an l .  T h a t  

p o r ~ i o n  Easlward from Dhdhl i  or between tllal village ;uld ZZ~trid~crir is called Deodhnr, from 

i ts  being t l ~ a  especial residence of Dcatcc or Iswara P I V A  : tile WIIOIC tract ho\vever between 

(Lo Juruua and Gangcs is callcd Sivu-ala ,  or tho hobilltion of S I V A  : unde der, Sctadlih. 
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,-raniurn where the plane of the occipital meets that of the brow : and 

at  the lnuzzle which is truncated a little way in front of the fir& molar. 

The only parts which are still concealed, are a portion of the occipital, 

the zygomatic fossz on both sides, and the base of the cranium over the 

sphenoid bone. 

The form of the head is so singular and grotesque that the first glance 
at it strikes one wit11 surprise. The prominent features are-lst, the great 

size approaching that of the Elephant : 2d, the immense developement and 

of the cranium behind the orbits : 3d, the two divergent osseous 

cores for horns starting out from the brow between the orbits : 4th, the  

form and direction of tlie nasal bones, rising with great prominence out of 

the chaffron, and overhanging the external nostrils in a pointed arch : 

5th, the great massiveness, width and shortness of the face forward from 

the orbits : Gth, the great angle at  which the grinding plane of the 

molars deviates upwards from that of the base of the skull. 

Viewed in lateral the form and direction of the horns, and the 

rise and sweep in the bones of the nose, give a character to the head widely 

differing from that of any other animal. Tlle nose looks something like 

that of the Rhinoceros : but the resemblance is deceptive, and only owing 

to the muzzle being truncated. &en from in front, the head is somewhat 

wedge-shaped, the greatest width being a t  the vertex and thence gradually 

con~pressed towards tlie muzzle ; with co~ltraction only a t  two points 

behind the orbits and under the malars. The  zygomatic arches are almost 
concealed and nowise prominent : the brow is broad, and flat, and slvelling 

laterally into two convexitives ; the orbits are wide apart, and have the 
appcnrancc of being thrown far forward, fro111 tlle great production 

of tlie frontal upwards. There are no crests or ridges : the surf.~ce of tile 

cranium is smootli, the lines are in curves, with no angularity. From tile 
vertcs to thc root of the nose, the plane of the brolv is in n straight line, 

with a slight rise between the horns. Tlle accolllpanying drawings will ilt 
oncc give n bettcr idea of the for~u tlia11 m y  description. 
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Now in detail of ihdividual parts ; and to commence with the most 
important and characteristic, the teeth : 

There are six molars on either side of the upper jaw. The third of the 

series, or last milk molar, has given place to the corresponcling permanent 

tooth, the detrition of which and of the last inolnr is well advanced and 

indicates the animal to have been more than adult. 

The teeth are in every respect those of a ruminant with some slight 

individual peculiarities. 

The three posterior or double molars are composed of two portions or 

semi-cylinders, each of which incloses, when partially worn down, a double 

crescent of enamel the convexity of which is turned inwards. The last molar, 

as is normal in ruminants, has no additional complication, like that in the 

corresponding tooth of the lower jaw. The plane of grinding slopes from 

the outer margin inwards. The general form is exactly that of an ox or 

camel, on a large scale. The ridges of enamel are unequally in relief, and 

the hollows between them unequally scooped. Each semi-cylinder h8s 

its outer surfme, in horizontal section, formed of three salient knuckles, 

with two intermediate sinuses; and its inner surface, of a simple arch or 

curve. But there are certain peculiarities by which the teeth differ from 
those of other ruminants. 

I n  correspondence with the shortness of jaw, the width of the teeth 

is much greater iu proportion to the length than is usual in the family: 

the width of the third and fourth molars being to the lcngth as 2.24 and 2.2 

to 1.55 and 1.68 inches, respectively : and the average width of the whole 

series being to the length as 2.13 to 1.76 inches. Their form is less prismatic : 
the base of the shaft swelling out into a bulge or collar, from wliich the 

inner surface slopes outward ns it rises : so tllat the coronal becomes some- 

what contracted: in the third molar, the width at the coronal is 1.93, at 

the bulge of the shaft 2.24. The ridges and hollows on the outer surface 

descend less upon the shaft, and disappear upon the bulge. There are no 
acccssary pillars on the furrow of junction at the inner side. The crescentic 
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plates of enamel have a character which distinguishes them from all known 

ruminants: the inner crescent, instead of sweeping in a nearly simple 

curve, runs zig-zag-wise in large sinuous flexures, somewhat resembling 

the form in the Elasmotherium. 

Tile three double molars differ from each other only in their relative 

states of \vearing. The antepenultimate, being most worn, has the 

crescentic plates less curved, more approximate and less distinct: the 

pellultimate and last molars are less worn, and have the markings more 

distinct. 
The three anterior or simple molars have the usual form, which holds 

ill Ruminantia, a single semi-cylinder, with but one pair of crescents. The 

first oue is much worn and partly mutilated : the second is more entire, 

having been a shortcr time in use, and finely exhibits the flexuous curves 

in the sweep of the enamel of the inner crescent : the last one has the sim- 

ple forin of the permanent tooth which replaces the last milk molar : it also 

slfews the wavy form of the enamel. 

Regarding the position of the teeth in the jaw; the last four 

molars, viz. the three permanent and the last of replacement, run in a 

straight line, and on the opposite sides are parallel and equi-distant: 

the two anterior ones are suddenly directed inwards, so as to be a good 

deal approximated. If the two first molars were not thus inflected, the 
opposite lines of teeth mould form exactly two sides of a square: the 

length of the line of teeth, and the intervals between the outer sur- 

faces of the four last molars, being almost equal, viz. 9.8 and 9.9 inches 

respectively. 

The plane of detrition of the whole series of molars from rear to front 

i~ not horizontal, but in a slight curve, and directed upwards at a consider- 
able angle with the base of the skull : so that when the head is placed, so 

as to rest upon the occipital condyles and the last molars, a plane through 

these points is cut. by a chord along the curve of detrition of the whole 
B 



6 DESCRIPTION OF THE SIVATHERIUM, 

series of molars at an  angle of about 45'. This is one of the marked cha- 

racters about the head : 

DIIIIENSIONS OF THE TEE TIT. Length .  
Inches. 

...................................... Last molar right side, -- 

...................................... Penultimate (lo. 2.20 

...................................... Antepenultimate do. 1.138 

...................................... Last simple molar, 1.55 

...................................... Second do. do. 1.70 

...................................... First do. do. 1.70 

Outer  
Stirfaces. 

Interval between the surfaces of last molar,. ................... 9.9 

Do. do. do. third molar, ................... 9.8 

Do.  do. do. second do. .................... 0.4 

Do.  do. do. first do. .................... 6.4 

Space occupied by the line of molars 9.8 inches. 

Breadth. 
Inches. 
2.35 
2.38 

2.20 
2.24 

1.05 

1.00 

Inner 
Surfaces. 

5.5 

5.5 

4.5 

3.2 

Bones of the Head and fice.-From the age of the animal to which 

the head had belonged, the bones had become anchylosed at their commis- 

sures, so that every trace of suture has disappeared, and their limits and 

connections are not distinguishable. 

The frontal is broad and flat, and slightly concave at its upper half. 

It expands laterally into two considerable swellings at the vertex, and 

sweeps down to join the temporals in an ample curve ; and with no angu- 

larity. I t  becomes narrower forwards, to behind the orbits; and then 
expands again in sending off an apophysis to join with the malar bone, 

and complete the posterior circuit of the orbit. The width of the bone 

where narrowest, behind the orbit, is very great, being 16.2 inches. Partly 
between and partly to the rear of the orbits, there arise by a. broad base 

.passing insensibly into the frontal two short thick conical processes. They 
taper rapidly to a point, a little may below which they are mutilated 3n 
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the fossil. They start .so erect from the brow that their axis is perpen- 
dicular to their basement : and they diverge at a considerable angle. From 

tlleir base upwards they are free from any rugosities, their surface being 
smooth and even. They are evidently the osseous cokes of two intra- 

orbital horns. From their position and size they form one of the most 

remarkable features in the head. The connections of the frontal are no- 

where distinguishable, no mark of a suture remaining. At the upper end 

of the bone the skull is fractured and the structure of the bone is exposed. 

The internal and outer plates are seen to be widely separated, and the 

interval to be occupied by large cells, formed by an expansion of the diploe 
into plates as in the Elephant. The interval exceeds 24 inches in the 

occipital. On the left side of the frontal, the swelling a t  the vertex, has its 

upper lamina of bone removed, and the cast of the cells exhibits a surface 

of almond-shaped or oblong eminences with smooth hollows between. 

The temporal is greatly concealed by a quantity of the stony matrix, 

nhich has not been removed from the temporal fossa. No trace of the 

squamous suture remains to mark its limits and connection with the fron- 

tal. The inferior processes of the bone about the auditory foramen have 

been destroyed or are concealed by stone. The zygomatic process is long 
and runs forward to join the corresponding apophysis of the jugal bone, 

with little prominence or convexity. A line produced along it would pass 
in front, through the tuberosities of the maxillaries, and to the rear along 

the upper margin of the occipital condyles. The process is stout and 

thick. The temporal fossa is very long and rather shallow. I t  does not 
rise up high on the side of the cranium ; it is overarched by the cylinder- 

like sides of the frontal bone. The position and form of the articulatiw 
surface with the lower jaw are concealed by stone which has not been 

removed. 

There is nothing in the fossil to enable us to determine the form 

a d  lilllits of the parietal bones: the craniunl being clliefly mutilated 

in the regioll which they OCCUPY. But they appear to have ]lad tile 
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same form and character as in the ox : to have been intimately united with 

tile occipitals, and to have joined with the frontal at  the upper angle 

of the skull. 
The forin and characters of the occipital are very marked. I t  occu- 

pies a large spacc, having width proportioned to that of the frontal, and 

considerable height. I t  is expanded laterally into two a h ,  which com- 

mence a t  the upper margin of the  foramen magnum and proceed upwards 

and outwards. These a19 are smooth, and are hollowed out downwards a i d  

outwards from near the condyles towards the mastoid region of the tem- 

poral. Their inner or axine margins proceed in a ridge arising from the 

border of the occipital foramen, diverging from each other nearly a t  right 

angles, and enclose a large triangular fossa into which they descend 

abruptly. This fossa, is chiefly occupied by stone in the fossil, but it does 

not appear shallow, and seems a modification of the same structure as in 

the Elephant. There is no appearance of an occipital crest or protube- 

rance. The bone is mutilated at  the sides towards the junction with tke 

temporals. Both here and at  its upper fractured margin its structure is 

seen to be formed of large cells with the diploe expanded illto plates, and 

the outer and inner l a m i n ~  wide apart. This character is very marked 

a t  its upper margin, where its cells appear to join on with those of the 

frontal. The condyles are very large and fortunately very perfect in the 

fossil, the longest diameter of each is 4.4 inches, and the distance measured, 

across the foramen magnum, from their outer angles, is 7.4 inches : dimen- 

sions exceeding those of the Elephant. Their form is exactly as in the 
Ruminantia, viz. their outer surface composed of two convexities lneeting 

a t  a rounded angle : one in the line of the long axis stretching obliquely 

backwards from the anterior border of the foramen magnum ; on the other 

forwards and upwards from the posterior margin, their line of corninissure 

being in the direction of the transverse diameter of the foramen. The  lat- 

ter is also of large size, its antero-posterior diameter being 2.3 inches, and 

the transverse diameter 2.6 inches. The  large dimensioi~s of tlie foramen 
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condyles must entail a corresponding developement in the rut*, 

and modify tile for- of the neck and anterior extremities. 

The sphenoidal bone, and all the parts along the baee of the skull from 

the occipital foramen to the palate are either removed or eo ooncealed by 
stone as to give no characters for description. 

The part of the brow from which the nasal bones commence ie not 

distinguisliable. The suture connecting them with the frontal is com- 

pletely obliterated : and it is not seen whether they run u p  into a sinus 
ill that bone, or liow they join on with it. Between the horns there is n 

rise in the brow, which sinks again a little forward. A short way in 

advance of a line connecting the anterior angles of the orbits, there is 
another rise in the brow. From this point, wliicll may he considered their 

base, the nasal bones coinnlence ascending from the plane of the brow, 

at a considerable angle. They are broad and well arched at their base, 

and proceed forward with a convex outline, getting rapidly narrower, to 

te~minate in a point curved downwards, which overhangs the external 

nostrils. For a considerable part of their lcngth they are joined to the 

maxillaries : but forwards from the point where they commence narrow- 

ing, their lower edge is free and separated froin the maxillaries by a wide 

sinus : so that viewed in lateral profile their form very much resembles 

the upper mandible of s hawk, dctached from the lower. Unluckily in 
the fossil, the anterior margins of tlle maxillaries are mutilated, so that 

the exact length of tlle nasal bone that was free from connection with them 

cannot be determined. As the fossil stands, about four inches of the lower 

edge of the nasals, measured along the curve, are free. The same mutila- 
tion prevents its being seen how near the incisives approached the nasals, 

with which they do not appear to liave been joined. This poiut is one of 

great importance, from the structure it implics in the soft parts about the 

. nose. The height and form of the nasal bones, are the most remarkable 
featlire in the head : vicwed from above they are seen to taper rapidly from 

C 
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a broad base to a sharp point ; and the vertical height of their most con- 
vex part above the brow at their base, is 34 inches. 

The form of the inaxillaries is strongly marked in two respects : 

lst, their shortness compared with their great width and depth : 2d, in the 

upward direction of tlie line of alveoli from the last molar forwards, giving 

the appearance (with the licence of language intended to convey an idea 

of .resemblance without implying more) as if the face had been pushed 

upwards to correspond with the rise in the nasals ; or fixed on at an angle 
with the base of the cranium. The tendency to shortness of the jaw was 

observed in the dimensions of the teeth, the molars being compressecl, and 

their width exceeding their length to an extent not usual in the Ruminan- 

tia. The width apart, between the inaxillaries, was noticed before ; the 

interval, between the outer surfaces of the alveoli, equalling the space in 

length occupied by tlie line of molars. The cheek tuberosities are very 

large and prominent, their diameter at the base being 2 inches and the 

width of the jaw over them being 12.2 inches, whereas at the alveoli i t  i s  

but 9.8 inches. They are situated over tlie third and fourth molars ; and 

proceeding up from them towards the malar, there is an indistinct ridge on 

the bone. The infra-orbitary foramen is of large size, its vertical diameter 
being 1.2 inch ; it is placed over the first molar as in the ox and deer tribe. 

The muzzle portion of the bone is broken off at about 2.8 inches from the 

1st molar, from the alveolar margin of whicli, to the surface of the dinstenla, 

there is an abrupt sink of 1.7 inch. The muzzle is here coiltracted to 5.8 

inches, and forwards at the truncated part to about 4.1. The palatine arch 
is convex from rear to front, and concave across. No trace of the @tille 

foramina remains, nor of the suture with the proper palatine bones. The 
sphceno-palatine ayopliyses and all back to the foramen magnum* are 

* M'itl~ the exception of a portion of the basilnry region, which resembles tl~nt of the 
Ruminants. 
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either l*emoved or concealed in stone. In  front, the lnutilntion of the bme, 

a t  the does not allow it to be seen, how the incisive bones were 

connected with the maxillaries : but it appears that they did not rench so 
high on the maxillaries as the union of the latter with the aasals. T h e  

same cause has rendered obscure the connections of the maxillories with 

tlle nasals, and the depth and size of the nasal echancrure or sinus. 
The jugal bone is deep, massive and rather prominent. Its lowex 

border falls off abruptly in a hollow descending on the masillarics : the  
upper enters largely into the formation of the orbit. The  posterior orbital 

processunites with a corresponding apophysis of the frontal to complete the 

circuit of the orbit behind. The zygomatic apophysis is stout and thick, 

and rather flat. No part of the arch, either in the temporal or jugal 

portions is prominent : the interval between the most salient points being 

greatly less than the hind part of the cranium, and slightly less than the 

width between the bodies of the jugals. 

The extent and form of the lachryn~als, cannot be made out, as there 

is no trace of a suture remaining. Upon tlle fossil, the surface of the la- 

chrymary region passes smoothly into that of the adjoining bones. There is 

no perforation of tlle lower and anterior margin of the orbit by  lachryrnary 

foramina, nor any hollo~v below it indicating an infra-orbital or lachrymary 

sinus. I t  may be also added, what was omitted before, that there is no 

trace of a superciliary foramen upon the frontal. 

The orbits are placed far forwards, in consequence of the great pro- 

duction of the cranium upwards, and the shortness of the bones of the face. 

Their position is also rather low, their centre being about 3.6 inches below 

the plane of the brow. From a littlc injury done in cliisseling off tlle stone, 

the form or circle of the different orbits does not exactly correspond. I n  
the one of the left side, which is the more perfect, the long axis makes a 

small angle with that of tlie plane of the brow: the antero-posterior dia- 

meter is 3.3 inches, and tlle vertical 2.7 inches. There is no promineilce 

or inequality in the rim of the orbits, as in the Ruminantia. The  plane 
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of rim is very oblique : the interval between the upper or frontal mar- 

gins of the two orbits being 12.2 inclies.  and tliat of tlie lower or molar 

lnargin 16.2 inches . 
* D ~ M E ~ S I O ~ ~ S  d~ THE SICULL OF TIIB SIVA TlXERIU.1 i GIG A NTEUiII . 

E ~ r g  . I~rchrs  . Mare8 . 
F~~~ the anterior margin of the foramen magnum to tile alveolus of 1s t  molar. .. 10.85 -478 

. ........................ . From do to tile truncated extremity of the luuzzle. 20.6 5'160 

. F~~~ do . to the posterior of the last molar. ......................... 10.3 262 

. F~~~ the tip of the llasals to the upper  fractured margin of the cranium. ...... 18.0 45(lB 

.......................... . . . F~~~ do d o  to do along the curve. 19.0 .4&2 2 
From do . do . along the curve. to a h e r c  the nasal arch begins to rise from the 

. ............................................................ brow. 7.8 198 

. ................ From the latter point t o  the fractnrecl margin of tlre crnriiuni. 11.2 2R4 

............ From the tip of the nasals to a c l~ord  across tlre tips of the horns. 8.5 216 
. ...................... Prom the anterior angle. right o r l~ i t .  to the first molar. 9.9 ?tl 
. ........ . F r o m  thc posterior do (lo. to the fractured nrargin of the craniunl. 12.1 3075 
. W i d t h  of c ran iun~  a t  the vertcx (mutil.ition at  left side restored). about ........ 22.0 559 

D o  . between the orbits. upper  borders. .................................... 12.2 3 095 
D o  ........... d o  . lotver borders. ................................... I G . ~  . dl00 

D o  . behind the orbits a t  the contraction of the frontal. ...................... 14.6 . XO; 
D o  . between tlre middle of tlie zygomatic arches. .......................... 16.4 . 1168 

. D o  between t l ~ e  bodies of tlie rnalar bones. ................................ 16.02 .4 2.2 
D o  . base of the skull behind the mastoid processes (mulilated on both sidcs. ) .. I D  .:, . 496 
D o  . between the chcek tuberosities of tlle maxillaries. ...................... 12.2 . 3005 
D o  . of muzzle portion of tlie ~naxi l lar ies  in front of the first molar. ........... 5.8 . 1-10 

. D o  . of do where truncated (partly restored. ) .............................. 4.1 104 . 
D o  . between the outer surfaces of the horns a t  their base. .................... 12.6 . 312 
D o  ... do ..... do . fractured tips of ditto. ............................ 13.65 3.17 
Perpendicular  from a chord across tips of do . 16 the brow. .................. 4.2 . 163 
D e p t h  from the convexity of the occipital condyles to niitldle of frontal bel~ind 

the horns. ....................................................... 11.9 .3 0.2 
D o  . from the body of the spl~renoidal to do . between the I~orns.  .............. 9.94 . 252 
D o  . from middle of the palate between the 3d and 4111 molars do. a t  root of the 

nasals> ...........................*.....................-.-....... 7.52 -192 

D o  . from posterior surface last molar to extremity of tlre nasals. .............. 13.0 . 331 
D o  . from grinding surface penultiniate molar to root of the nasals. ............ 10.3 . 262 
D o  . from the convexity near  the tip of the nasals to the paldtiul surface in front 

of the first molar. ................................................ 5.53 . 1 1  

* T o  facilitate comparison with the large animals described in CUVIER'S Ossemens 
Possiles. the dimensions are  also given in French measure . 
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Eng. h e h .  Mh& 
Depth  from middle of the ala of the occipital to tile rwell ~ ) t  ,yertex of frontal, . . 8.00 .298 

.......... Do. from inferior 111argin of tlie orbit to grinding surface 6 th  molar, 7.0 .I00 

.... Do. from the grinding surface 1st molar to edge of tho palate in  front of it. 1.0 .of;(; 

.................. Space from the anterior angle of orbit to tip of the nasals, 10.2 .!?.j!).j 

..................................... Antero-posterior d ian~otc r  left orbit,. 3.3 .004 

...................................... Vertical do. do. 2.7 .0Ufl5 

........................ Antero-posterior diameter of the foramen magnoln, 4.3 .O58 
*........................... .... Transverse do. do.,. ..,. 2.6 .OGU 

.......................................... Long diameter of each condyle, 4 . 1  .I12 

........................................... Short  or  transverse do. of (lo. 2 .1  .OG03 

...... Inter! al bettvecn the external angles of do. measured across the Coramen, 7 .I08 

Among a quantity of boncs collected in tlle ne i~hbour l ioo~~  of the spot 

in \vliicl~ tlle hkull was fo~~ i id ,  tlicre is a fragment of the lower jaw of a 

very large runlinallt wl~icli we have no doubt belonged to the Sivatherium : 

and it is evcn llot iniprobable tliat i t  came from the saine individual with 

t11: l~eacl described. I t  coilsists of the liiild portion of tlie right jaw broken 

off at the anterior thircl of tlle last molar. Tlie coronoid apopliysis, tlie 

condyle, with tlie corresponding part of' the rainus, and a portion of the 

angle are also removed. The two posterior thirds only, of the last molar, 

remain ; the grinding surface partly mutilated, but sufficiently distinct to 

sliow the crescentic plates of eiianiel, aiid prove that the toot11 belonged to 

a ruminant. Tlie outline of the jaw in vertical section, is a compressed 

ellipse, and tlie outer surface more convex than the inner. The boile 

thins off, 011 tlie inner side towards the angle of tlic jaw, into a large and 

well marked muscular hollow : aiid running up froin tlie latter, upon the 

ranins towards the foramen of the artery tllere is a well defined furrow, as 

in the Ruininantia. The surface of the tooth is covered with very small 

rugosities, and stria?, as in the upper molars of the head. It llnd beell 
coliiposed of tliree semi-cylinders, as is normal in tlrc family, and the 

advanced state of its wearing proves tlie ailinla1 from which it proceeded 

to have been inore than adult. 

D 
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The form and relative proportiolls of the jaw agree very closely with 

those of the corresponding parts of a bnffalo. The dimensions compared 

~vith those of the buflalo and calrlel are thus : 

Siuatherirtm. Bi!falo. Camel. 

Depth of the jaw from the alveolus last molar, ...... 4.95 inch. 2.G5 iuch. 2.70 inch. 

Greatest thickness of do. ........................ 2.3 1.05 1.4 

IVidth of middle of last molar, .................. 1.35 0.6-1 0.7G 

Leugth of posterior 2-Dd of do. .................. 2.15 0.95 1-15 

No known ruminant, fossil or existing, lias a jaw of such large size ; 

the average clinlensions above given being more tlian double those of a 

Buffalo, which measurecl in lengtli of head 10.2 inches (.480 m&tres) ; and 

exceeding those of tlle corresponding parts of the Rhinoceros. We have 

therefore 110 hesitation in referring the fragment to the Sivatherium 

Gignnteurn. 

The above conlprises all that we know regarding the osteology of the 

head from an actual exami~lation of the parts. We have not l>een so for- 
? 

tnnate hitherto, as to meet with any other remain, comprising the nnterlor 

part of the muzzle eitlier of the upper or lower jaw." We sliall now pro- 

ceed to deduce the form of the deficient parts, and the structure of the 

head generally, to the extent that may be legitimately inferred, from tlie 

data of which we are in possession. 

Notwithstanding the singularly perfect condition of the head, for an 

organic remain of such eilormous size, we canrlot but regret the mutilatioll 

* I n  a note received from Captain CAUTLEY while this paper is in  t l ~ e  press, that  gen- 
tleman mentions the disoorery of a portion of the skeleton of a Sivatherium in another part  of 
the  hills : See Jotirnal As. Soc. Vol. I V .  " D u r i n g  my recent trip to the  Siwdlihs near  the 
PinjOr valley, the field of blessrs. BAKER and DURAND'S labours, I regretted much my inabi- 
lity to obtain tlic dimensions of one of the most superb fossils 1 sllppose that ever was found. 
I t  was unfortunately tliscovered and excavated by a party of work people employed by a gen- 
t l ema~i  \\rill w h o n ~  I was unacquainted, and a l ~ l ~ o u g l ~  I saw the fossil w11e11 in tllo rock, I was 
prevented from getting the ~neasurements afterwards. Th is  specinlcn consisted of the femur 
and tibia, with the tarsal,  metatarsal, ant1 pl~alanges of our Siratheriun~."  I t  is ~ n u c h  to be 
regretted that such an opportunity should have been lost of adding to the infor~uation already 
acquired of this new and gigantic Ruminant.-SEC. 
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at  the muzzle and vertex, as it throws a doubt upon some very interesting 
points of structure in the Sivatherium: Ist, the presence or absence of 
incisive a ~ l d  teetli in the upper jaw, and their number nod clraracter 

if present ; 2d, tile nllinber and extent of the bones which enter into tlle 

basis of tllc cxternal nostrils ; and 31, tlie presence or absence of two horns 

on t l ~ e  vertex, besides the two intra-orbital ones. 

Regarding the first point, me have notlling sufficient to guicle us with 

certainty to a concli~sion, as tliere are ruminants both mith and \rithout 

illcisives ancl canines in the upper jaw ; and tlie Sivatheriu~n differs most 
l~ la tcr ia l l~  in structure from both sections. But  there are two conditions 

of analogy \\-hich rcllcler it probable that there were 110 incisives. I n  all 

ruminants wliicll have tlle molars i11 a contiguous and normal series, a ~ i d  
\rhich llavc 110rns 011 tlie brow, tliere are no incisive teeth. I n  tlie Camel 

and its congeners, where the anterior molars is ~uisymmetrical and separat- 

ed fro111 t l ~ e  rest of t l ~ e  series by an interval, incisives are present in the 

upper jaw. The Sivatlieriunl lrad IIOHIS, and its molars were in a conti- 

guous series : it is tl~erefore probable that it 11nd no incisives. Regarding 

tlic canines tllcre is no clue to 3 coi?jecturc, as  tliere are species in the same 

genus of ru~ninnnts both with and \vitliout thein. 2. The  extent and  

coiinections of t l ~ e  incisive bones are points of great interest, from the kind 

of develope~nent wl~ich they iinply in the soft parts appended to them. 

In  most of the horned nlminantia, the iilcisives run up  by a narrow 

apopliysis along the anterior margins of tlie maxillary bones, ancl j o i ~ i  on 
to a portioll of tlie sides of tlic nasals ; so that the bony basis of the exter- 

nal nostrils is formed of but two pairs of bones, the nasals and tlle incisives. 

In the Camel, the apol>hyses of tlie illcisives terminate upon tile maxilla- 

rics without reaching the nasals, ancl there are three pairs of bones to tile 
external nostrils, the nasals, inaxillaries and incisives. But  lleitller ill 

the horned ruminants, nor in the Camel and its congeners, (lo the holies of 

llose rise out of the ldanc of thc brow wit11 ally relllnrkable degree of 

saliency, llor are tlleir lower lllargins free to any great estellt tile 
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apex. They are long slips of bone, mith nearly pttmllel edges, ninning 

between the upper borders of the maxillaries, and joined to tlie ascending 

process of the incisive bone, near their extremity, or connected onlv with 

the rnaxillaries ; but in neither case projecting so as to forin any consider- 

able re-entering angle, or sinus, with these bones. 

111 our fossil, the form and connections of the nasal bones, are very 

different. Instead of running forward in the same plane with the brow, 

tliey rise from it a t  n rounded angle of about 130°, an amount of saliency 

without example ainong ruminants, and exceeding what holds in the Rhi- 

noceros, Tapir, and Palreotheriuin, tlle only llerbivorous aniinals with this 

sort of structure. Instead of being in nearly parallel slips, they are broad, 

and well arched at  their base, and converge rapidly to a sharp tip which is 

hooked downwards over-arching the external nostrils. Along n consider- 

able portion of their length they are unconnected with the adjoining bones, 

their lower margins being free and so wide apart from t l ~ e  inaxillaries, as 

to leave a gap or sinus of considerable length and depth in the bcny 

parietes of the nostrils. The exact extent to which they arc frec, is un- 

luckily not shown in the fossil, as the anterior margin of the n~nsillaries is 

mutilated on both sides, and the connection with the incisives destroyed. 
But  as the nasal bones shoot forward beyond tlie mutilatecl edgc of the 

iuaxillaries, this circumstance, together with their well defined outline and 

synnnetry on both sides of the fossil, and their rapid convergence to a point 

xvith some convexity, leaves not a doubt that they were free to a great 

extent and unconnected mith tlle incisives. 

Now to determine tlie conditions in'the fleshy parts. which thc stl-uc- 

ture in the bony parietes of the nostrils entails. 

The analogies are to be sought for in the ruininantin and pa~ l~y~ le r lna t a .  

The remarkable saliency of the bones of the nose in tlle Sivatllelaiun~, 

has no parallel, in known ruminants, to guideus ; ancl the connection of tile 

nasals wit11 the incisives, or tlle reverse, does not imldy any ilnportant 

difference in structure in the family. In  the Bovine section, tile 0s nlld 
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the Buffalo have the nasals and incisives conncctecl : whereas they are 

separate in the YAk* and Aurochs. I n  the Camel, they are also separate, 

and this allimal has greater nlobility in the upper lip than is found in other 

ruminants. 

In  the Pachydernlata, both these conditions of structure are present 

and wanting, in tliff'erent genc1.n ; and tlieir presence or absence is accom- 

panied wit11 vcry important diff'erences in the form of the corresponding 

soft parts. I t  is therefore in this family that we are to look for an explana- 

nation of what is founrl in the Sivatherium. 

I n  the Elepl~ailt and BIastoclon, the Tapir, Rl~inoceros and Pal~eot l~e-  

rium there are three pairs of bones to the external nostrils ; the nasals, the 

masillal.ies and incisives.t I n  all these animals, thc upper lip is lligl~ly 

developed, so as to be prehensile as in the Rhinoceros, or extended into a 

*trunk as in the Elephant and Tapir ; the amount of developenlent being 

accompaniecl with corresponding difference in the position and form of the 

nasal bones. In  the Rhinoceros t l ~ c y  are long and thick, estending to 

the point of the muzzle, and of great streilgtll to support tlie llor~is of the 

animal : and tlie upper lip is broad, t l~ick and very mobile, but little elon- 

gated. I11 the Elepl~ant they are very short, and the incisives enormously 

developed for tlle insertion of t l ~ e  tusks, anrl the trunk is of great length. 

In the Tapir they are short and free except at the base, and projected high 

above the nlanillaries ; and the structure is accompanied by  a well deve- 

loped trunk. In  the other pacl~ydermatous genera, there are but two 
pairs of' bones to the external nostrils, the nasals and tlle incisives : the 

latter running up so as to join on with the former; and the nasals, instead 

of being short and salient, wit11 a sinus laterally between tlleln and the 

maxillaries, are long and run forward nnitecl to the muxillaries, n ~ o r e  or 

less resembling the nearly parallel slips of tlie Ruminantia. Of this genera 

* C U V I E R .  Ossemens Fossiles, tome i v .  p.  131. 

t C,UVIER.  Osselllc~ls Possiles) tome i i i ,  p. 29. 

E 
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the horse has the upper lip endowed with considerable mobility ; and the 
end of the nasals is at  the same time free to a small extent. In  all 

the genera, there is nothing resembling a prehensile organ in the 

upper lip. 

111 the Sivatherium, the same kind of structure Ilolds, as is found in 

the Pachydermah wit11 trunks. Of these it most nearly resembles the Tapir. 

I t  differs chiefly in tlie bones of the nose being larger and more salient 

from tlie Cliaffron ; and in there being less width and depth to the naso- 

maxillary sinus, than the Tapir exhibits. But  as the esscntial points of 

stnlcture are alike in both, there is no doubt that the Sivatlierium was 

invested with a trunk like the Tapir. 

This conclusion is further borne out by other analogies although more 

indirect than that afforded by the nasal bones. 

1st.-The large size ofthe infra-orbitary foramen. I n  the fossil the 

exact dimensions are indistinct, from the margin having been injured in the 

chisseling off of the matrix of stone : the vertical diameter me make outdo 

be 1.2 inch, ml~ ic l~  perhaps may be somewhat greater than the truth : but 

any thing approaching tllis size, would indicate a large nerve for trans- 

mission and a highly developed condition of tlle upper lip. 

~ d . ~ T h e  external plate of the bones of the cranium is widely separated 

from the inner, by an expansion of the diploe into vertical plates, for~ning 

large cells, as in the cranium of tile Elephant : and the occipital is expanded 

laterally into a h ,  with a considerable hollow between, as in the Elephant. 

Both these conditions are modifications of structure, adapted for supplying 

an extensive surface for muscular attachment, and imply a thick fleshy 

neck, with limited range of motion ; and, in more remote sequence, go to 

prove the necessity of a trunk. 

3d.-Tl~e very large size of the occipital conclyles, which are greater 

both in proportion and in actual measurement than those of the Elephant, 

the i~~tcrv-val between their outer angles, taken across the occipital foramen, 

being 7.4 inches. T l ~ e  atlas, and tllc rest of the series of cervical vertebrae, 
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must have been of proportionate diameter to receive and sustain the con- 

dyles, and surrounded by a large mass of flesh. Botli these circumstancee 
would tellrl greatly to limit the range of motion of the head and neck. Bu t  

to suit tile herbivorous habits of the animal, it inust have had sonle other 

nlode of its food ; or the vertebrre must have been elongated in a 

ratio to tlleir diameter sufficient to admit of free motion to the neck. I n  

tlle latter case the neck must have been of great lengtll, and to support i t  

and the load of muscles about it, an immense developement would be requir- 

ed in the spinal apopliysis of the dorsal vertebrae, and in the whole anterior 

extremity, with an unwieldy form of the body generally. I t  is therefore 

more probable tliat the vertebrae were condensed as in the Elephant, and 

tlle neck short and thick, admitting of limited motion to the head : circum- 

stances indirectly corroborating the existence of a trunk. 

4th.-The face is short, broad and massive, to an extent not found in 

tlie Ruminantia, and somewhat resembling that of the Elephant, and suita- 

ble for the attachment of a trunk. 

Next with regard to the horns :- 

There can be no doubt, that the two thick short and conical processes 

between tlie orbits, were tlle cores of liorns, resembling those of the Bovine 

and Anlilopine sections of tlie Ruminantia. They are smooth, and run 

evenly into tlie brow without any burr. The  horny sheaths which 

they bore, must have been straight, thick, and not mucll elongat- 

ed. None of the bicorned Ruminantia have liorns placed ill the same 

way, exactly between and over the orbits : they have tllelll ulore or 

less to the rear. The oilly runlinant which has liorns similar in posi- 
tion is the four-horned A4iltelope+ of HindiistAn, \vhicli diflers o~lly 

in having its anterior pair of horns a little more in advance of 

the orbits, than occurs in the Sivntl~erium. T l ~ e  corresponde~lce of tlle 

' The Tctraccrrs or Antilopc Qtcadricorais and Cl~ekara of authors. 
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two at  once suggests tile ,pestion, " had the Sivatheriuin also two additional 

llorns tile vertex ?" The craniunl in the fossil is mutilated across at  the 

vertex, so as to deprive us of direct evidence on the point, but the following 

reasons render the supposition at least probable: 

lst.-As above stated, in the bi-cnvicorned Ruminantia the osseous cores 

are placed nore  or less to the rear of the orbits. 

2d:-In such known species as have four horns, t l ~ e  supplementary 

pair is between the orbits, and the normal pair well back upon tllc frontal. 

3d.-In tlle Bovine section of Ruminantia, the frontal is contracted 

behind tlie orbits, and upwards from the contraction it is expanded again 

into two swellings at the lateral angles of tlie vertex which run into the 

bases of the osseous cores of the horns. This confornlation does not cxist 

in such of the Ruminantia as  want horns or as  have them approximated on 

the brow. I t  is present in the Sivatl~eriun~. 

011 either supposition, tlie intra-orbitary horns are a remarkable fea- 

ture in the fossil : and if they were a solitary pair on the head, the strilc- 

ture, from their position, would perllaps be inore singular, than if there 

had been two additional horns behind. 

Now to estimate the length of the deficient portion of the muzzle, and 

the entire length of the head :- 

I n  most of the Ruminantia where the molars are in a contiguous unin- 

terrupted series, the interval from the first inolar to the anterior border of 

the incisive bones is nearly equal to the space occupied by the molars ; in 

some greater, in some a little less, and generally the latter. I n  other Rumi- 

nantia such as the Camelidae, where the anterior molars are insymlnetrical 

with the others, and separated from them by being placed in the nliddle ofthe 

diasteme this ratio does not hold ; the space from tlle first molar to the mar- 

gin of the incisives being lcss than the line of molars. In t l ~ e  Sivatlleriuln 
the molars are in a contiguous series, and if on this a ~ ~ a l ~ ~ ~  we deduce tile 

length of the muzzle, we get nearly 10 inches for the space from the first 
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molar to the l~oiiit of the incisives ; and 28.85 inches for the whole length 

of tile head, from the border of the occipital foramen to the margin of the 

incisives ; these dimensions may be a little excessive, but we believe them 

llot to be far out, as the miizzle would still be short for the widt l~  of the 

face, in a ruminant. 

The orbits nest come to be considered. The size and position of the 

eye form a distinguishing feature between the Ruminantia and the Pachy- 

dermata. In  the former it is large and full, in the latter smaller and sun- 

ken ; and tlie expression of the face is more heavy in consequence. I n  the 

Sivatherium the orbit is considerably smaller in proportion to the size of the 
head than in existing ruminants. I t  is also placed more forward in the face, 

and lower under the level of the brow. The rim is not raised and promi- 

nent as in the Ruminantia, and the plane of i t  is oblique ; the interval be- 

tween the orbits a t  their upper margin being 19.2 inches, and a t  the lower 

16.2 inches. The longitudinal diameter exceeds the vertical in the ratio 

o f 2  to 4 nearly, the long axis being nearly in a line froin tlie naso-maxil- 

lary sinus across the hind limb of the zygomatic circle. From the above 

we infer that the eye mas smaller and less prominent than in existing rumi- 

nants : and that the expression of the face was heavier and more ignoble, 

although less so than in the Pachydermata, excepting the horse ; also that  

the direction of vision was considerably forlvards as well as lateral, and that 

it was cut off, towards the rear. 

Tliis closes what we have been led to infer regarding the organs of the 

head. With respect to the rest of the skeleton, we have nothing to offer, a s  

we are not at present possessed of any other remains which we can with 

certainty refer to the Sivatherium." Among a quantity of bonest collected 
from the same neigl~bourhood with the head fossil, there are three singularly 

. r.  

+ See  Note to page 17. SEC. 

t W e  notellera avery perfect cervical vertebra of a Ru~uinant in our possession, which ulnst 
have belonged to an allinla1 of proportions equal to that of the Sivatherium, but fro~u certniu 

F 
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perfect specimens of the lower portions of tlie extremities of a large mmi- 

nnnt, belonging fo three legs of one individual. They greatly exceed the 

size of any krlow~l ruminant, and excepting the Sivatherium Giganteurn, 

there is no other ascertained aninla1 of tlie order, in our collection, of propor- 

tionate sizc to theill. We forbear froin further noticing them at present, as 

they appear sinall in comparison for our fossil : and besides, there are indi- 

cations in our collection, in teetll and other remains, of other large rumi- 

nants, different from the one we have described. 

The form of the ve r t ehr~  and more especially of the carpi and tarsi, are 

points of great interest, to be ascertained ; as we may expect modifications 

of the usual type a h p t e d  to tlie large size of the animal. From its bulk and 

armed llend, few aniinals could be strong enough to contend wit11 it, and we 

may expect that its extremities were constructed more to give support, than 

for rapidity of motion. But, in the rich harvest which we still hope to reap 

in the valleys of the J f u r l s u ~ ~ d ~ ,  it is probable that specimens to illustrate 

the greater part of the osteology of the Sivatherium will at no very distgnt 

period be found. 

The structure of tlie teeth suggests an ides regarding tlie peculiarities of 

the herbivorous habits of the animal. In  the description it was noticed that the 
inner central plate of enamel ran in a flexuous sweep, soinewllat resembling 

what is Seen in the Elasmotlieri~un~, an arrangenlent evidently intended to 

illcrease the grinding power of the teeth. I t  inay hence be inferred, that 

thc food of the Sivatheri~un was less herbaceous tlian that of existing 

llorned ruminants, and derived from leaves and twigs : or that as in the 

horse, the food was more completely masticated, the digestive organs less 

complicated, the body less bulky, and the necessity of regurgitation from 

the stomach less marked tlian in the present Ruininantia. 

- m ,  

characters, we are inclined lo suspect l l ~ a t  it is allied to some ollier gigantic species of Rumi- 
nant, of the cxiotence of which we have already a tolerable certainly. Of the existence of the 
Elk, and a species of Camelidc, Licut. BAKER of the Engineers has shewn a s  ample proof. 
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The following dimenrions contrasted with those of the Elephant wd 
Rhinoceros, will afford a tolerably accurate idea of the size of the Siva- 

theriuni. They are characteristic although not numerous :- 

Indian I-horned 
Elephant. Si~mtheriun~. Rhinoce~,os. 

From margin of foramen nlnguum lo the first molar, . . 23.10 inch. 18.85 inch. 24.9 inch. 

Greatest width of the cranium, .................... 26.0 22.0 12.05 

..... Do. do. of  face between the malar bones,. 10.5 16.62 9.20 

Greatest depth of the skull, ........................ 17.80 11.9 11.05 

Long dian~eler of the foramen magnum, ............ 2.55 2.6 2.6 

Short do. do. do ................. 2.4 2.3 1.5 --- 
Average of the above, ............................ 15.06 12.38 10.28 

If the view which we have taken of tlie fossil be correct, the Sivathe- 

rium was a very remarkable animal, and it fills up an important blank in the 

interval between tlie Rulninantia and Pachydermata. That it was a rumi- 

nant, the teeth and llorns most clearly establish ; and the structure which 

we have inferred of the upper lip, the osteology of tlie and the size 

and position of the orbit, approximate it to tlle Pachydennata. The circum- 

stance of any thing approaching a proboscis is so abnormal for a ruminant, 

that at the first vicw, it iniglit raise a doubt, regarcling the correctness of 

the ordinal position assigned to the fossil : but when we inquire further, 

tlie difficulty ceases. 

I11 tlle Pachydermata, there are genera wit11 a trunk, and others with- 

out a trace of it. This organ is therefore not essential to he co~~stitution 
of the order, but accidental to the size of the liead, or habits of the animal 

in certain genera. Thus in the Elephant, nature has given a short neck 
to support the huge head, the enormous tusks and the large grinding 

apparatus of the aniinal ; and by such an arrangement, the construction of 

tlle rest of tlic frame is saved from the disturbance whicli a long neck mould 
-J. 

have entailed. But as the lever of the head became shortened, sonie other 
- .- 

inetllod of reaching its food became iiecessary ; and a trunk was appended to 
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the We have only to apply analogous collditions to a ruminant, and a 

trunk is equally required. In  fact, the Camel exhibits a rudimentary form 

of this organ, under different circnn~stanres. The upper lip is cleft ; each 

of the divisions is separately moveablc and extensible, so as to be an excellent 

organ of touch. 
The  fossil was discovered near the ilfarliauda river, in one of the 

sinall valleys which stretch between the Kyrirdn-dlia and the valley of Pill- 

jbr  in the SitlbEik or Sub-himalayan belt of hills, associated with bones of 

the fossil Elephant, Mastodon, Rhinoceros, Hippopotamns, kc .  So far as 

our researches yet go, the Sivatherium was not numerous. Compared with 
the Mastodon and Hippopotamus, (H. Sivblellsis, Nobis, a new species 

characterized by having six incisors in either jaw) it was very rare. 

Northern Docib, September 15, 1835. 



N O T E  
ON THE 

F O S S I L  C R O C O D I L E ,  
OF THE 

S I V A L I R  HILLS.  

OF the skulls of the existing Crocotlile from which the measurements 
accompanying this note 11ave been taken, one belongs to an animal 7 feet 

long of wliich \re have tlie perfect skeleton ; and the otller was stated by 

the person from whom it was procurccl, to have belonged to an animal of' 

12 feet : we Ilave a correction however in the smaller specimen, whicli 

was carefully measured ; and talcing this as a type, the ani~nals being of the 

saine specics ( C .  Biporcutzcs, Cuvier), a meall of four Ineasurements gives 

us a lengtli of 132.00 inches, or 11 feet .OO inches, for the latter. I n  fixing 

this specimen as belonging to an animal of 11 feet, we sllall not therefore 

be far from t l ~ e  truth. 

Therc is so much clifferellce in the fcw coinparative mcasurelnents that 

we have bee11 ablc to obtain of the fossil, mitli these two skulls, that it is 
% *  

hardly possible to lake any proporti011 of the existing animal as a guide to 

that of thc fossil : the mcasurcments taken separately woulcl in soine cases 

reduce our fossil to that of an animal of I 1  feet, with distinct ocular proof 

to tlle contrary ; in otllers tlic fossil animal would be 17 fcet long, ~vhich 
G 
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may probably be somewhere near the actual size : while an assunlption 

of 20 feet would be extending the dimensions to their utmost limit, our 

estimate being guided by the proportions of the species now existing in our 

rivers. 

The fossils from wllicl~ the measurements were taken, consist of two 

very perfect fragments ; first, the anterior portion of the skull of a large and 

adult animal, the posterior part from the palatal sinus being wanting ; in 

this the front of the lower jaw consisting of the left dental from the 1st to the 

8th tooth, and of the right from the 1st to the 4th is fixed-the fragments of 

the upper and lower jaw being united : a point proving that some at  least 

of these remains were inhumed before the disintegration of the muscles and 

integument connecting tllem ; and secondly, the posterior part of the skull, 

from the occipital to the front of the orbits, of an adult but of a smaller 

animal than the preceding. 

The 4th tooth in each sidc of the lower jaw being received into a 

groove into the upper-the for111 and size of the cranial foramina, t o g e t l p  

with those of the protuberances and indentations of the muzzle, place our 

fossil amongst die true Crocodiles, the species being allied to CUVIER'S 

Biporcatus, or the Crocodile, " a dezc.?: arrttes" now existing in these rivers. 

The  following measurements will facilitate the reference to CUVIER'S 

Ossemens fossiles; and be perhaps of still further use in providing the 

means for general reference on points relating to the existing Crocodile. 

- 
I Existing Crocodile. I 

Dimensions of Shti11-upper j aw-  
nuniber of teeth 38. 

Length from point of muzzle to posterior extren~i-  
.......... ty 01. m a r ~ i n  of occipital conilyle, 

Rreacltlr on t l ~ a  temporal bones at t l ~ c  articulation ......................... \ r . i l l ~  lower j a w ,  
Ditto  brtwcrn the most prorninent points of the .................. alvroli of tile 15111 loo l l~ ,  ........ Ditto bctween ditto tlitto l0tl1 dilto, ........ Ditlo  brlirnen ditto ditto 4111 ditto, 
Length of internlaxillaries on sutl~ro below,. ... 

DILLO of rnaxillarics ditto,. ......... 

I --- ( Fossil. 
11 Fcct lottg. 7 Feet long. I 
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Di,nc,rsions of Craniltm-upper jaw- IXK -- l h C h e s .  Metre~  

..... Lengtll of palatine bones on suture below,. 5.65 0.142 
Ditto of sphenoid ditto ........... 3.4 0.086 

Extreme breadth across the ~ t e r y g o i d  apopbyses ............................ of spllenoid, 7.2 0.182 
L e n g t l ~  from point of muzzle to anterior of orbit 11.5 0.290 

Ditto ditto to ditto of l a c l ~ r ~ m a l  bone. 0.4 0.211 
15re:ldtll of the frontal bone on its junction with .............................. lachrymal, 1.9 0.040 
Ditto on tbe posterior frontals a1 their junction ................... wit11 the n~astoid bones, 4.85 0.1 15 
Length of exterual nostril or  nasal aperture, . . 2.05 0.052 
Breadth of ditto ditto, ............ 1.7 ' 0.043 
Length of crotaphite foramina or  those bouniletl 

by the poster. frontal, ~nastoid and parietal ' 1  
bones, .................................. 1 . 3  0.032 

13readtl1 of ditto ditto ditto ditto ..... 0.9 0.022 
11readt11 of occipital C O I I I I J I ~ .  1.3 I 0 032 ................ 
Ditto of ocripilal roramen, ................. 0.9 0.021 
D e p t l ~  of ditto. .......................... 0.65 O . O I ( ~  
llianletcr of 4th Loolh npper jaw at  its alveolus, 0 . 5  0.126 

Si l to  10111 ilitto i t  . 0.l); 0.021 
Leogt l~  from point of muzzle Lo n~axil lary estre-  

n ~ i l y  of palatine bone,. ................... 7.06 0.180 
Rreatllh of intcrn~axillaries on suture ; i .  e. be- 

tareen nasal apertllre ant1 poiut of muzzle,. ... 1.7 0.043 
IBitlt11 between grooves ou upper jaw for receiv- 

ing the 4th lower teeth, ................. 3.95 10.10 

Lengtl~ from muzzle to posterior extremity of 
articular bone, .......................... 21.5 0.548 

....... E x t r r ~ ~ l e  breailtl~ a t  the articular bone,. 10.0 0.254 
1Jreadll1 a t  the oval aperture formed by the junc- 

tion of l l ~ e  three bones, .................. 11.7 0.296 .............. Greatest depth of jaw, .., .... 3.5 0.088 
Lenglll of sympl~isis, ...................... 2.98 0.074 ...... I )ep t l~  of jaw between 8th and 9th tootl~, 1.65 0.039 
Lengtll of oval aperture a t  the posterior extremi- 

ty of dental bone ......................... 1.05 0.040 
Depth of ilitto ililto, ................. 1.10 0.027 
Uislance between posterior exlrcn~ity of olmal 

aperture and posterior cxlrelnity of articular 
bone, .................................. 6.55 0.167 

Z I I 
From tlie sutures being obliterated on tlie upper rugged S U ~ . ~ J C ~  of tile 

fossil, the jui~ctioli of the lachrymal and anterior frontal on tlre mariIlnrJ- 
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bone is not and as this is one of the points upon which tile 

Cayman Crocodile diff'cr, it is perhaps to be regretted that this inust 

relnain at present doubtfill ; for although the characters nbore give11 dis- 

tinguish the fossil from tlie Cayman, the blunt~iess of t l ~ e  muzzle ;\nd the 

proportions of the bones of the head do, in soille respects, assimilate it with 

the latter sub-genus. 

On the lower smooth surface tlie sutures are me11 defined, and it is on 

this measurement that we observe the remarkable distinction between the 

existing and the fossil animal : the shortness of the maxillary bones and 

the length of the intennaxillnries, including the nasal aperture, is a peculi- 

arity that will be observed in the table of measurements, the former 

(maxillary) in the existing animal being to tlle latter (intermaxillary) as 

3.9 is to 3.2. In  the fossil as 3.8 is to 4.3. The length of the maxillary 

bones on the lower suture, or the space separating tlie palatine from tlie 

intermaxillaries, being rather greater in the existing aninla1 of 11 Get than 

in the fossil. The coinparative measurement from the point of the 11lumle 

to the maxillary extremity of tlle palatine bone, togetl~cr with those across 

the scull at  tlie 10th apd 4th teeth, will point out in a still clearer \vay 

the bluntness and breadth of the inuzzle of the fossil animal. B y  the ex- 

tension of the intermaxillaries and the great length of the connecting suture 

between the point of the lnnzzle and the nasal aperture, this aperturc is 

thrown further back, so that a line drawn tra~lsversely through the grooves 

for receiving the 4th lower teeth, (which in the existing animal would cut 

the poster ior  extremity,) in the fossil, pqses  through the centre or rather 

in front of the centre of the nasal apertnre. 

The skulls of the true Crocodile and Cayman differ in the following 

points. 1.  That of the Cayinan is less oblong, shorter, and flatter at the 

muzzle. 2. The 4th tooth of the lon~cr jaw enters into a hole in the upper, 

instead of a groove as in the true Crocodile. 3. They differ ill the number ., 
of teeth. 4. The cranial foramina bounded by the posterior, frontal, l nas  '" 

toid and parietal bones, are smaller, a ~ d  sometimes altogetl~er \vanling in 
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tlie Cayman. 5 .  The lachrymal and anterior frontal bones decend lower 

the Crocodiles than in the Caymans. 6. I n  the Cayman a part of the 

vomer is visible in the palate between the maxillaries and intermaxillaries. 

7. Tlie palatine bones advance more in the palate and are wider in front 

in the same animal. 8. The posterior nostrils are wider than they are long. 

With regard to the cranial foramina of the fossil, and their proportion 

relatively to the surrounding bones, we are enabled, by having in our pos- 

session a very perfect fragment of the occipital region and that portion of 

the skull bounded by the orbits, to give the comparative measurements 

here also ; noting that this fossil is a portion of the skull of an animal of 

much smaller dimensions than that from which the former measurements 

were taken. 
- -- 

I t  will be observed from the above that the fossil and the existing 

animal of 11 feet very closely correspoi~d in dimensions, although the cro- 

taphite foramina are rather larger, and the width of the bones in their 

neighbourhood greater in the fossil than in the existing one. This propor- ' 

tional excess of breadth however, is not so striking as in the nleasurements 
of the muzzle before given ; although it still bears us out in the general ex- 

--panded dimensions of the fossil animal. 

Of the lower jaw tlie only comparative measurement that our 

discoveries have enabled us to make, is of a slnall portion of the anterior 
H 

............... e n  o c r o a p h t  foramina, 
Rreadth of ditto ........................... 
Breadth of the frontal bone on its junction with 

a c r y a  ............................. 
Ditto on posterior frontals at their junction with  

mastoid bones, .......................... 
Rrendtb of occipital condyle, ................ 
t o  of c p t  f o r n e , . .  .............. 
Depth of ditto ....................... 

Existing Crocodile. 
- -- Fossil 

1 I Feet long. 7 Feet long. CrOcOdi'e. 
------ 
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extremity, shewing an extreme contraction and narrowness of tlie syn~phisis ; 

tllat of the fossil being actually less than tliat of the existing 11 feet Cro- 
codile. The form of the suture is similar in each, and tlie internal process 

equally well defined. 

Furtlier than from an inspection of the plates and description of the 

varieties of the Cayman and Crocodile, in the 5th volume of the Osselnens 

Fossiles, I am unacquaiilted with the form of any other liead than that of 
the Crocodile whicli inhabits the Ganges and Jumna rivers in this part of 

India, and presume that I am correct in placing our existing animal 

amongst the Crocodiles " a deux arrbtes." Tlie peculiarities of the skulls in 

my possession resemble those of this species, although there is a point 

relating to the ridges, which may as well be noted, more especially as the 

same feature is most prominently marked in the fossil, thereby assimi- 

lating our existing and fossil animal still closer to each other. 

The ridges (in C .  Ui11orcntzts) are described as " proceeding from the 

" anterior angle of the orbit and descending in almost a parallel line algng 

" the muzzle, and gradually disappearing." I n  both the fossil and existing 

specimens now under description the above note applies distinctly, with 

this exception, that the ridges partially disappear at  a point half way on 

the nasal bones, from whence tliey strike off in an oblique direction right 

and left towards the alveoli ot the 10th tooth, this oblique ridge shewing 

itself as prominently as that at  the anterior angle of the orbit. 

There is a general reseinblance between the fossil and the head of the 

existing Crocodile which is striking. The rugosities and position of inequa- 

lities on the upper surface closely correspond ; the cranial foramina, the 

numlber of teeth, the foramina in the upper intermaxillary bones for receiv- 

ing the two front teeth of the lower jaw, tlie grooves for the 4th teeth of 

t l ~ c  lo\ver jaw, and the general form of the nasal aperture, are features 

similar in hotl~. We may therefore fairly conclude from a ~ l a l ~ ~ ~  tllat thcl 
Cror.odilc now found fossil in tlie upper strata of the Sivftliks, is of n spe- 

cies closcly allied to t l ~ c  present one, with the simple diff'erence of possessing 
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greater width in its proportions : in'which view we must be satisfied with 

establishing it as a fossil variety of the C. Bipot.ccllirs of CUVIER and the 

C. Po~oszts of SCHNEIDER. 
Ill taking the numerical proportion of the fossils already found as a 

guide to that of the animals existing on this tract previous to the upheave- 

merit of the line of country, it would appear that the Mastodon and 

Elephant were the most numerous. 2, Ruminants. 3, Hippopotamus of 

varieties, tile largest of which with six incisors, H e  Sivcllensis, is in the 

greatest proportion. 4, Crocodile, Gharihl, and Tortoise 5, Rhinoceros, Hog, 
and Horse. 6, Carnivora. 7, Fish. 

The remains of Saurian animals, although standing high on this list, 

consist chiefly of fragments of the osseous plates of the neck, ve r tebr~ ,  

detached teeth, articulating extremities of bones of the arms and legs, as 

well as other portions of the skeleton ; while portions of the head have been 
rarely found. Those referred to in this note are very perfect : others are 

c r l ~ h e d  and distorted ; but the leading differences which have been advert- 

ed to, are fairly marked in all those that have come under my observation. 

There appears to be a local disposition in the deposits of these remains 

as would be natural to expect on a varied surface of plain, forest, and 

marsh. The Mastodons, Elephants, k c . ,  in great ahundailce at some points, 

give place to the Hippopotami and Saurian reptiles in others. At many 

places the latter, with tlie Tortoise, are totally wonting ; at others, as in a 

stratum of an impure lnarle attached to this upper series where fresh water 

shells (chiefly like the unio of the present day) were found in great 
abundance, nearly the whole of the remains accon~panying tl~eln were tllose 

of the Crocodile and Gllarihl. I n  collsidering the length of tile fossil species 
we see no signs of any tliii~g beyond that of the nni~llal no\\- 

Tllc largest remain in our possessio~l is a verteblsn lvllic]i is olle tllird larger 

llian that fignred in tlie London Geologic~ll Trnl~s:l~tiolls amollgst 
tile Ava fossils, anrl described as the rclllaill of 311 ellorlllous ~nilI lnl  : tile 

vertebra a~ovcmentioned is eithcr one of tlie dorsal or lumbar, but tire 
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processes are broken and imperfect ; tlle dimensions of the barrel or cylin- 

der are as follows : 

Large as the fossil may appear, the animal to which it belonged did 

not in all probability exceed 25 feet in length-whereas the Gangetic 

Crocodile of the present day is said to arrive at the enormous length of 

30 feet, and in the pages of the Calcz~tta Journal, an animal of 28 feet 

long is recorded as having been killed by a gentleman of the Civil Service, 

(I believe) now residing in Calcutta. 

The measurements qf the 3 rd  Lwnhar Vertebra of the 
existing Crocodile are  Irere given. 

En t reme length, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bread th  under transverse apopbysis, taking a mean nlea- 

surement ,  .. .. . .. . ... . .. .. .. . . .. .. .... . . . . . . .. .. 

I 

T H E  F O S S I L  G H A R I A L  

Existing Crocodile, ' feet ""9. - 

- 

OF THE 
\ 

SIVALIK HILLS. 

A~IONGST the numerous remains of the Crocodilidean Saurians which have 
heen found in such abundance from the oolite up to the more recent strata, 

it mould appear that the greatest proportion has been allied to the Ghnri&I,* 

and that the existing Crocodile and Cayman have been allnost witllout 

T h e  French mode of writing this word, Guoidl,  appears to have originnted in a misread- 
ing of Llle n lan~~scr ip t  of some naturalist ; tlie r and v being nearly s in~ i la r  ill fo rn~ .  A s  Gharidl 
i~ the correct native name, thero seems no reason for perpetuating the ~ iauomer . -SEC.  
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their prototypes. I t  is only in the~strata  above the chalk* a t  Montmartre, 

and the fresh water formation at  Argenton where remains have been found, 

which were considered by CUVIER as appertaining to the latter subgenera ; 
in these strata however the remains of animals of this description are scarce, 

and in those still more superficial aboulldi~lg in the remains of the larger 

mammalia, in RIastodons, Hippopotami, &c., where we might naturally 

expect to find the Crocodile, the remains of this family have hardly 1 
believe been fount1 at  all. 

Of the fossil Croco~lile brought by CR.~WFORD and WALLICH from Ava, 

and figured in the London Geological Society's Transactions, the drawings 

shew a mucli nearer approach to the living congenera, than had, u p  to the 

period of that discovery, been found ; and although we are unacquainted with 

the geology of the country from which they were brought, the new varieties of 

the Mastodons, which appear to be common both to the Sivkliks and the 

Irrawaddi deposits, illay establish an identity between the tw-o formations. 

, In  the SivAliks we hnvc upheaved alluviu~n ; or debris from the great 

Him.'llayas upheaved at  a considerable angle ; at  those points especially be- 

tween tlie Junlna and Gauges rivers where the shingle and sand are the most 

developed, their appearance is similar to \\.hat we might imagine the beds of 

the present rivers to esl~ibit,  were they to undergo a sinlilar convulsion. The  

presence of the fossils has not been satisfactorily determined on tlieline 

between the Junlna and Ganges ; those t l ~ a t  have been already collected in 

such great abundance are froin the prolongation of the snnie line between 

the Sutlej and the Juinna rivers. Up to the present time tliey have gene- 

rally beell collected from the slopes of the mountains, slips, water courses, 

kc. They have been dug out near the village of Dconi in tlie N5lian Raja's 

territory, but at  this spot tlie position of tlie s tmt~un frool n-hicli they 

were excavated, was not satisfactorily detcnnined. In tlie Anlbn-nlla Pass 

* 111 lhc Lontlon clay the rc lnni~~s  of nither the true Crocodile or Cnymau nit11 t l ~ t ~  ron- 
caro-convex rcrtebrn aro said to bare breu found, tho spccics allicd to C. d arttrcnrr oigrt, 
ride 1'arLinson rat. Org. 1lr111. p. 387, aud also tbe Lead of an Alligator iu the Louclvu c l ~ y  
of tho lslo of Shoppe)., for~l~cl ill 1032'. 
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Iio\rever we had tlie satisfaction of finding a large fragment of bone in situ, 

in a stratum of sand stone rock, in the face of a cliff, ternlinating one of 

tliose tortuous little streams that drain the stcep slopes of the mou~itains 

into the main channel. The sand stone stratum in wliich this was found 

was incliner1 as usual in an angle of from 2" to 30"-and the position of 

the fossil was perhaps 600 feet from the bed of the main river. I11 tlie 

present state of the enquiry this is interesting, for it appears that in the 

mauy slips that have been visited and most carefully exaunined, no fossils 

have been found actually it8 the rock, with tlie exception of the instances 

above inentioneil. The fossils are eviclcntly not confined to the sand-stone ; 

the clays and clayey congloinerates liavc their proportion also. 

Of the Crocodile of these strata I have attempted in the preceding 

section to shew as far as nleasurenlents and my limited means point out, 

that the main difference between the fossil and the existing animal of the 

 resent rivers is in tlie breadth ; a difference that inight tend to an opinion 

of its being allied to tlie Cayman, did not other more distinct charac~ers 

separate it a t  once from that subgenus. I n  the Gl~n).ihl now under review 

I am unable to recognize any difference from the living animal ; and there 

are certain peculiarities about the external surface of the skull of the exist- 

ing Gl~rcvictl, in slight indentations and rugosities, which are singularly 

coincident with the fossil. The following measurenlents are taken from two 
recent skulls, one of an allinla1 10 feet 5 inches long, and the other 8 feet 

8 inches long :-the measuremellts of the fossil, from a very perfect skull 

wilh tlie beak broken off, \vhich is evidently the reinain of a large animal. 

Extreme l engt l~  from point of niuz- 
zle to ouler margin of occipital 
condyle, .................... 

Ureadtl~  on tllc temporal bones at 
the articulation with lower jaw,. . 

D i ~ t o  on Lliu 28th 100111, .......... ........... Ditto on the 20th toolh 

Exisfiiig Glraribl. 

10 Feet 5 Inckt~s long.\ 8 Feet 13 Inches long. Gltaridl. I 
Inclies. Mitres. Inclies. Mitres. Inelrcs. ibIEtrcs. ------ I -1 I -1 I 
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UPPER J A W  . 
Number of Teeth, 50 . 

Length of intermaxillary on suture 
(below), .................... 

Ditto n~axillarins ditto, .........a 

Ditto palatine I~one tlilto, ........ 
spllenoic\ do . lo anlerior luar- 

gin of foramen, .............. 
Ext reme I, reatltli on plcrygoid apo- 

p l~ys i s  of sphenoid, ............ 
Lc11gt11 from tip of muzzle to ante- 

r ioroforbi t ,  .................. 
Ditto do . do . of l a c l ~ r y n ~ a l  bone, . . 
Brcat l t l~ of frontal between orbits a t  

the junction wit11 the anterior 
frontal, ...................... 

Forril 
Ghflrii5" 

Di t to  of parietal bones bet\vccn cro- 
tapl~i lc  foramina, ............ ...... Lcngllr of external nostril, 

13readtl1 of tlitto, .............. 
Length of crotaphite foramina, or  

tliosc in rear of orbits, ........ 
13rgadtl1 of ditto ditto, .......... 
I l i l to  of occipital condyle, ........ 
Lenglh of occipilal foramen, ...... 
Deptli of ditto ditto, ............ 
Length of palatal sinus, .......... 
R r e a t l ~ l ~  of ditto, ................ 
Lenglli from point of niuzzle to : u ~ -  

tcrior estrclnc of palatine sinus, 
Length of upper table of cra~i iuni  

between tlie anterior niargin of 
the orbits ail(\ the posterior mas- .............. ...... toid apoplivsis, 

Breadth of d'itto ditto ditto, 

L O W E R  JAW . 
ATunlber of Teeth, 50 . 

Length of symphisis, ............ 
L)itlo on prolongation to posterior 

extreme of articular bone, ...... 
Breadtli ou articular bones, ...... 
Uilto on 2311 tooth, ............ 

,, 14111 ditto, ............ 
,, 3tl dilto, ............ 
, , 211 ditto, ............ 
,, l s t t l i l l o  , ............ 

Length of oval holc at  posterior ex- 
treine of dental, .............. 

Depth  of ditto, ................ 
Ditto of jaw on lliis oval I~o le ,  . . ........ Ditto on l l ~ e  IGllr tootli, 

Ez i s t i~ rg  Churicil . 
... 

..-.. 
I~ tcher  . 

3 . '; 

4.0 

10 Fcct 5 

Z~rchcs . 

5.1 
0.0 
4 . 1  

1.6; 

5.3 

I 
1.4 

2.4 

MCtrrs . 

0.081 

0.124 

0.5.; 
1.1 
0.9 

2.0 
2.15 
1.2 
0.0 
0.63 
2.65 
1 .1  

16.45 

5.8 
6.0 

15.1 

10.7 
0.6 
3.0 
1.6 
1.55 
1.85 
1.4 

... .. 
0.9 0.0'22 0.017 

Inclres long . 

Mitres  . 

0.1 11  
0.200 
0.006 

0.035 

0.106 

0.366 
0.300 

0.0-10 

Ittchcs 10s g. 8 Feet 8 
..-- 

Jle"tres . 

0.120 

0.011 
0.027 
0.022 

0.051 
0.065 
0.030 
0.022 
0.016 
o . 0 ~ 8  
c.035 

0.410 

0.15'3 
1 0.117 

0.301 

0.271 
0.210 
0.071; 
0.010 
0.039 
0.047 
0.035 

Inches . ------ 

0.81 
0.05 
0.60 

1.4 
1.G 
0.05 
0.00 
0.45 
1.35 
1.10 

14.2 

4.7 
4.7 

1 :  . 1 

9.3 
5.R 
2.5 
1 .3  
1.3 
1 . 6 
1.2 

0.026 

0.0113 
0.006 
O.O(i4 
0.035 
0.092 
0.124 
0.060 

0.016 I 1.0 

' 1  
0.120 10.4 0.264 
0.120 11.4 0.209 

0.332 

1 
0.230 
0.147 

1 1  
0.061 
0.032 
0.032 
0.040 
0.030 

0.032 

I 

0.021 
0.015 

0.085 
0.010 
0.024 
0.020 
0.012 

0.223 
0.121 

0.042 

0.139 

0.416 
0, I 

0.0GO 

3.3 
3.8 
2.5 
1.4 
0.0 

4.4 
7.9 
3.0 

1.4 

4.15 

16.4 
12.2 

1 5  

0.059 4.9 
0.046 2.1 

0.361 
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This fossil is water worn, and some of the projecting bones, especially 
of the sl>lienoid, are mutilate11 a t  the extremities ; but the general character 
of tlle head, and tlle forin and of the foramina, kc .  appear to cor- 
respond completely with that of the existing Glmt-iAl. 

There is no approacll to any of the peculiarities pointed out by  CUVIER 
in the Caen and otlier fossils. On the upper surface we liave, in the frontal, 
the same concavity between the orbits; the same form of the crotaphite 
foramina, with the parietal surface between them of the same co~npnrative 
width; the posterior frontal separating the orbit from tlie crotaphite fora- 
mina corresponds; the forin of the inastoid bor~es both in themselves and 
at their articulation with tlie apopliysis of the os tympani, strictly agree 
wit11 the existing G'ltnt.iirl of tlre present rivers.-The same may be said of 
the lateral and lower faces, in the external widening out of the pterygoid 
apophyses, in the situation of tlie hinder nasal fossa; the elevation of tlie 
orbital edge of the pyal; wit11 the deep emargination, the form and propor- 
tions of tlle jugal ; with thc temporal fossa, ancl the sharp elor~gated intcr- 
nal process of the squarnous bone: the form of the palatine liolcs, and 
the relative situation of the teeth to these holes, are poiilts all of ~ v l ~ i c h  
agree wit11 the living animal ! * 

The aniinal to which this fossil belonged was not quite 20 feet long- 
the complete head from tlie tip of the muzzle to tlie posterior margin of the 
occipital condyle bcing about 47 inches. Tlie measurenlents which I have 
made of the existing GJ~czt.ial shew the proportioil of tlle head to thc length 
of animal as 1 to 5. 

The following measurements of another fragment, consisting of tlie 
anterior extremity of the beak or muzzle of the upper jaw will still further 
go to establish the resemblance. 
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The above is the remain of a smaller animal than the former one, 

shewing tlle alveoli and some of the teeth, as  far back as the loth, on each 

side of the maxillaries. A more perfect resemblance to tlie living animal 

than this could not well be conceived ; and it moreover establishes, iu tlie 

absence of a connected beak and skull, that the fossil animal had pre- 

cisely the same number of teeth with the living species. The  suture con- 

necting the i~ltermaxillaries with the maxillaries is fortunately strongly 

marked in the fossil ; the posterior point of the suture occurring opposite 
the 9th tooth, exactly as it does in the existing animal. The  teeth, tbe form 

of anterior extremity of muzzle, the outer nasal aperture, with the lower 

iilrlentations, correspond in every way; and, to descend still further to 

ininutiz, a t  the com~llenceinent of the suture connecting the intermaxil- 

laries and maxillaries, a t  a point in the fo.rmer bone imnlediately in front 
of the 13th tooth is a small I~ollow or indentation : this hollow exists in the 

saine situation and bears the same form in our fossil Gl~at.iicl. 
, Of the lourer jaw we have only an imperfect fragment of the two 

bmnches connectecl at tlle conlinencelnellt of tlie symphisis :-from the 

extreme hardness of tlle crystalline rock in whicl~ it is imbedded, we are 
unable to see further than that the angle of these branches corresponds with 

the existing animal, a point however which is proved by  the fraginents of 

skull whicl~ are in our possession, and which, imperfect as they are at tlle 

muzzle extremity, shew distinctly the coi~l~nencemeilt of that tapering form 

wllicll is pcculiar to the Gllcwicil of the present rivers. 

In volume 5, of the Osseinens Fossiles, CUVIER, in recapitulating the 

peculiarities and difl'erenccs between the Crocodiles and Ghnricils, says of 

the latter " Lcs ptcrygoidiens fornlent an dessus des polatills des esp6ces 

" de grosses vessies re11flt.e~ et orales de la groaseur d'un ceui' de poule, 

" nu lieu d'unc simple voute cylinrlriqne conline daiis les Crocodiles et les 

" Cnimalls, kc.," and thcn " J e  n'ai poiot observt: cette vessie da l~s  le 

petit C h u i d I ,  illais jc suppose d'autant plus qu'ellc est un produit tle l'age 
Ii 
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que, dalls les vieux Crocodiles des I I ~ C S ,  cet cndroit est beaucoup plus 

re1lfl& que dans les jeunes." 
These &mi-cylindrical s~vcllings are highly developed in the 10 fcet 

5 inches specinlen of n7hicll the ~neasureinents have been givc3n ; wliercas in 

the smaller and younger anin~lal measuring 8 fect 8 incl~es, tlierc is no 

appearance of them ; tlie sl>l~enoid portion lying under the palatine and 

up to tlie anterior frontal's apophysis, in a flat uninflated lami- 

nated bone. From the little difference that exists between the bones of the 

Gharihl and of the Crocodile, Ifre are unable to separate the remains of one 

from those of the other ; a great quantity have been found, teeth, osseous 

plates, ribs, vertebrz, kc., the latter, l~aving the concavo-convex body, 

and the sacral vertebrz, with their transverse processes compressed and 

cylindrical, agree in every respect with the existing animal. 

< 

Plates 11. and I I I . ,  lithogrnpl~ed subsequently to the printing of the above description, 

illustrate the Author's obsersations on the con~parison of the fossil with the existing species of 

Crocudile and Ghariil.  The necessary explanations arc given on llie Plates. SEC. 
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F ~ o n r  the abundant remaii~s of this genus that have been procured from 

the Sivhliks, and particularly tlle perfect specimens now in our own pas- 
session, we are at no loss in recognizing the characters which distinguish 

the Sivilik species so remarkably not only from the existing Hippopotamus 

of Africa, but also from the fossil species hitherto found and described. 

The great point of peculiarity is, that the Sivhlik fossil has six inci- 

sors of a character peculiar to itself, independent of the form of cranium 

which difiers very materially from other varieties. The  numerous hag- 
ments in our collection enable the proportions of tlle bones of tlle head 

and face to be very tolerably ascertained ; and these, added to three nearly 

entire skulls, one of which is tliat of an animal just approaching adult, 
and the other two of a inore advanced age, are so perfect as to leave 

no doubt of t l ~ e  characteristic clistinctions of one or more new species. 



N O T E  O N  TIIE FOSSIL 1IIPPOPOT.ihIUS 

To the fossil variety now to be described, nre propose the name Sivri- 

le,,sis, a name so far applicnblc as attaclli~lg it to its locality and com- 

luemorating the region in w l ~ i c l ~  its remains have been scattered in such 

profusion. 

I11 tlle African Hippopotan~us figured by  CUVIER and SO fully described 

in the first volillne of the Osse~nens Fossiles, we find theincisors consisting of 

four slightly curved teeth in the upper, and in the lower jaw four straight 

teeth projceting forwards at  an obtuse angle with tlle plane of the grinding 

surface, the two centre ones being of considerably larger proportions than the 

others, and being formidable weapons either for tearing the roots and weeds 

from which tlle ani~nal  derives its nourishment or for defence. In  the 

fossil Hippopotamus before us these large and powerful teeth are replaced 

by others of a smaller size but in a greater number, there being no less 

than six, those in the upper jaw being slightly curved downwards, and 

those in the lower projecting forwards ; the diameter of these teeth, which 

are cylinders with truncated ends, is less in the upper than in the lower 

jaw, and the centrical teeth may be considered as being in some degree 

larger than those on the right and left. When we advert to the uses to 

which the incisive teeth of this unwieldy animal are applied, the means 

of tearing up  the food, and thc sieve to cleanse that food afterwards ;* we 

see in this form of tooth, and tliis arrangement of the muzzle an adapta- 

tion to the wants as perfect as, although for defence less powerful than, in 

the existing species. With the six incisors our fossil animal has the canine 

teeth of the upper jaw with a uniform outline in transverse section, ~vhilst 

* Vide Lrr~lcct :-Prof. GRANT'S Lectiires. 



tllat of tile lonrer jaw is pyriform or pear sl~apcd. Tlle molars resemble 

tllose of the existing species, ancl are numerically t l ~ c  same, the first milk 

or decicluous tooth wllicll, as  in tlle Horse, falls and is not again ~.c~)lnced,  

is here also conspicuous. 

In proceedirlg to a conlparison bet~veen the fossil l~eacl and that of the 

Cape Hippopotamus, we arc at  once struck wit11 t l ~ e  position of the orbit 

of tile Sivhlik fossil. Viewing it in profile, the orbit is consirlerably more 

advallced and the general coiltour of thc head thereby nlodified ;-taking 

a nlensureinent from the posterior extremity of the occipital condyle, to tllc 

anterior ridge of the orbit, and from that point to the front of tlle muzzle, 

we have in the existing animal a proportion of 3 to 5 and in the fossil 

9 to 13;, giving to the orbit of tlle latter a inore centrical position on the 

face; this peculiarity leads to the muzzle and the zygomatic arch being 

separated by a hollow much more abrupt and much shorter on its antero- 

posterior line than in the Cape Hippopotamus. T l ~ e  anterior ternlination 

of the zygomatic arch OII the malar angle is more acutc, and tlle general 

for111 of this arc11 Inore prominent. The  ten~poral fossae are longer, and 

the temporal apophysis in its descent to join t l ~ e  rnalar bone is slightly 

inclilled forwards, placing the posterior angle of the zygomatic arch in a 

more advanced position and more in front of the occipital surface than in 

the existing animal. The occipital crest is also ~norc  elevated, and the 

general appearance differs, owing to this positiou of tlle orbit ; wllich, a s  

will be naturally concludecl, leads to a different proportion in tlle bones of 

the head ; those of the cranium bcing lengthened, ~vllilst those of tile face 

are shortened in proportion respectively. I n  tlke suture separating tile 
teln~oral  apophysis from the jugal, we see the same direction alld inclina- 

tion as in the esisting animal. 
L 



NOTE ON THE FOSSIL HIPPOPOTAMUS 

We will here introduce the table of measurements in juxtaposition 

with CUVIER'S of the Hippopotamns of the Cape, and of the European fossil. 

Existiity/ 
~ H i p p o p o + a r n ~ ~ s ~  Fossil Hippopotamns. 

Di,nensio?~s of Shull. Ajiica. 

Length f r o ~ ~  the posterior surface 
of occipital condyle 10 the al- 
veolus of the middle incisors, 

Length from the upper margin of 
one orbit to the ollier, to the 
rea r  ....................... 

Ditto greatest width of zygoniatic 
a r c h r ,  .................... 

W i d t h  of head over the suborbi- 
t a ry io rame n . . . . . . . . . . . . . .  

Heiglit of ditto ditto from the 
bonlerofalueoli ............. 

Distance of posterior extremity 
zygomatic apophysis of malar 
from suborbitary foramen, . 

From ditto to the middle of occi- 
pital crest,  ................ 

Antero posterior diameter of or- ...................... bits. 
Greatest interval between inner 

side of zygomatic arch and sur- 
C ~ c e  of cranium. ............ 

H e i g h t  of head from posterior 
border occipital foramen to top 
of occipital crest,.. .......... 

l l ' id th of head between inferior 
angles of occipital crests,. ... 

e n  o o c i p i  foramen,. . , 
Widtl i  of ditto, .............. 
1.engtli of line olmolars ,  ...... 
Distance between alveol~is of lirst 

molar a r ~ d  canine, .......... 
Froin summit of occipital crest to 

alveolus of middle incisives, .. 
From ditto to anterior margin of 

orbit, 
F rom anterior margin of orbit Lo 

alveoli of rnidtlle incisive 
Verlical diameter of orbits, 
lnlerval I~elween alveolus of first 

or tleciduous molar and middle 
iacisors, .................. 

W id111 of cranium in rear of the 

9.85 

15.55 

4.7) 

5.1 

10.65 

10.25 

2.8 

5.1 

5.5 

11.0 
2.0 
1.6 

10.25 

4.3 

25.2 

...................................... 

219 

.10O 

.?I0 

11.85 

17.7 

1 
.I70 

.............................. 
8.3 

1 2 0  

. . . . . . . . . . . . . . . . . . . . . . . .  
,300 

4 

5.7 1 4 5  

-------- 

. . .  

22.6 ,566 

12.4 3 1 5  

3 . i  

. I301  6.3 1 

........ I 11.4 .3GG 

4 . 3 4  1 1 0  

0 

,260 

050 

. I10 

.I40 

.?I30 
050 
,040 
.2GO 

.I10 

.64O 

. . . . . . . . . . . . . . . . . . . .  

,134 

285 

.260 

.067 

.096 

.I73 

.240 
"062 
.03U 
.240 

.035 

.588 

.250 

,314 
.058 

13.4 

12.6 

3.55 

5.1 

7.5 

12.8 
2.6 
1.6 

11.85 

G.7 

29.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........ 

5.3 

11.25 

10.25 

2.63 

3.8 

6.8 

0.7 
2.48 
1.5 
9.40 

1.4 

23.15 

10.2 

12.4 
2.3 

.1GO 4.45 .I11 

340 1 . . 
.320 .... 
.090 1 i:io I .o58 

1 3 0  1 . 1 .... 
.I44 

3 2 5  ,224 
050 
.032 
2.66 

........ 
2-28 

.OG 

.I70 

.?GO 

........ 

0.0 

2.4 



O F  THE SIVALIK HILLS. 43 

Siv&lik fossil noted as No. 1 is a perfect sklill with the exception 

of the incisive bones, and fortunately exhibits the sutures 011 the upper 

surface ; a second specimen consisting of the occipital and ~ a r i e t a l  regions 

witll tlle frontal as  far forward as the front of the orbits ; a ~ l d  a third frag- 
ment consisting of the incisive bones and teeth with the anterior extremity 

of the nasals and maxillaries, are those from which we draw a compariso~l 

on the bones on the upper and lower surface, and on the form and position of 

the molars. 
On tlie upper surface of the fossil tlie chaffron instead of running in a 

flat line slightly concave as in the existing animal, is considerably depressed 

in the region between the orbits, the superior ridges of which are elevated in 

proportion, and stand considerably forward on tlie cranium. From tlle remarks 

on the elongated form of the temporal fossa it may be hardly necessary to 

advert to the similar extensior~ of the sagittal crest, which is proportionally 

longer, and Inore marlied, with a greater elevation at  its ji~nction with the 

occjpital. The broken and fractured boundaries of the nasal aperture in all 

our specimens of skulls, will not admit of our measurements extending to that 

point, but we are able from a fragment above referred to, containing the 

incisive bones and nasal aperture, to note, that the nasal bones are advanc- 

ed as far forward as those in tlie living animal, so that a straight line touches 

their anterior extremities drawn from the front of tlie canine alveolus on one 

sidc to tliat on the other. The  nasal bones do not expand so much towards 

the rear as in the existing Hippopotamus, and that part connected ~vith the 

frontal is more blunt and rounded ; the distance between tlle nasal bone and 

the orbit and the lachrymal juncture is comparatively larger. Tlie lacryinals 

descend upon the jugal much the same as in tlie existing animal, but they 

appear to advance considerably lnorc forward on tlle face, tlle anterior estre- 

nlily ill conjunction with the nasal and maxillary being exactly over the 

last vicarious molar, whereas tliat figured by C u v ~ ~ n  represents this point as 

ovcr the sccond true molar. Tlie ~uborbitary foraiilen is also Inore advanced 

and tlle hollow in wliicli it is situutcd, formed by tlie bulge of tlie jugal alld 
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canine alveolus, is as we before remarkcd ]nore abrupt. The  figurc of the 

is very silliilar to the African variety, with a modificatio~l in the 

form of tile incisives adapted to the particular form of tlle teetll. The  \vidth 

of the rnuzzle is comparntively greater, but the separation of the whole into 

follr bluff swellii~gs a-it11 the spaces intervening for the incisive sutures, is a 
point which llas a close resemblance in the existing animal. 

The frontal angle is more acute in the fossil ; the coronal crest runs more 

obliquely backwards, and the antero-posterior length of the frontal is twice 

as much as in the African. From the rounded form of the nasal suture in its 

contact with this bone, the anterior part of the frontal forms a tongue bound- 

ed by the lachrymal in front and by the nasal and orbit on the two sides. 

From the depth of the temporal fossa, as in the existing animal, tlle width of 

the cranium is somewhat less than that of the  nuzzle over the suborbitary 

foramina, and the interval between the inner side of tlie zygomatic arch and 

the surfwe of the cranium is solnewhat less than tlie width of the cranium. 

011 the lower surface we are unfortunately not so well provided ~yjth 

sutures to guide us in our comparative dimensions ; for, with tlie exception 

of those between tlie lines of molars which are in themselves not very dis- 

tinct, there are none whatever. The position of the bones in rear of the 
palatal sinus appears to correspond with that of the existing animal, although 

tlie relative dimensions and proportions will, it is supposecl, be modified by 

the peculiarities described in the upper surface, and dependent on thc 

lengthened form of this region. Tlle basillary mastoid apophyser;, and the 

slightly concave surface of the glenoicl cavity, appear to resemble those of 

the Cape IIippopotamus ; this latter cavity is more in rear of the most salient 

projcctioll of the zygomatic arches than in the l i ~ i n g  anirnal. In  the form 
and position of the molars the only remark that lnny be made is on the non- 

parallelisin of the lines : CUVIER describes those of' the Cape Hippopotamus 

as ~a ra l l c l  but slightly curving outwarrls towards the front (un peu ecartC.es 

en avant) ; we see some difference in our different specimens, but in all, tllcre 

is a curving outnards both in front and rear, thc middle of the ljalate being tlie 



O'F THE SIVALIK HILLS. 

most contracted. T l ~ i s  curving outwards is most shewn towarde the front 

where the lines of molars appear to attempt a parallelism wit11 the outer line 
of the maxillary bone, instead of running parallel to each other. The  space 

between the most advanced molar and the canine is very much smaller in 

the fossil than in the existing animal, a point that may depend perhaps on 

the substitution of the six small incisors requiring but small alveoli, for the 

large ones (especially the two centrical) require a much larger surface and 
a lnucl~ greater depth to admit of their being securely fixed. The  palate 

is, as in the living animal, marked by  a deep fissure in front, between the 

incisive bones ; and the suture appears similar ; but this is not very dis- 

tinct in the fragment from which we draw our comparisons ; the two incisive 

holes are very distinct, but those referred to by CUVIER as com~nencing on 

the edge of the ~naxillaries in a small channel and terminating on the inci- 

sives by anotlier hole, are not so distinctly marked, although it is by no 

means improbable that in clearing the fossil which is imbedded in a hard 

and, crystalline sandstone, the two holes have been made into one ; me 

have before noted the fissure separating the incisive bones, and those (not so 

strongly marked but equally open outwardly) of the junction between t I ~ e  

incisives and maxillaries, or that space between the canine ancl the third 
incisive. The extremity of the ~n~ izz l e  in front of the two canines, forms part. 

of a circle ; if this segment be divided into seven equal parts, and one part 

given to each echaucrure (ofwhich there are three), and two parts to eacll of 

the incisive bones containing the alveoli of the incisors ; a tolerable idea, 

of the proportions of this region will be obtained. The  incisors of the upper 

jaw as before re~narked arc in diameter smaller than those of the lower ; 

t l~cy  project but sliglltly from the alveoli, are directed down\\-ards, 

obliquely truncated on tlieir internal faces. 
I t  ilow merely reiliains with us to colllpare the occipital face wit11 that 

of the African allinla1 wliich nlay be best done by a reference to our table of 

~ucasuremcnts. We note however tlle great difference ill the proportiolls in 
breadth to height, w l ~ i c l ~  in the above aninla1 are as 2 to 1, w l ~ e r e ~  in tile 

ar 
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Siv&lik fossil the proportion is as 3 to 2, shewing as was before remarked an 

illcreased height of tlie occipital crest.-TO proceed therefore to the lower 

jaw : 

In the lower jaw with that of the existing animal, indepen- 

dently of tile additiollal incisors, we have a marked difference arid distinction 

in the forlll of the ramus, the enormous descending process of whicll is if 
ally thing more extravagantly developed. This strange appendage peculiar 

to the genus, and formed for the attachment of the masseter and temporal 

muscles is here of a form less tapering and more deep and massive in its 

proportions than in the existing animal ; the posterior margin is more round 

and the anterior, or that descending from the base of the maxillary bone, 

which in the existing animal is curved and pointed forwards, is here blunt 

and unmarked by any peculiarity of form. This angle is inclined outwards, 

and the outer surface is as depressed for the reception of the muscles as that 

of the living Hippopotamus. We observe no increase of heiglit in the 

coronoid process, but it differs from tlie living animal in not being projected 

so much forward. There appears to be no difference in the condyles nor in 
their position with reference to the forin of the jaw ; the line of the grinding 

surface (the specimen from wliich we draw this descriptioil is a lower jaw 

joined at  tlie symphisis, and only broken at  the posterior extremities) is 

inclined to the outwardly curved direction, described as a peculiarity in the 

upper surface : the teeth do not appear to differ from those of the animal 

now living, but the space between the front molar and the canine is, 

as in the upper jaw, more contracted. The  canines protrude from the 

alveoli considerably, in a curve slightly inclined backwards at  the p6illt, 

which is obliquely truncated on the internal surface, from the root or poilit 

where it leaves the alveolus to tlle tip. The space for tlie incisors and the 
incisive teetli themselves differ as was before remarked, from the existing 

animal, the large central incisors of which are here replaced by 

smaller ones. The numher of incisors in the fossil is six, of nearly equal 

dimensions, cylindrical, inclined outwards at  an obtuse angle to 
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of the grinding surface, and sharply truncated at  the internal side at the 
point. In  taking the dimensions of the incisive teeth of theupper and 

lower jaw from two specimens of adult animals we find their proportions 

as follows :- 
Inches. M6tres. 

Diameter of incisor-upper jaw, ............................. 0.9 0.022 

Ditto ditto-lower ditto, .................................... 0.7 0.018 

If there is any fixed difference in the size of the teeth of each jaw, it 

exists in the second incisor being a little less than the others. I t  may be 

necessary to note here with regard to the number of molars in the lower 

jaw, that anlongst the great number of specime~ls before us of animals of 

all ages, we see no mark or vestige of the first inilk tooth, or that which, as 

was mentioned before, fiills and is not replaced ; and the space between the 

adjacent molar and the canine is so contracted as hardly to admit of room 

for another tooth ; but as this tooth exists in the upper jaw in every speci- 

me3 in our possession, we may infer that its 11011-presence in the lower jaw 

is accidental. I n  viewing the lower jaw in profile, we see that the anterior 

angle below the canines is somewhat Inore abrupt, and more inclined to the 

forn1 represented as belonging to the European fossil species, the depth of 

the inferior maxillary is more regular, and the form of the posterior branches 

as before described, very different. The  lower surface exhibits a width of 

symphisis equal to that of the living animal, and the angle formed by the 

branching off of the two sides is also similar. The  width across the muzzle 

from the exterior side of the canine alveolus to tlie other is comparatively 

greater in the Sivllik fossil, and the extreme width of jaw, over the penul- 

tinlate false molar, less. I t  will be seen that these differences of form cor- 
respond with those of t l ~ e  skiill ; the advanced position of the orbit and the 

contraction of tlie sinus in which the infra-orbitary holes are situated, leadi~lg 

to a inodificatioll in the whole form of tlle grinding surface. 

Having made the colnparisoi1 with the Cape and existing Hippopo- 

tamus, we \\-ill cursorily note the ditierences that strike us \\-hen comparillg 
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it with the fossil described by CUVIER as belonging to the cabinet of the 

Grand Duke of Tuscany and figtired in the first volulne of the Ossemens 

Fossiles.' The distinctive differences will be perhaps best observed by a 

reference to the table of ineasurements : we see however that our fossil in 

the gradual slope of the inalar process towards the cheek corresponds ; but 

differs conlpletely in the hollow formed at  this point between the jugal bone 

and canine alveolus which in our fossil is more abrupt and marked. The 

length of the parietal region of the European fossil is even less than 

that of the existing animal, and their proportions relatively with the bones 

of the face less. I n  the Sivalik fossil, the advanced position of the orbit 

completely modifies the whole form, and, by equalizing the proportions of 

the anterior and posterior divisions, gives a new style of appearance to the 

cranium. I n  the fall of the occipital crest towards the region between the 

orbits, and a consequent increased height of occipital surface, the Sivhlik 

and Florence fossils also agree. I n  the proportion of the frontal surface to 

the area of the rest of the skull t l ~ e  resemblance also holds good ; bu& we 

have the same difference in the relative position of the canines to the 

molars ; the Florence and African species corresponding in this respect. 

The grand distinction of the incisives and canines, both in forin and nuin- 

ber, is peculiar to the Hil)popotatnus Sivcilerisis. I n  the lower j nw the space 

between the two branches, and the angle which is internally formed by them 

does not resemble that of the Florence fossil ; but, as we before remarked, 

is more assimilated to that of the existing animal in being round at  the angle, 

and the whole interval space being more open : the descending process of 

the ramus differs, as explained before; and the form of the anterior angle of 

the jaw below the canines is somewhat similar and not so gradually round- 

ed 05 as in the living animal. Tlie difference in size and number of the 
incisors leads to a difference which, as  before noted in tlle conlparison with 

the living animal, needs not be made the subject of furtllcr remark here. 

With the Hippopot(inus Sivulet~sis and that figured in the Reliqscie 

Diluviun~,  described as found in a peat bog in Lancasl~ire, and of wl~icll 
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a drawing is given in Profeeeor BUCKLAND'S work alluded to, little mwm- 
blance is recognizable. The Lancashire fossil has the four incisors, with a 

lower jnlv of proportiolls apparently quite unique, and with a prominency of 
arch in the nasal bone equally so. We may however remark the elevated 

occipital crest, and the fall towards the space between the orbite which 

exysts in the Lancashire fossil, as this appears to be general to the fossil 

species, relieving the head from that straightness of chaffron which is 
noted as one of the peculiarities of the African Hippopotamus. 

Having concluded our remarks regarding the Hippopotamus Sivalensis, 

we now come to another and a smaller species of this genus which appears to 

have been less numerous, but with the remains of which we are sufficiently 

provided, although in the possession of only two fragments ; one the imper- 

fect skull of an old animal with the teeth much worn ; and the other the right 

side of the lower jaw, shewing an unusual contraction or narrowness in the 

symphisis ; this latter fragment contains five molars, the rear one perfect, and 

the Jast false molar sufficiently marked to establish the age of the animal ; 
this was past adult, the first and second advanced cylinders of the rear 

inolar being worn, and the third or rear one in the state of germ, but fully 

out; of the alveolus. The form of this tooth differs from the great Hippo- 

potamus in the absence of the trefoil, the wear of the coronals of each pair 

of collines taking a crescentic forin outwards, not unlike that of ruminants, 

the grinding surface sloping outwards, very similar to the description given 

by CUVIER of the Hippopotamus Minutus. The form of the jaw, however, is 
peculiar, the marked features consisting of a general slenderness ofproportions, 

and an inequality in the depth, which being contracted at the point of the 

descending process, gets gradually deeper, and diminishes again still more 

gradually up to the symphisis: in the great Hippopotamus we have a 

straiglrt, thick, nlnssive jaw. The foramen for the artery distinctly exhi- 
bited in the fossil, enters just behind the last tooth on tlle internal face of 

t l ~ e  ralnus, and sllcws itself agnin on the opposite side just betpreen and 

under the fourtll and fifth molar, in a markedly large hole from wl1icll, to 
N 
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the space betmeen the tusk and tlie most advanced molar, there is a deep 

channel or indentation running upwards in a curved line parallel to tlie 

lower face of the jaw. The  anterior and posterior portions of this beautiful 

fragment are unfortunately wanting, but a small part of the syinphisis, at 

which point the fossil terminates, is distinctly marked, as well as tlle tmns- 

verse section of the canine or tusk which as in the large anirnal is pear- 

shaped. A considerable portion of the anterior extremity is wanting, and 

with the tusk the fracture shews only one alveolus or llollow for an  incisive 

tooth : the existence of two, however, can hardly be doubted, but tlle 

narrowness of the front may make a greater number than four between the 

two canines probleinatica1. The ramus of this specimen is strongly marked 

on its anterior part by an elevated ridge pointing angularly forwards, and 

pushing forward a nearly flat surface to the centre of the rear tooth ; the 

descending process is unfortunately too much broken to allow of our speak- 

ing decidedly, but the angle of departure from the straiglit line of the 

jam is abrupt. The other remains of this smaller species to wliich we 1;ave 

alluded, consist of a skull, the front and rear of wliich is broken off, and one 

line of molars with the palate only perfect. The superimposed cranium 

would appear to be contorted by pressure, as is by no inearis uncommon, 

but this circuinstance would lead us to refrain from an attempt at  cha- 

racterizing its peculiarities. The  molars consist of the three rear 

permanent ones, and the last false molar, this latter one exhibiting 

the crescentic form of wear on its coronal surface described as peculiar 

to the first fragment. The other molars are much worn, and therefore with 

the exception of the encircling ridge of enamel, we have but those flexures 

which would have brought us to a correct conclusion. These molars are 
remarkably broad in proportion to their antero-posterior dimensions, and 

have an oblique grinding surface as before described in the other fragment. 

Wc may remark, that should these two remains belong to a small Hippopo- 

tanlus of the same species, the great difference in the breadth of the grinding 

surface in the upper and lower jaws, as marked as is in the Rhinoceros, 
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would establish a species with (in this respect) ratber unusual peculiarities. 

To this smaller species we propose the name of rlissi~nilis, from the differ- 

ences of form from the rest of the genus. 
From the above additioi~s to the species of the Hippopotamus, and from 

the marked distinctions in the incisive apparatus of the Hippopola~/rus 

Sivale~lsis, we shall perhaps be justified in at  once establishing a new 

subgenus in this genus of mainmalia, fixing the subgeneric characters on 

the incisive teeth. So marked a distinction in the form, number and 

character of the incisors will we imagine admit of such an arrangement, 

with every advantage to science, and in taking this step we place the new 

subgenus in the following position and order :- 

G c n ~ i s - H I P P O P O T A M  US. 

1st S t t b g e ~ i ~ ~ s - H ~ x ~ ~ ~ o ~ o ~ o ~ .  

I .  Species, H. Sivalensis ( N o n ~ s . )  

9. ,, H .  Dissilnilis ( N o s . )  an I l k ,  vel infrA, polins 

referendus ? 

2nd S U ~ ~ ~ ~ ~ ~ ~ - ~ E T R A P R O T O D O N .  

1. Species, H .  Amphibius. 

2 .  ,, H. Antiques. (Cuv.)  fossil. 

3. ,, H .  Minor (Cuv . )  fossil. 

4. ,, H. Rledius (Cuv.)  fossil. 

5. ,, 13. Miniulus (Cuv.) fossil. 

The specific characters of the first species of our new subgenus beillg as 

follows :- 

Char. 11, dentibtls primoribns ~itrittgrte sex, sabceqtialibtis ; laitiariis difor~niBrts: s~rperioribus 
nernpe qaoad sectione~n transuersalsna. re~r$ornlibas : itrferioribrts pyriforwilss  ; cranio e lo~gnto  ; 
oclilo ad ntediztm caprft fwd attingente ; facie ad latera valdi sittlratri. 

Before closing this paper, we may make a few general remarks on the 
remains of this genus, which, with the exception of the Biastodo~ls and 

Elephants, are by far the most numerous. 
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As may be imagined in such an  extensive collection we find the 

renlains of animals of all ages, with teeth in every variety and state of 

detrition ; from the young animal with t l ~ e  complicated and triple 
+indered milk tooth, to the old and worn-down inolar without any 

mark of the trefoil, and with a simple encircling ridge of enamel. I n  

the fossil skull described as approaching adult (from which the measure- 

ments noted as No. I .  have been taken) we have a beautiful exhibition 

of the teeth in that state when the animal has just lost its last milk tooth, 

and tlie new inolar or ' det~t (le ~-etnplacenze~lt' is just shewing itself in germ, 

wliilst the last pernlanent molar, or that most posterior, is in the same state 

of advancement, having just pierced the bone : the oldest tooth in the head or 

the first permanent molar is just worn to that state, when the development of 

tlle trefoil crown is most perfect ; the second permanent molar is just shewing 

this appearance on its two front pillars ; the front false or pointed molars are 

unworn, and exhibit in all their perfection the richly embossed surface, 

which is peculiar to these teeth in the Hippopotami. The  first false m$ar 

or milk tooth seems to have retained its position in many of our fossils long 

after tlie fall of the other milk teeth, and long after the arrival of the animal 

at the adult state. I11 some of our skulls which are the remains of very old 

animals, we observe the alveolus of this tooth very distinct, and having the 

appearance more of having been broken off in thc fossil, than of having been 

lost previous to the death of the animal, in whichcase moreover a filling in of 

tlie pit from the growth of tlie bone would be more or less evident in the 

fossil. Prom the natural wear of the tusks upon each other, the truncatcd 

extremity of the upper one, and in the Hippopotamus Sivalensis that wllicll is 

described as reniform, occurs on the convex or outer side of the tusk ; and this 

must be the case wherever the tusk belongs to the upper jaw. Amongst a very 

cstcnsivc and very largc collection, containing as we before remarked three 

perfect skulls, wit11 a number of fragments of nearly perfect lower jaws, with 
a great number of pieces of Lot11 morc or less mutilated, the reniform tusk 

is an invariable appenrlagc to the upper, and the pyriform to the lower jaw. 
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Our collection however exhibits one solitary instance of the anterior extre- 

mity of a reniform tusk truncated on the inner or concave surface ; this 

unfortunately is a separate fragment, and unattached to any portion of the 

jaw, and bearing in itself no further mark of its having exieted in the Zoirer 
jaw than this truncation of the extremity. I t  is difficult to imagine tiny 

fortuitous circumstance that would have produced such an anomaly, and it 

is at the sanle time difficult to come to a conclusion contrary to the facts 

elicited by  such an extensive collection of remains, in wliic.11 me see no sign 

of the reniform character of the canine in the upper jaw ; should the trunca- 

tion alluded to not be accidental, or caused by some deformity in the position 

in the alveolus, we have yet to discover a variety of the Hippopotaillus with 

the renifor~n tusk in the lowerjaw. The  fact of the existence of this fragment 

however may be as well noted ; as we observe peculiarities of form in other 

fragments of the bones of the head that may ultimately prove to belong 

to different species. We have contented ourselves with drawing our com- 

pagisons from the bones of the head, without any reference to the osseous 

structure generally of the animal, in which our collections however abound, 

especially in vertebrre, and the solid articulating extremities of the bones. A 

more lengthened period of search and examination, will add much to the 
value of an enquiry upon this point, and a comparison wit11 the actual bones 

of the Cape Hippopotamus instead of with CUYIGR'S drawings, will render 

any attempt at  a discriminatiol~ of existing diflerences, easier, alld n-llen 

corn~letecl and worked out, doubly valuable. 

1Vo1.1ho.t~ Dobb, Novcnlbcr 15, 1835. 

N O T E . - - A ~  the t in~c of ortlering this article to press, (26tb January 1836,) the t l r a a i t ~ ~ ~  
" 

of t l ~ c  varieties of Fossil Hippopotamus iu tho Rluseum of nlessrs. FALCOSGIL ant1 C.*UTLEY 
11:1ve trot rcacl~ed tho Society. The otnission is Irowerer iu a grr;lt Inensurc supplietl by tlte 
~ lmaings  of tho specinrens in 1110 Did~rp~o .  Rl~rscom of Lirotcna~~ts B A K E R  autl D u n ~ s o .  
prese~rtetl to the Socicty by the Iirtter Oflicer, wl~ich are published, togukLcr with his descriptive 
Notc, in the follo\ving article. Ssc. 
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IV. 
, .4 

S P E C I M E N S  
OF T H E  

HIPPOPOTAMUS AND OTHER FOSSIL GENERA 
OF THE 

I 

SUB-HIMALAYAS 

BY LIEUTENANT H. R4. DURAND, 
E N G I N E E R S .  

T H E  discovery of the esistence of fossil organic remains in the vicinity of 

the village of R~zyc~~urilu and in the fifai.c~knnckt pass, has led to the exa~nina- 

tioil of thc tract of tertiary hills lying between the river JIL)IV)LU and Pil!jor. 

Froln different parts of the line specimens have been obtaincd, and tlie 

of its richness in such relics fully established. 
Tile greater number of tlie specimens in the Ddrlhput. collcction are 

from tlie hills lying between tllc JIa1-aka7~rl~ pass and Pinjot. ; the calca- 

reous saildstone prevalent in thesc formations has usually afforded thein ; 

an exception however occurs in tlie neighbourliood of Dur7;eh1., whcn tlle 

matrix, instcad of sandstone, is a red indurated marl in which not only the 

remains of mamnlalia and reptilia are found, but those of mollusca also. 

Thc native collector reported them to occur together, and along with tlle 

shclls produced fragments of boncs and verteb1.z of Saurians. Having had no 
opportunity of visiting the place, I can neither corroboratc his statemenl, 

uor particularize the site of the deposit. The shells appear to belong to 
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fresh-water species ; they are not abundant and arc generally in a had 

state of pi-eservation. The red marl is with difficulty disengaged from the 

specimens, any attempt to separnte the shell from the matrix being usually 

at  the expense of the epidermis, and too frequently a t  that of the valves 

tliemselves. 

The varieties are few in number, but the determination of fossil species 

requires so much expericnce and nice discriminatioll that no apology will 
be requisite to excuse silence on this interesting point. A selection which 

is to be placed at  the Society's disposal, will it is hoped afford the means 

of determining the question." The  univalves bear a sinall portion to the 

bivalves, being on the ratio of 1 to 100 ; i t  must however be remarked that 

the quantity hitherto collected being small, the above proportion might be 
lnaterially affected by an inconsiderable increase to the number of spe- 

cimens. 

The same remark is applicable to the result deduced from the number 

of usper and lower jaws, or portion of jaws at  present in the collection ; 

the proportion of the p)-oboscidia to the pncltycler.)nata, properly so called, 

is in the ratio of 3 to I-tliat of tlie pr~oboscirlia to tlie r~unlinnntia, 5 to 1. 

Both proportions may be expected to vary considerably in the course of 

future researches. 

Many of the specimens have undergone fracture since they were 

imbedded in their present matrix ; some are mucli distorted ; ancl a few are 

crushed. The  Hippopotamus' upper jaws have ill consequence of their 

shape, been frequent sufferers : out of eight upper jaws more or less corn- 

plete scarcely can two be called straight ; the remainder are crooked. Illus 
trative of the effect produced on some of tlie relics is tlie sketch fig. 11, 

P1. VII.  This horn evidently must have ui~dergonefracture when imbedded ; 

Sollie of lhcln are Ggoretl in  PI.  XLVIII .  figs. 45, 46, 47, 40 of the Joro~rol  of the 
Asintic Society, vol. IV. 'l'l~ey rcsernble precisely the shells transniitted from the Prolue fossil 
field in Alma, by Lieut.-Colonel U U R N E Y .  SEC. 
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the pessure of the circumnjacent sandstone has kept the splintere in their 

places until they were cemented together, as a t  present. When adverting 

to any of the acconlpanying sketches I shall notice those which have 

suffered. 
I may here remark that the following brief notes and their accompany- 

ing sketches, are forwarded with the view of filling up  any hiatus which may 

be found amongst the Hippopotamus remains, transmitted by Colonel 

COLVIN, to the Asiatic Society ; and of bringing part of the Dhdupur collec- 

tion to notice when his valuable despatch is exanlined and classified. 

Fig. 1. P1. IV,  is the lower jaw of a full grown animal; the small ante- 

rior molars are absent, the posterior molars much worn ; the junction of the 

two halves of the jaw presents a curve of much regularity ; the narrowest 

part of the jaw occurs at  the third molar, or at  the second if the advanced pnes 

be not counted ; the exterior curve of the maxillaries both anteriorly and to 

the rear is bolder, giving a longer versed sine than observable in CUVIER'S 

plates of the existing and fossil species described by him : the base line of 

the incisor teeth, or that at  which they protrude from the jaw is in a line 

with the centre of the canines, so that taking a side view their protrusio~i 

from the jaw is not seen. 

Fig. 2, P1. IV, is from a specimen in the possession of Conductor DAWE 
which doubtless belonged to a younger and smaller animal than the former. 

One of the 1st  molars is present ; the Gt11 and 7th ore little worn. The 

incisors are nearly equal in diameter ; the right central one presents a worn 

angular surface, produced it may be supposed by an upper incisor. 

The  above specimens appear to be of one specics. 
Figs. 3 and 5, PI. lV ,  are mere fragments, interesting l~oweverfr~nl  the 

shape and striae of the canines and the proportion of thc diameters of tlle 

incisors amongst themselves. The ccntre ones are the largest ; those next to 
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them the smallest, and the exterior ones hold rt mean between the 
two. No whole jaw of this description ie in the collection, and the frag- 

ments are such as not to warrant any deductions from the distinctions 
here noticed. Fig. 4, PI. IV, presents n marked difference in t l ~ e  shape 

of the incisors, which are more elliptical than in the preceding varieties. 

The exterior incisors have a section not observable in any other speci- 

men ; and are, relatively to the four centre incisors, set lower than the 

analogous incisors of other varieties-may not this be considered a distinct 

species ? 

Fig. 3, P1. V, is a fragment from the lower jaw of a small Hippopo- 

tamus, it contains the two posterior molars, the advanced one differs in shape 

and proportionate dimensions from the analogous molars of the larger 

species ; the fore part of the tooth is much narrower than the after part ; 
the length of the tooth measured along the jaw is equal to that of the same 

tooth in the larger species, the jaw is more curved and fines off more 

rap~dly towards the front than in the larger animals : it is so narrow in front 

of the advanced tooth as to suggest the possibility of their having been 

fewer molars than seven. 

Fig. I ,  a, b, P1. VI,  is from t11e head of an old animal, the teeth being 

very much worn: the specimen is so much cracked, that the sandstone 

could not be cleared from the temporal fossa. On comparison with the 

species described by CUVIER many differences may be observed. I shall 
however confine myself to noticing a few distinctions which exist 

among the specimens before me, without alluding to those \vhich will 

immediately strike the eye on comparing CUVIER'S plates and the accom- 

panying sketches. 

Fig. 1, P1. V, is taken from a specimen, the head of an adult animal ; 
it varies from the former in the shape and prominence of the orbits, in the 

P 
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greater concavity of the head between the orbits, and the more rapid rise 

of the ridge : this specimen is also much cracked and consequently could 

not be altogether cleared of matrix. 

Another syecimen in our collection (omitted for want of room in the 

engraving) has, in general form and degree of preservation, a resemblance 

to Fig. 1, of P1. VI. I t  is from the head of an aged animal : the roots of 

the canines are visible and present a heart-shaped section. There is 

however much difference between the two ; the most striking dissimilarities 

are the insertion and start of the canines, which attest shorter nasal bones 

to have belonged to this species ; the shape and prominence of t l ~ e  

orbits; and the greater concavity of interorbital space. The specimen 

under consideration, has a nearer resemblance to Fig. 1, of P1. V, but 

belonged to a somewhat smaller animal. 

Fig. 2, PI. VI, is given as shewing distinctly the sutures, which dis- 

agree in several points with those of species hitherto described, both as 

existing or in a fossil state. t 

Fig. I, PI. VI, niay be considered as one species ; Fig. 1, P1. V, and 

Fig. 2, P1. VI, as having belonged to another species possessing the cardi- 

form canines of which so many fragments are disinterred. 

Fig. 12, a, b, c, P1. VII,  belonged to a small Hippopotamus, and 

presents two peculiarities-lst, the great breadth of its ridge as shew11 i n  

Fig. 12, a. 2ndly.-The depth of its occipital condyles, which is greater 

in proportion to the height of the occiput, than those of the large 

Hippopotamus. 
Fig. 12, PI. VII,  though possessing the peculiarities above noticed, 

affords too narrow grounds for the establisllment of a separate species. 

The lower jaws agree in one respect, namely that of all having six 

incisors, in this differing from the existing and fossil species hitherto 

described. 
The upper jaws have the proportion between the external breadth of 

their occipital condyles and the breadth at their orbits similar to that 
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stated to exist in the living species by Dr. ADAMS, twice the occipital con- 

dyles' breadth equalling the breadth at the orbits. 

Figures 2a, 26, 2d, P1. V, and Fig. 6, P1. IV, are taken from a speci- 
men which is the only one of the kind hitherto met with. I t  is-a fragment 

from the jaw of some pachydermatous animal* ; but differs materially from 

all with which it has been compared: further discoveries will it is hoped 

throw light on this interesting fragment. 

Fig. 9, a, b, c, P1. VII, is a fragment from the jaw of an animal sup- 

posed to belong to the genus Sus. (Sus S i v n b ~ s i s ,  FAL. and CAUT.) 
Fig. 6, P1. VII, molar of a small Hippopotamus. 

Fig. 7 and 10 a, 6, molars supposed to belong to species of the Siva- 

therium.t 

Fig. 8, a perfect tooth, the lower part of which has a white enamel ; 
the upper part is a dark brown cone, longitudinally striated-I have deli- 

neated it in consequence of its dissimilarity to the drawings or specimens 

of ,Saurian teeth which have come under my observation.$ 

* The drawing of this fragment so much resembled CUVIER'S plates of the Hippopotamus, 
that I wondered at the author's misgivings on the srtbject, and wrote to interrogate Dr. 
FALCONER previous to putting the present page to press. Dr. F. however assures me that the 
fragment undoubtedly does not belong to that  animal; but, as Lieuts. BAKER and D U R A N D  
had riglltly conjectured, to a new pacllydermatous animal, to which Captain CAUTLEY and 
I~imself have fronr other specinlens given the naiile of Chmrothcriuan: " the engraving is 

imperfect, and so much like the Hippopotamus, that  i t  might be easily mistaken. T h e  dif- 
ference in the original tooth however is well marked. There is no real trefoil on i t  ; the appear- 
ance is spurious: the plane of wearing is oblique ; the spur is strongly bifid ; and the collines 
or matuillary processes are wide apart"  J. P. 

t Dr. FALCONER remarks on the engravings: Pigs. 10, a,  b. " they exhibit the form well, 
but tliey do not give the characters of the surface of the teeth, which is striated raticularly with 
rogous eminences." A tooth of the saine kind, obligingly sent down by dPk for luy iuspection, 
exhibits these peculiarities very distinctly; I hope sllortly to llavo an o p p o r t ~ ~ n i t y  of 
engraving it.-J. P. 

f C ~ o c .  Biporcatus of the preceding paper by Captain CAUTLEY. 



I N D I C A T I O N  

NEW G E N U S  O F  T H E  C A l t N I V O R A ,  
WITH DESCRIPTION OF THE SPECIES ON WHICH IT IS FOUNDED. 

BY B. H.  HODGSON, Esa. 
R r s i ~ l e ~ ~ t  in N:phl. 

FAMILY C A R N I V O R A .  TRIBE P L A N T I G R A D E S .  

G E N U S  U R S I T A X U S .  M I H I .  

Clreeh Teeth f,): of  ursiscj?atness ulnrost, but initstelirte disposilion ;* the twhrrcrclar i f t l ~ e i c ; ~ ~ c r  
jaw,  smooth-crowned, narrow, pa~allelogranrmic and smaller than the Cu?.nicorous : none in 
the lower jaw : two false molars above and three brlow on eitlrrr side : general co?for~~ratiori 
of the anirnal sirnilar to  that  o f  tlre Badger, brrt wanting ezternal ears : alial glundr as i n  
;IIydarrs. 

REMARK.-TILE natural af ini t ies  o f  this Genus are wi th  Ursrs ,  Taxits,  and Mydaur ; but 
cltic$y wi th  Taxus.  

T H E  single animal from which the above characters are drawn was procured 

by me in 1820, since which period I have in vain endeavoured to obtain 

another: and, as I see no immediate prospect of better success in my 
search, I shall not longer defer giving such account of it as my materials 

* That  is, a disposition partially transverse, exhibited in the inner heel of the cnrnlvorous 
tooth, and the whole body of the tuberculous one of tile upper jaw. This  a r raogenle~~t  of the 
teeth appears Lo be appendant to the true cutting type, and is not therefore developetl in Ursns. 
or in othor true plantigrades. Amongst the digiligradcs it is common, and palticularly so in 
the muutelitlre.. 
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enable me to supply.* Tlie specimen I obtained was a inature male. It 

was recently killed, but had l ~ n d  tlie intestines removed Ijcforc it wae 
brought to ine from the vale of J I ~ ~ c k t u n r ~ ~ ~ i i r ,  at the soutl~ern base of the 

last lnountainous range towards India, whence I infer that its habita,t is 

the hilly portion of the soutl~ern region of NZpdT. 

This is a low-legged unwieldy massive animal, with the general con- 

formation and size of the Badger, from wl~ich, however, it differs most 

materially in its system of dentition, and more obviously in the want of 

external ears, the harsl~ness and scantiness of its single coat of hair, and 

t l ~ c  disposition and number of its palmary tubercles. 

Tlle Earless Ursitax or Bear-Badger is thirty-two inches from the 

snout to the root of tlie tail, which is five inches long, or six and a half if 

measured with the terminal hair. The girth of its body, behind the shoulder, 

is twenty-nine inches, and the inassiveness thence inferrible is maintained 

uniformly throughout its proportions. I t  is purely plantigrade and fosso- 

rial, dwelling in burrows on the southern slopes of the hills, and very seldom 

appearing abroad by day. The face, though not elongated, is conic and 

suddenly sharpened towards a neat, round, immobile, clearly defined and 

ungrooved muzzle In which the nostrils are opened to the front, but have a 

narrow prolongation to the sides. The lips are closely applied to the jaws 

and entirely void of n~ustachios : nor are there any bristles on the clieeks, 

above the eyes or on the chin : tlie cheeks are full and fleshy : the head 

broad, and as much depressed almost as the Otter's: the eyes small, 

This animal is mentioned by the local namo of BlrPrsiaA, in the catalogue of Nipalese 

blarnmals, (1832) ; and its peculiar dentition is therein su~umarily described. 

Q 
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round, level witli the cheeks, possessed of a tliird lid wl~ ic l~  lnay be drawn 

two-thirds over t l ~ e  cornea, ancl of a rounrl l~iipil ; tlieir position nearly 
ecpidistant fro111 the snout and ear. The nude ears arc sllaped ancl clis- 

posed pretty much as in tlle human suhject : but the lielix is wholly want- 
ing, beiilg replaced by a marginal obtuse swelling of the skin merely. The 

parallel of the anti-helix is rather more sharply defined ; but the 

trallsverse is wholly absent : the tragus distinct, but the anti-tragus and lobe 
evanesceat. The conch is elongated vertically like the rest of the organ, 

with but a small cavity and no superior definite limitation : the opening 

into the interior simple, apert, and round : the neck of the aniinal short 

and very thick : the body still thicker ; being as deep almost as the length 

of the limbs, which are short and powerful, particularly the anterior ones. 

The digits are 5 in all four extremities, blended with tlie metacarpal and 

metatarsal joints so as to constitute solid pads for the feet, the anteal l~alf  

only of the last phalanges being free, and connected superiorly by a small 

strong membrane which is firmly attached to the nails. The inferior su~face 

of the hands and feet, to the back of the wrist and to the os calcis is 

perfectly nude, the palms and soles being full, soft, and fleshy. At the 

forward end of each anterior digit is a very large ball, suitable to keep the 

huge nails from embarrassing the animal's walk ; but the bases of all the 

5 digits rest on one, undivided, round, pad, behind which is another, as 

large almost, and of similar shape, for the metacarpi. The balls of the 
hinder extremities resemble those of the fore, save that the metatarsal pad 

lies less centrally behind the termino-digital one, and is somelvhat less 

developed. The gradation of the anterior digits is thus : the central largest, 
then the index, next the annular, then the exterllal finger, retracted as in 
our hand, and with its nail similarly diminished ; last tlle internal one, 

subremote as with US, but much the feeblest of all. The hind feet are 
considerably smaller than the fore : they have the external digits less 

retracted ; the talons of tlle whole much less developed ; more nearly equal 
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iu size; and gradated upon a different princil~le-tlle outermost being 

tile stoutest, alld the rest, gradually but trivially diminished in strength 
towards tlle inmost. The  nails of the anterior extremities arc typically 

fossorial, sub-arched, shallow, stout, obtuse, obliquely compressed ~ v i t h  

broad convex backs, and a sl~arpened edge below. 

Tile feet and hands of Ursitaxus are precisely similar to the same 

organs in the Bears, except that the digit answering to the t l~ulnb is rather 

remote in our animal-not SO in Ursus-and that the interval between 

the terminal balls of the digits and their confusion with the palmary mass 

is nude in Ursitaxus-clad with soft hair in the Bears. 

The anal glands of the Ursitax differ considerably from those of the 

Badgcr, agreeing point by point with the same organ in Mydaus (Horsfield), 

save only that the excretory ducts are rather longer in our animal and have 

their termination in the rectum rather nearer to its orifice and to one 

another. The  tongue of the Ursitax resembles that of the Badger, being 
1 

wholly covered with small papillae, neither horny nor aculeated backwards. 

The  covering of our animal consists of harsh hair only, and that very 

scantily furnished. It is about two inches in utmost length, straight and 

adpressed, sufficient in quantity to hide the skin upon the superior aspect 

only of the head, neck and body ; the face, neck and body below, with the 

limbs internally, being partially nude. The  colours are dirty yellow and 
black, clearly defined by a line passing from the brows along the flanks to 

the edges of the tail, and leaving all above it of the former-below it, of the 

latter, hue. The dirty tinge of the yellow upon the superior parts is caused 

by an admixture of yellow and black hairs, of which the former are more 

abundant and longer too than the latter, but both of similar harsh character. 
The tail, 5 inches long and scarcely reaching to the middle of the buttocks, 

is cylindrico-tapered and covered with hair like the back, the point being 

fine and a little recurved. 
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The following are the detailed dimensions of our aninlal- 

Feet. Jttcl~. 

....................... Tip of snout to base of tail, 2 8 

Tailonly, ........................................ o 5 

.................................... Tail and hair, 0 G+ 

Carpus (inclusively) to longest finger, .............. 0 4Q 

............................... Heel to longest toe, 0 4+ 

Length of the head, ............................... o 62 

Nose to fore-corner of eye, ........................ 0 2 
* 

.......................... Thence to opening of ear, 0 34 

Girth of body, behind shoulder, .................... 2 5 

............................ Longest fore-nail, ... : 0 13 

Ditto hind ditto,. ................................. 0 02 

U 

The skull is 52 inches long, 33 wide and 22 high. The width is taken, 

not between the zygomatic arches but between the alae of the transverse 

crista. There the lateral dimensions are largest owing to the great deve- 

lopment of the transverse or lambdoidal ridge of the skull before it sweeps 

upwards to join the zygomatic arches. The skull bears, upon the whole, 

so great a similitude to that of the Otter, that it may be very well illustrated 

by pointing out the differences merely between the two. These consist in 

the slight arcuation of the.outline along the parietal portion of the skull in 

Ursitaxus ; the greater development of the frontal, nasal, and malar, bones ; 

the dilninished length of the zygomatic arches ; the rather more incomplete 

and less advanced orbits ; the very small size of the infra orbitar foramina 

-which are besides two on either side-and, lastly, the larger development 

(j more) of the tympana1 bones. I11 respect to the teeth of the two animals 

there is no very noticeable difference i11 the incisors and canines which 
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indeed are apt to assimilate in most of the carnivora.* The canines, how- 
ever, are thicker, shorter and blunter in our animal than in the Otter. The 

molars, too, of both are formed upon the same ultimately sectorial model 

and have a similar arrangement in the skulls : but they are fewer in num- 

ber in Ursitaxus ; and the trenchant processes of the crowns are almost 

obliterated. And, as if to defy all exclusiveness of system on our part, the 

Otter, with its sharp processes, has a very large flattish heel to the upper 

carnivorous tooth, and an extremely broad transverse tubercular behind it. 
On the other hand, the heel of the same tooth in Ursitaxus, though flatter, 

is smaller; and the tuberculous tooth behind it exhibits a much less, but 

a smoother, surface. I regret that I have no Badger's skull wherewith to 

compare that of the Ursitax. Independently, as far as may be, of all 

comparisons the skull and teeth of our animal have the following characters. 

T h e  Skull. I t  is very thick and solid with numerous mgosities all over 

its surface ; is rather depressed than compressed, and very slightly but 

unifqrmly arched along the vertical line : parietes amply developed, afford- 

ing alarge cerebral cavity and shallow temporal fossze : the cristae of medial 

height, but running unbrokenly from the bifurcation of the brows to the 

zygomatic arches ; their chief development being at the point where they 

sweep round to join those arches : frontal bones of considerable length 

and width : nasal, short but wide : both slightly convexed across ; and, 

lengthwise, the former convex, the latter, sub-concave: malar bones 

uncompressed, with two small infra-orbitar foramina on either side: 

zygomatic arches, short, stout, considerably bulged outwards : orbits medial, 

very incomplete, there being no process from the zygoma, and but a small 

one from the os frontis : frontal sinuses medial or largish : occipital bones 

dipt vertically from the junction of the lambdoidal and sagittal sutures, 

In tlie form of the incisor teeth Ursitaxus clilTers entirely from Mydaus with which 
animal it bas several points of aninity. Other direrences occur in tl1n structure of the ears and 
of the extremities-not to mention the cardinal distinction between the n~olnr teerh of the two. 
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so that the colldyles of the foramen magnum are neither posteal nor anteal 
to that junction. There is a short but strong vertical crista on the occiput, 

and a transverse one of much greater extent, parallel and closely approxi- 

mated to tlie lanlbdoidal ridge. The bony separation of the cerebrum and 

cerebellu~n is very strong and much developed, leaving a long, elliptic, 

vertical foramen in the midst, nearly twice the size of the great fora~nen : 

the tympana1 bones amply developed, semi-ovoid, and reaching forwards 

to the articulation of the jaws which is so complete, in the cylindrical 

hinge manner, that the lower jaw can be barely removed from the skull 

The rami of the lower jaw are nearly straight, very powerful, short, 

uncompressed or remote, and furnished with large subvertical coronoid 

processes, and small styloid ones : the condyles nearly on a liue with the 

upper cheek teeth. 

The  Teeth.-The incisors are all disposed rectilinearly to the front, 

erect, strong, cylindrical in their bodies, and broad-crowned ; the crowns 

of tlie lower ones being horizontal-of the upper, obliquely sloped inwprds. 

The external incisors are the stoutest, and the rest gradually decrease in 

thickness to the central pairs. These teeth are all in contact ulitll each 

other; and, in lower range, with the canines also: but the front teeth of 

the upper jaw have a necessary interval from the canines for their passage. 

The  canines are short, stout, obtuse, conic, and of equal size above and 

below. They are mutually scarped by friction against eacli other, but exhi- 

bit no heel. The  lipper canines are straight ; the lower, sul~curved. All 

the molars are in contact with each other, but not quite with the canines. 

They are sixteen in all-four on each side of either jaw, of ~ ~ r l ~ i c l l  the tvro 

first of the upper, and three first of the lower range are false molars ; the 

3d above, and the 4th below, the carnivorous tooth ; and the 4th above, 

thc tuberculous one. Below thcre is no such tooth. All a1.e disposed 
lengthwise, save the tuberculars of the upper jaw which have n transverse 

arrangement, causing a triangular vacancy between them and t l ~ e  internal 
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heels of the carnivorous teeth of the same jaw. The nlolars gradually 

increase ill size as they recede from the canines in the lower jaw ; but, in 

the upper, the carnivorous tooth is considerably larger than tlle tubercular; 

which latter is of the form of an oblong, narrow, parallelogram, with a per- 
fectly smooth concave crown. All the molars are fanged and essentially 

constructed as in the digitigrade or normal carnivora ; but, owing to the 

nearly obsolete development of the cutting processes of their crowns, they 

bear a character of greater resemblance to the molars of the typical plan- 
tigrades. 

The scissor action or true cutting process must in respect to these 

teeth be limited to the carnivorous ones, and even there be more than 

matched by the crushing action of one crown on another. The whole of the 

molars are longer considerably than broad : but they are almost as evidently 

broader than high. Heretofore it has been remarked that in proportion to 

the diminished number of the molars is the high development of their 

sectprial attributes : but in Ursitaxus we have molars less only in number 

than those of the cats proper, which yet are distinguished for the remark- 

able flatness of their crowns.* 
Deeply imbedded ill the cellular membrane at the outlet of the pelvis 

and centrally on either side the large anus, the Ursitaxus has an oblong 

spheroidal, hollow gland, which communicates, by a distinct tubular canal, 

with a round pore opening on the caudal margin of the anus. Each gland 
is I &  inch long and $ wide, being large enough to contain a walnut ; and 

each has its own canal and its own pore. These pores or anal orifices of 

the glands are about 2 of an inch apart. The ducts uniting them with the 
glands take a superior direction to open at the upper margin of the anus, 

* I mnko dne nllon,xnce for detritioa by use owing to the ago of my specill~en : but there 
rtill renlni~ls a relnn~.k:~blo flatness of crown in the molars, greatly osceeding that of the selni- 

frugiroroc~s L'arnrlosori Ibr er:~mplo. Sacli teelll, being o ~ i l y  sixteeu in total ~iuniber, of wl~ ich  
bul two are ~ubrrculous, constilato surely a siogular and unique type nuongst the C'arnivorn. 
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under the tail ; and they exhibit at either end a muscular ring. The walls 

of the glands are about inch thick, and purely glandular ; and their lining 

membrane lies closely in contact with the walls and is secretory throughout. 

But no pores can be traced on this lining for exuding the secretion which 

yet is contained in the cavity of the glands whence it passes by the tubes 

and anal pores into the rectum. The secretion found in the dead subject 

was dark, thick, and very fetid. 

Nepal, Februar3 , 1836. 



N O T E  

ON THE 

E U R I N O R Y N C H U S  G R I S E U S :  

BY J. T. P E A R S O N ,  ESQUIRE, 
Assistant Surgeon, C u l r l o l .  M a s ,  As.  Soc. 

CZciss.-AVES. Auctorum. 0rd.-GRALLATORES. 111. 

, 
G ~ ~ . - E U R I N O R Y N C H U ~ .  Wilson. 

Gen. Ch.-Bill, elongated, depressed, dilated at the tip, covered with 

feathers around the base. Upper lnandible serrated along the middle of 

the roof of tlie mouth. 

Nostrils entirely hidden by the feathers at the base of tlle bill. 

Legs four-toed, three toes forward, and one backward ; cleft ; the 

hinder toe elevated, so that its tip alone rests on the ground ; toes margin- 

ed along the sides, and furnished with short curved nails, of which that 
upon the middle toe has a sharp margin on its inner side. 

Tai l  short, of twelve feathers, rounded. 

Wi~lgs long, extending beyond the tail : first quill longest. 
S 
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~ ~ . - E U R .  G n ~ s ~ u s .  Wilson. (Plate 19.) 

Eurinorynchus, grey above, wliite bencath, black bill. 

PZntaZen Pyg,lawu, Linn. System. Nat. Edit. 1.2, vol. 1. p. 231, Gmel. 

Syst. Nat. Edit.  13, vol. 1. p. 615, Latham Gen. Hist. vol. 9. p. 7, S l~aw 

Gen. Zool., rol. 11. p. 6-15, E i ~ r i l l o r y ~ ~ c ~ ~ t ~ s  Grisetls, Wils. Thun. Araci. Suec. 

1816, pl. 6 ,  (as quoteci in Griffith's Regne. Animal, Edit .  1829,) vol. I .  p. 5.20, 

Griffith's Cuvier, vol. 8. p. 383, Teinmiack's Manual, vol. 2. p. 594. 

8'. Ch.-Size that of a sandpiper. Length, from tip of tlle bill to the 

of the tail, 6 inches ; length of the bill inch. Breadth, from tip to 

tip of the wings, 11 inches. Bill, both above and below entirely black, 

dilated at  the tip to the breadth of inch ; it consists at  the base for two- 

thirds of its length of a central keel or ridge, flattened at  the top, which is 

continued to the tip, and narrow margins, altogether about inch in 

breadth : At the anterior third, the margins become dilated on each side, 

]laving a sharp angular projection in front, and the sides sloping oft'poste- 

riorly so as to form a rhomboidal tip, thc dilated part of the 11pper nlancfible 

being somewhat convex above, ancl concave below. Within the mouth, the 

upper mandible is margined all round the tip, and down the sides ; wllilst 

along the middle thcrc is a sulcus, corrcsponding to the keel above, funlisll- 

ed with small coaical, sliarp projections, to enable the bird to secure its 

prey. Ullder mandible in form like the upper, but with a somewhat smaller 

dilated end, fitting in when the bill is closed within the margin of its anta- 

gonist ; having a membranous fossa between tlle rami for two-thirds of its 

length, as  far as their junction ; and from thence to the tip a central angu- 

lar keel, or ridge, with the sides dilated like those of the upper mandible. 

Within the mouth the lower mandible is furnished all rou~td with a 

slightly elevated margin ; and has a broad deep central fossa, for the 

reception of the tongue. In  the dried specimen the tongue is black wit11 a 

white tip, and it extends forward from the base of the bill incll ; alld 

appears to have been rather broad and fleshy, and as long as the bill. 
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T l ~ c  Pigmy Spoonbil is ash grey above, and wliite below, the ground 
colour being of a blueish ash. Crown of the head, back of thc neclc, mid- 

dle of tlle back, upper tail coverts, middle of the tail, scapulars, greater and 

lesser wing coverts, and primary and sccondary quills more or less of an  
ash colour, shaded \vitli brown, and tipped with wliite. Feathers of the 

head, back of the neck, upper part of the back and wing coverts dark in 
the centre, and margined round the tips with white. Tail coverts darker, 

with white shafts for three-fourths of their length, and black at tlic tip, 

where the webs, also, are black. Tail l& inches long ; shafts of all the 

feathers white, two central ones dark on the inner webs, lighter on the 
outer, and tipped with white ; the other feathers gradually becoming lighter 
to the outerlrlost one, which is allnost white. Rcmiges with white shafts ; 

webs dark brown, almost black on the outer one and tip ; lighter on the 

inner ; and white at the base for one-third of the outside, and two-thirds of 

the inside webs : First quill longest. Secondaries wliite at  the base for 

two'-thirds of tllc inncr lnargin of the inner web, the rest dark brown, with 

a narrow border of white. Tcrtial-ies still lighter, some of tlie inner feathers 

being altogether white on the inncr web and tip. Lesser uncler coverts 

wliite, mottled with ash. Forehead, cheeks, throat, front of tlie neck and 

breast, inner coverts, sides, belly, and under-tail coverts snow-white. Legs 

and feet black. 

Tlie Pigmy Spoonbill is noted in Grifitli's Crlvier as " one of tlle 

most rare birds existing, for, but a single individual is known." I t  is said 
to be a native of Surinam anrl Guiana. The  present specimen is staterl by 
Rlr. Rr~wcoalur;, who presented it to the Society, to have beell sllot 011 
Xdmonstone's Island, \vllicll is situated a little to the nortlil\rard of the centre 

of Snugur Sand." Captain LLOYD, of t l ~ e  Indian Navy, informs llle tlrnt 
lie also once met with a specinlen in Arracan. 
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VII. 

D E S C R I P T I O N  

THREE NEW SPECIES O F  PARADOXURUS, 
INHABITING THE SOUTRI<RN, CENTRAL,  A N D  NORTHERN 

REGIONS OF RTEPAL RESPECTIVELY, 

\PIT13 NOTIVES OF THE 

HABITS AND STRUCTURE OF THE GENUS. 

BY 13. H. H O D G S O N ,  ESQ. 
H .  C. Reside111 i l l  Nl'p61. 

Genus P A R A D O X U R U S .  Curier. 

Species 1'. HIRSUTUS. R l i l ~ i .  

THIS species is peculiar to the open parts of the Nipalese Tarai and is also 

found very generally in the British districts on this (the left) side of the 

Ganges. I t  is possibly identical with BLAINVILLE'S Vice~.ra Bondcw, des- 
cribed from a drawing a t  the India House ; and, should it prove so, the tri- 

vial name BonckLr can be retained ; if otherwise, the epithet Hirsutus, affixed 

by me in consequence of the extreme length of the animal's hair, may serve 

to designate the species. 

In North BiLur aswell as in the Nipulcse Tiirai, this animal is known 

by the names of Jfucliabbu and of Jfalwa. I t  is no more shy of inhabited 
and cultivated tracts than the comlilon Jfciugoose or Herpestes Grisezrs; 

and its favourite resorts are the old and abandoned mango groves. I n  
lloles of the decayed trunks of the trees it seeks a place of refuge, making 

such its ordinary dormitory as well as invariable breeding place, and even 
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p r ~ ~ ~ r i ~ ~ g  its food almost as much amongst the branches as  in the grass 

\\~llicll ia suff'ered to grow up in these groves after their cultivation hasbeen 

laid aside. However rapacious its ordinary habits-and tliose of few of tlle 

are more so-it feeds freely upon tlre ripe mango in season, as  

as upon other ripe fruits : but its inore usual food consists of live birds 

and of tllc lesser ~nammals-the former of which it seizes up011 the trees as  
well as on tlle grouncl with a more than feline dexterity. I t  readily kills 

and devours snakes as well as hares and their young, with inice and rats ; 
but will not touch frogs or blattre. One that I liad alive escaped from 

confinement ; and, as soon as the gray of twilight set in, i t  made its way 

into the poultry yard, climbing a high wall and killing one goose, two ducks, 

and seven fowls, in less than an hour ! 

The Hirsute Paradoxurus is 45 inches in length from the tip of the 

snout to tlie end of the tail and about 6-lbs. in weight. The  length of the 

tail, i~lclusive of the hair projecting beyond its tip, is equal to that of the 

animal-exclusive, about an inch less. The female is somewhat s~naller 

than the male and rather paler coloured : but the difference is trivial, neitl~er 

sex nor nonage causing any noticeable diversity in this species. The  colour 
of the animal is a full clear yellow, largely tipped with black, and entirely 

void of marks or lines upon the body. The entire bridge of tlle nose, with 
the upper lip, the whislters, and broad bancl thence proceeding over tile 

cheeks, the ears, the chin, and lower jaw, the fore legs wholly, and the hind 

from the heel downwards, together with the terminal third of the tail, are 
black or black-brown. The region of the genitals, and a zone encircling 

the eyes posteriorly, are pure, pale, yellow. The  soles of the feet and tile 
snout arc brownish fleshy gray : tlie nude part of the lips, the l~alate, 
tongue, and bare portions of the ears and of the genital region, pure fleshy 

white. 

The fur is of two kinds, viz. hair and wool. The former is straight, 
elastic, not rigid, of great length and freeset, not even o r d i ~ l a r i l ~  applied 

T 
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to tile body and considerably erigible under excitement. I t  is two inches 

alld a quarter long, and, for tlle inost part, equally so over the wl~ole body 

and tail, the face only and limbs being dressed in short nclpressed fur. 

The colour of tlie hair is, generally, for two-thirds from the root, yellow, 

and for the terminal third, black ; but here and there a Iiair wholly black 

i~lterveiles ; and, sometimes, the hair has a third dusky ring towards the 

base. The  \,-ool is soft, wavily curved in its length, somewhat more than 

half a s  long as the hair, and allnost entirely of a yellow hue, though close 

to the skin, it has a dusky colour. This species in its general form exhibits 

a good deal of the vermiform type ; both the face and body being longer 

and more attenuated than in either of the subsequent animals. The  head 

is depressed and rather broad ; the face or nose considerably elongatecl and 

sharpened : the muzzle largisli and vaguely defined : the nares anterior 

and lateral, opened chiefly to the front, but freely to the sides also, whither 

they proceed with a strong curve ; being divided both anteally and supe- 

riorly by a deep groove : eyes large, prominent, and possessed of a varidble 

pupil which is, however, for the most part, vertical and linear : Ears arell 
developed, freely exserted from the head and thence liaving considerable 

mobility, ovoid, nearly nude, the interior complex, and the fissure at  tile 

posterior part of the helix divided and furnished with two salient processes : 

the body (as already noticed) subvermiform : tlie neck thick and short : 

' the linlbs short and stout, and equally so in both extremities : tlie feet 

large, broad, spreading freely, and furnished with full soft fleslly soles : 

4 basi-digital, and 2 elongate metatarsal and metacarpal balls : the action 

and structure plantigrade; but not typically so, the fur extending in the hind 

feet s ths  of an inch below the os calcis, and the animal using at  speed the 

digitigrade motion with the hind extremities, proceeding by bounds with all 

four feet a t  once : the talons gtlis vaginate, and as sharp and curved altnost 

as in the Felina: : the tongue aculeated backwards : the tail equal to tlie 

body and head, cylindrico-tapered, thick at  the base, not preliensilc, 
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untwisted, and cal.ried sub-llorizontally with the terminal part a little raised 

so as to keep it off the ground. 
TIlc females have 4 ventral teats, and produce, I understand, but one 

brood per annum. The habits of the species render them more active by  

night than by day-a circ~imstance clearly provided for by  the largeness of 
their eye n.itli its extremely coilvex cornea. They sleep rolled up  in a ball: 

when angered, spit like cats; and, like cats and dogs, clrink by lapping 

with tlie tongue. They are extremely ferocious and uilruly when taken 

mature; but are apparently very capable of being tamed, if caught when 

young, though the natives of tlie plains or hills never attempt to sub-ject to 

discipline their various and high natural endowments. Their cerebral 

development is much greater than that of the BIangooses ; and tliey have n 

finer sense of smell, but less acute hearing and diurnal vision. When fight- 

ing they grapple with each other like. wrestlers, scratching and biting at  

the same time, but never quitting their hold on the body of tlie adversary. 

They are matcllless climbers ; and derive the extraordinary energy of their 

double grasp with both hands and feet, whether in scansion or in contests 

with each other and with tlieir prey, from the high articulation and free 

lateral motion of their limbs, the great strength and firm insertion in the 

large humeri of their pectoral muscles, and from the sliarpness and curva- 

ture of their very mobile sheathed nails,-all points in which they differ 

remarkably from the Mangooses, and approximate, through the Diluri, to 

the Bears and Cats. Their rapid action is by cligftnl bounds of the feet,- 

palmary, of tlie hands : tlieir walk slow, ~vl~ol ly  plantigrade, and deliberate, 

with tlle head and tail lowered and the back arched. Their intestines are 
usually fi.0111 4 to 6 times tlle length of their bodies, &ths of the canal con- 

sisting of small gut, and thc rest, of the large. They have a short caecunl 
of about an incli in length, and co~nrno~lly of t l ~ e  same equable diameter 

wit11 the large intestine which, as well as tlie small, is tllin, coated, alld free 

from valves, sacks, or any otlier apparatus calculaterl to retard the ptxssage 
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of the food. The stoinach is a slnooth ~nen~branous bagpipe, exhibiting on 

its outer surface the faintest indication increly of niuscular fibre. 

The above reinnrks relative to the organization ancl habits of the Hir- 
sute Paradosurus arc, in tlle main, equally applicable to t l ~ e  two following 

species ~vhich I shall therefore characterise principally by such differences 

as  they exhibit. 

PARADOXURUS NIPALENSIS, Mihi. The nlore peculiar habitat of this 

species is the central region of Nepal, where it is very common : but it is also 

found in t l ~ e  northern, and occasionally on the confines of the southern, 

region. I t  never quits the untamed forest, and very seldom the moun- 

tainous country. The  intestines of this species are somewhat longer than 

in the last, orsix times tlle length of the body and head ; and the crowns of 

its molar teeth are ratller flatter-indications of a less carnivorous habit 

than are supported by the relative manners of the living animals as seen by 

me in confinement, as well as by the contents of the stonlachs of such as 

were killed in the state of freedom. I kept an individual of this species for 

four years ; and, thougli I took no pains to tame it, it exhibited inany more 

signs of docility than I ever witnessed in P. Hirsutzcs. The stornach too of 

one wllicl~ I shot in tlie forests of the central region contained only seeds, 

leaves, grass, and unhusked rice. The  caged aniinal was fed on boiled-rice 

and fruits, which it preferred to animal food not of its own killing. Wllen 
set a t  liberty it would lie waitii~g in t l ~ e  grass for sparrows and mynas, spring- 

ing upon them from tlle cover like a ca t ;  and when the sparrows, as fre- 

quently happened, ventured into its cage to steal the boiled rice, it would 

feign sleep, retire into a corner, ancl dart on them with unerring aim. 

Birds, thus taken by itself, it preferred to all other hod.  

This animal was very cleanly, nor did its body usually einit any offensive 

odour, though when it was irritated, it exhaled a most fetid stench caused 

by the discharge of a thin yellow fluid froin four pores, two of which are 

placed on eitller side tlie ailus just within thc sphincter. The  organs 
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secreting this liquor are scattered granular specks, from which no ducts are 
tl-aceable to the pores which emit it. 

No similar pores exist in either the preceding species, or in that which 

will be subsequently described ; and yet both of them were ordinarily fet id 
whilst the present one was not so.* Doubtless the secretion exists in all, 

though the pores wliicl~ carry it off are no more visible to the eye in these 

species than are the ducts in the other. 

The distinctive secreting apparatus of the genus, and which is dispos- 

ed oneither side of the whole length of the male and female organs of 

generation, has the same form in all three species, and the same secretion. 

This organ consists of two almond-shaped glands, one of which is laid edge- 

wise along either side of the lnembrum virile or of tlie rima sexualis. These 

glands are covered on the outer side with fur, but are nude on the inner 

side ; and, tlie skin being lax and subvalvular, when closed they conceal 

the sheath of the penis or the lips of the vulva-when opened, exhibit a 
shadlow longitudinal fossa between tlie glands and those parts-but so 
shallow that both are laid bare upon a nearly level and wholly nude surface. 

Longitudinally the glands are clearly defined by a slight constriction 

of the skin, especially on their anal extremity, between which and the 

opening of tlle anus there is a clear space of an inch, covered with fur like 

the proximate parts, and forming a simple peraneum, from which, in the 

male, tlie testes are suspended in a small hairy scrotum. If you press 

these glands, with the skin on, they yield a clear thick substance like 
congealed honey, in small globular particles, issuing from numberless small 

and similar pores disposed all over the surfi~ce of the glands. Pressure, 

when tlie skill is removed, causes tlle protrusion of the same sul>stance, in 

* T l ~ i s  may be explained by tho conslaut state of irritation in wlliclr the two former 

species lived during the short liule I had them alive, whilst the latter, from having been taken 

young ant1 reared in coufineruent, was ordinarily tranquil. 

U 
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the form of strings, like vermicelli. The odour of this secretioil is strong 

and musky. 
I now proceed with the description of the Nipalese species. This 

epecies is 48 to 50 inches long from the snout to the tip of the tail ; the tail 

being, as in Hirszctus, equal to the body in length when measured with the 

terminal hair, and about an inch less, if the tail only be admitted. The 

weight is from 9 to lolbs., and the whole habit considerably Inore robust 

than in Hirsutns. In  this respect, as in the twisted tail and shorter face of 

~V+alensis, it differs materially from Hirsutus, agreeing with the Pongouni: 

or P. Typzcs of CUVIER. Indeed so strictly similar is the conformation of 

Nipalensis to Typzcs that it is unnecessary to say more on that subject ; 

so that we may proceed at once to the fur and colours of our species .* 
The fur is of medial length and of two sorts, pretty much as in the 

domestic Cat, only longer and thicker. The length of the hair is about I+ 

inches : of the wool, about 1 inch. The former is triannulated from the 

base with dusky slaty (4) rufous yellow (t) and black (t) : the lattei or 

wool wholly slaty. The general effect, in point of colour, is a medial 

cat gray or brown gray, void of all marks upon the body. Centre of the 

neck, on the abdominal aspect, chest, belly, and insides of the arms and 

thighs, pure rufous yellow : tip of tail, paws, ears, lips, chin, a curving line 

on the cheeks proceeding from the upper lip to the eyes, and a longitudinal 

mark over the eyes, black or blackish : iris brown : nude skin of the soles, 

lips, and ears, fleshy brown : palate and tongue, fleshy white : whiskers 

half white and half black. Those of the lips are very strong, long, and 

adpressed. There are lesser salient tufts of bristles on the cheeks, above 

the eyes, and under the chin-attributes common to all the three species. 

* Typus, according to C U V I E R ,  has G teats. Nipcrlensis has but four : go also Hirszitus 

And, as the difference is material, 1 beg to state nay facts have been carefully determined by 

the examination of several individnals. 
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The ears ia the present species are covered, outside, with hair which also 

forms a round the inner surface. The fissure of the posterior part 

of the helix is simple, and the processes of the interior are less developed 

than in Hirs~~tus.  Both, as well as the one to be next described, have a 

slnall stripe of fur below the os calcis ; and in all the large lax interdigital 

melnbrnne is covered with hair. 
The females have four ventral teats. They are rather less than the 

nlales, but otherwise entirely like them : nor does nonage afford any 

material distinctive signs. 
PA~ADOXURUS LANIGERUS, Mihi. This species is strictly confined to the 

northern region of Nepal, for warding off the cold of which its woolly 
fleece is peculiarly well adapted. I n  general conformation and physiogno- 

my it is mediate between the two preceding animals, being less vermiform 

than Hirsutus-less robust than Nipnlensis. I n  size it is collsiderably less 

than either. I t  measures only 32 inches from the snout to the tip of the 

tail: whereof the length of the tail is but 12 inches, or barely more than 

a third of the entire dimensions. The ears are hairy on the outer side : 

and the tail is without twist. 

The fur consists entirely of wool precisely similar to that of a coarse 

fleeced sheep. I t  is about an inch long, and collected into floces or clumps 

which incline to a curled appearance. On the legs and face the fur is short- 
er, closer set, and more like the fur of the congeners of this singularly robed 

species. The colour is an uniform earthy brown, but paler and fading into 
yellow, on the belly : the whiskers are white : and the nude puts ,  fleshy 

gray. As the Paradoxi~ri generally, and the Hirsuti species in particulal., 
bear a resemblance in several respects to the Viverre proper, 11~ith wllicll 

they are ordinarily compared ; the following anatomical details nlay excite 

some interest, as well by their novelty, as by the demonstration they afford 

that striking differences of form and consequently of habits exist between 

the one group of animals alld the other. 
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The Much&bBlz, as already noticed, is the Pur.ccdo.rurus Hirsutus: the 

Catarqse or Cutris, the Viucrr.n Rnsse vel Iadicn ; and by these, the popular 

names, the animals are described in the ensuing memoranda for the greater 

part of which I am indebted to Dr. CA~IPBELL. 
The scull of the Catcis throughout very considerably compressed and eleva- 

ted in cornparisoil of that of the lIfflcl~(tbba, the one bearing in its general form 

the same resemblance to the cranium of the spaniels as the other does to the 

scuU of the mastiffs. This coinparison refers more particularly to the 
cerebral portion of the heads. In  other words, the parietes of the Catarse 

shelve insensibly t o ~ ~ ~ a r d s  each other, and are surmounted by very large 

longitudinal and transverse crista: ; whilst those of the Jfl~chabbu have an 

ample smell, with ridges far less developed. The articulation of the jaws 

is somewhat deeper in Cnths than in Illriclrnbba; the coronoid processes 

considerably larger and more inclined in the latter than in the former. 

The form of the zygomatic arches and of the orbits, and the proportional 

length of the froutal and nasal bones, are pretty much the same: in 

both: but the contour of the latter bones is materially different in the 

one and the other animal. I11 the Mucl~ablra the frontal and facial line, 
from the commenceinent of the longitudinal crista to the end of the nose, 

is straight in its length ; whilst, in the Catnrse, it is arched: and, if these 

parts be regarded in reference to their trn~uverse outline, in the Cutnrse 

they present a strong and perfect convexity throughout-in the Muchabba, 

a level, depressed along the mesial attachment into a groove which occupies 

the whole extent of the nasal bones and the anterior half of the os frontis. 

The receptacles of the auditory apparatus are three tiines as large in the 

Caturse as in the Mtichabba : but those containing the olfactory organs are 

soillewhat larger, though by no means cornpensably so, in the latter than in 

the former scull. The infra-orbitar foramen is twice as great in the Mu- 

chabba as in the Catarse, corresponding to the superior size of the whiskers 

in that animal. The teeth have in both sculls the saine positions, forms, 
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ant1 numbcre: but tlle canines are sharper and rather more curved, and 

t l ~ e  Iwocrsscs of the molars are much more acute and longer too, in the 
C~c~ctr~sc tllall in the ~Wtchabbn. Tlie scull of tlie Muchabbn measures 44 

ii~clres in length, 2 and + in width, and I i t h  in height: That  of the Ccltur.se 

4Q in length, 1% iu width, and I f f  in Iieight. In  proceeding with this com- 

parison the osteology of the ili~tchc~bbra will be chief y detailed, the differ- 

ences, merely, presented by that of tlie C u t a ~ x e  being noticed as they occur. 

Tlie cervical vertebrre are seven, and nleasure together 4 i~lches. The  

lateral processes or a l z  of the atlas are broad and strong, as  is the spine or 

crest of the vertebra dentata. 

The six anterior vertebrre only of the neck are pierced in the trans- 

verse processes by the canal of the vertebral arteries ; and, with the excep- 

ti011 of tlie two first and the last, all have strong transverse processes 
reselnbli~lg tllose of the llimbar oiies. To tliis may be attributed the 

a ~ l d  thickness of neck so prominent in the animal when alive 

andso  esselltial to llis predatory habits. The  vertebral arteries enter the 

spinal canal in the articulating cup of the atlas, having a tortuous course 

tllrougll its body, and they penetrate the condyles of the occipital bone 

i~ninediatcly after entering the scull. The seventh cervical has all the charac- 

ters of the dorsal vertebrz except the depression for the articulation of the 

rib. I n  the Culnrsc the cervical vertebrz are seven as in the nftldabbcr; 
but they are so much longer in the former animal as to measure one-third 

more, or six inches. The crest too of tlie vertebra dentata is highel. and 
archad, giving that graceful bend of the neck so noticeable in the living 

Catnrse. 

Dorsal vertebrz 13, smaller in their bodies and transverse processes 

than the cervical ones. The 10 anterior ones have spinous processes point- 
ing backwards : the three posterior ones have no transverse processes for 

the articulation of the ribs, which are merely articulated wit11 a small 

depression on the anterior end of the body of the vertebrz. The lumbar 
1' 
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l~ertebrre are seven in number and large: the transverse processes of all 

pointing forwards, those of tlie two first and of the last one, smaller than 

the others. Sacral vertebrz three, united by ossification of the lateral pro- 

cesses-passages being left opposite the intervertebral spaces for the trans- 

mission of the sacral nerves. Caudal vertebrae 28, the first four having a 

remains of the spinal canal. The  number of vertebrze here exceeds that of 

the Cutarse by 4. The pelvis is shorter and broader in the Jfuchabbn than 

the Cata~re, the sympllisis pubis being in the latter 13 incll long, and in 

the former, only 2 inch. I n  the Catnrse tlie acetabulum is much smaller in 

circumference and not so deep : but tlle groove in the anterior margin for 

the lodging of the round ligament is the same in both animals. The  ster- 

num is coinposed of eiglit distinct borly pieces of a cylindrical shape : the 

posterior one furoished with heart-shaped cartilage 2 of an inch long, 

projecting beyond the attachment of the last pair of true ribs. The 

ribs are 13 pair, 9 true or articulated wit11 the sternum by intermediate 

cartilage, and four false The scapiilae present nothing remarkable to 

assist in elucidating the muscular powers of the animal, save the largeness 

of the spine and the extent and shallowness of the glenoid cavity-the 

former indicating the strength of the scapular muscles, and the latter, a 

great latitude of motion in the humerus. The  glenoid cavity is oval-shaped 

and twice the extent of that in the scapula of the Catarse. And here we 

have the first indication of a prominent difference in tlie motive organs of 

the one aniinal from those of the other. 

The  humerus is 32 inclres long, strong in its shaft, and bearing pro- 

minently all tlie marks of s bone subjected to vigorous and varied muscular 

power. I t s  head is large and represents a small segment of a large circle. 

I t  appears twisted towards its distad extremity, where it dilates into two 

large condyles for the origin of the strong muscles of the hand and fingers; 

and the ridge for the insertion of the great pectoral muscles is strongly 

nlarkcd. Chntrasted with tlie liunierus of the Calar,se it helps lllucll to 
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illustrate the structure required for a plantigrade and climbing action, as 

conil~ared with a digitigrade one. 

The animals are as nearly as possible of an equal  mean height : but 

the length of the corresl~onding bones is far from equal. T h e  Catarse 

lnoves solely on his fingers by which means the length of his metacarpal 

bones and of his wrist are added to his height. The  Muchabbn walks 

elltirely on his llands and wrist, being thus deprived of his carpus and 

~netacarpus as a part of his stature from the ground. But  he is compen- 

sated for this by an increased length of humerus and forearm nearly 

amounting to the length of the metacarpus which is added to these bones 

in composing the height of the Cutarse. The centre metacarpal bone of 

the Ccrtnrse is one inch long: His humerus lialf an inch shorter than that of 

the Jf~tcl~nbba, and his radius (tlie true forearm) 3 of an inch shorter than 

that of the otlier animal. The humerus of tlle plantigrade animal is 

strongly marked wit11 a large ridge for the insertion of a pectoral muscle 

which rises from the whole length of the sternum; is furnished with broad 

condyles for the origin of the muscles of the hand and fingers; and has an 

extensive surface for articulation with the scapula. All these signs indi- 

cttte free action of the arm on the trunk, with extensive motion of the hand 

and wrist. The humerus of the digitigrade animal, compared with the 

above, is weak and short; is not so prominently inarked with ridges; 

its condyles scarce project beyond tlie articulating surface or trachlea; 

and it she\rs a limited surface for articulation with the scapula. These 

marks attest a more liinited power of arm and hand, and a less free 

motion of tlie extremity on tlic trunk. The radius in the fllirchnbba 

is mucli stronger and 3 of an incll longer than in the Catnrse: its arti- 

caltlting surface \vl~ich enters into t11e colnposition of the elbow joint, 

is t\\,ice as large as that of the other: its rotatory motion on the ulna 

is nlucll more frce and extensive, enabling tlie aninla1 to bring tlie Ilanci 

from t l ~ e  state of pronation freely round to t l ~ a t  of semi-supination; 
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and its distad extremity is dilated into a large articulating surface for 

the attachment of the wrist. The  ulna, as is usual where the radius 

is capable of rotation and forms the chief articulation witli the carpus, 

becomes gradually smaller towards its end where it terminates in a round 

point. I11 both ailin~als it enters but sparingly into the wrist joint, being 

articulated \.pith one carpal bone only. The  bones of the carpus are 

seven : those of the tarsus are seven also : the metacarpal and metatarsal 
ones are five,* corresponding to the number of fingers. T l ~ e  latter bones, 

as well as those of the digits, are all nearly of equal length. The articula- 

tion of the nletacarpal and metatarsal bones with the carpus and tarsus is 

free, affording much power of motion on one another. These bones admit 

also of flexion and extension on the wrist and ankle ; instead of forming 

a compact arch, as in the Catat-se, where they are raised from the ground. 

The  five digits of the hands and feet are all produced to the front, tlie 

thumbs not being retracted as in the Catnrse ; and tliey are armed with 

feline talons. Each digit has three phalanges endowed with tlle 'most 

extensive motion. To all these peculiarities of structure it is owing that the 

Illuchabba is enabled not only to climb trees with ease and rapidity, but 

in its own defence as for purposes of aggression to grasp an object wit11 

considerable strength and with the feet as well as  the hands. I t  canllot 
of course bend the digits 011 the palms, but with one hand opposed to tile 

other and the free rotation of the radius on the ulna the JItcchabbn clasps 

the branch of a tree or the body of its antagorlist when fighting with the 

greatest ease, and apparently wit11 much force. The nlucltnbba in these 
respects differs much from the Crlla~~se, wllose efficient fingers are, ljesides, 

only four, with a small fifth, one behind and before, but of little use from 

There are also two small sesamoid bones placed over the articulation of each metacarpal 

and metabarsal with the Grst phalanx, to serve as fulcra for the digits. 
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their elevation and imperfect development. Nor are its talons eitser eo 

acute, so curved, or so mobile, as those of the Mzcckabbn. 

Tile bones of the fore arm and leg are separate in both : and the wr i~ t s  
and ankles of both contain the same number of bones : so also do the 

digits :* but in the Caturse there are only 4* metacarpal and metatars:~l 

bones, instead of 5 ; and the bones of the fore arm and of the leg are more 
slender and lrave smaller articulating surfaces in Catarse than in J17iehabba. 

From the foregoing remarks it is apparent that the whole structure of 

the limbs down to the talons is in the Jluchabba suited to scansion, in the 
Cutal-se to running. The few observations which follow will shew that 

these osteological differences are accompar~ied by others in the structure 

of the soft parts. The urinary and ge~ierative organs with their append- 

ages, although in one point essential for classification bearing a resemblance, 

are widely different in each. Placed on the sheath of the penis anterior to 

the scrotum there is a secreting organ : but, while in the Catnrse it con- 

s i s t s ~ f  a hairy lump, having thesize and nearly the shape of a walnut, with 

a deep cleft in its centre terminating in a cavity which is again subdivided 

transversely into two hairy depressions, in the 111ucRabbn it is simply a 

longitudinal naked secreting space wholly exposed to view.t The penis of 
the former is very small, bony, and pointing to the ground: that of the 

latter large, without bone, pointing anteriorly, and covered by a strong 

membrane thickly studded with horny points. The prostate gland of the 

I n  respect to the metacarpal, metatarsal and digital bones of Catarse, i t  would perhap, 

be more correct to say that there are five bones to the former, and only two to the inner digits ; 

removing the deficiency from the one part to the other. 

t Dissection proves the secreting organ to consist of two bodies in  both animals. R u t  in 
Catarse the two parts of it are closely and firmly knit together over the penis, whilst in Alrcchab- 

bu they are quite separated, and have the penis lying freely between them. The  secretion is  

niore musky in Catarse than in Machabba. 

IV 
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one is small, two-lobed, and has the urethra passing through its centre: 

That of the other, as large as man's, and with the third lobe largely deve- 

loped, lies high in the l~elvis, and has the uretlim passing tlirough its Bur- 

face nearest the rectum ; the mass of the organ bcing between the pubes 

and urethra. The anus in both animals is without palpable secreting 

glands, ducts, or pores. 

The small salivary glands and the general nature of the ~hylopoetic 

viscera in both proclaim carnivorou~ habits, as contrasted with the same 
parts in herbivorous animals. Throughout the stoniach and intestinal 

canal of the Jficl~nhha, there is nothing found to retard the speedy passage 

of the food. The msophagus enters the stomach close to the left extremity 

leaving no cul de sac. The intestines are thin coated: the small crecum 

undilated at  its distad extremity : and, although the intestine is wider from 

that to the anus than above it, there is no trace of sacculi in it, and its 

course is nearly straight to the vent. The whole intestines in both animals 
are usually about four times the length of the body and of small calibre. 

But the smaller ones of the Catarse are thicker in their coats : its czcunl is 

longer, and dilated at its further extremity ; and there are three valvulae 

conniventes found in its large gut. Its stomach also is thicker and less 

purely membranous. These circumstances would lead to the idea of this 
animal being less blood-thirsty than the Muchabba. 



VIII. 

F A N G S  A N D  M A X I L L A E  T E E T H .  

BY .  DR.  T H .  C A N T O R .  

H A M A D R Y A S ,  Nou. Gen. 

Caplit latntn, stilo~;attott, tleplanatunt, ~~ostl-o brevi, obtuso. Canthus 
fro&alis obsoletus. B u c c ~  tumid@ Ocltli mnCIqni, prontinentcs, pupilla rottcn- 
da. Nares lute npertce, laternles, duorzct~a scutellorum ir~ cot~jinio. Scuta 
rostralia ji.ontalilzls mit~ot.a ; scuta szcpraot~b~talin scuti vet.ticis ejlisdern ~ z a g r ~ i -  
tudinis, scutellu prceorbitc~liu duo, g~ostot.bitalia tl-ia ; scuta occipitulin ttza.cimn, 
sex gnngais scutis cir.cunzdata. Del~tes verreui ur~tici, pone qrcos pauci cler~tes 
muxillures. Gzcla sqrcnmosa. Collzem dilalubilis. TI.UTLCICS ter-es, abdo)nine 
~otuaduto ,  sqzcamis lcpvibzcs, per series obliqtias dispositis, itnbricatitn tectas. 
Cazccla breuis, scictis 4 scutellis tecta. 

H A M A D R Y A S  H A N N A H .  

Superne olivaceo-viridis, striis sagittalibus nigtis  cir~cta ; nbdo~~tiwe glatcco, 

nigro-tt~nt.~)~o,.ato ; cc~udn Jet-e +. 
T h e  shape o f  t h e  head is  very  l i ke  that  o f  the  Nn ja  triyicdians, MERREBI, 

t he  Cobra Capello, covered above wi th  15 larger sllieltls i n  5 ranges, t h e  

first o f  which containing 2 scuta rostralia, t h e  seoond 2 frontalia, t h e  third 

2 supra-orbitalia and tlie scutum verticis, t h e  fourth 2 occiyitalia, surround- 

ed by tlie fifth range, consisting o f  2 postoccipital and a temporal shield o n  

each side. These  scuta as well as the  others, coverillg the  temples alld lips, 
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are of a drab color, edged with black. The integuments of the upper part 

of the head as well those of the side and of the chin, are represented in the 

acconlpanying drawings. The muzzle obtuse, rounded, with a wide semi- 

circular opening for the tongue, which organ is black, thick, bifurcate. 

The nostrils lateral, wide, between 2 shields. The eyes prominent, large, 

brilliant ; golden iris, round pupil, surrounded by 3 postorbital, 2 prsorbi- 

tal and 2 labial (the 4th and 5th from angulus oris) shields. The upper lips 

covered with 7, the under lips with 8 shields. The mouth large ; in the 
upper jaw, a little longer, than the lower, 2 rows of palatal, sharp, reflex, 

distant teeth : two fangs on each side, covered as usual with a duplicature 

of the palatal membrane, behind those a few (3-5) maxillar teeth. Two 

rows of sharp, reflex teeth in the lower jaw. The neck dilatile, ( I )  though 

in a less degree, than that of the Naja tripudialis, so that the hood or disque 

of this Serpent, is comparatively more oval, narrower, but thicker, than the 

hood of the latter. The back of the hood is covered with oval smooth scales 

of an olive green color, those which cover the black skin with a Mack 

margin, those covering the white skin of a, lighter colour and without black 

edges. The anterior part of the hood is formed by the first 16 to 18 abdo- 

minal scuta, of a reddish yellow color, and the two lowest rows of scales, 

between which appear two black spots on each side, formed by the intersti- 

tial black skin. The trunk thick, cylindrical, tapering towards the tail, 

covered with 21 oblique ranges of smooth, imbricate scales of 3 different 

shapes (Pl. XII. Fig. E.) Their color is olive green ; the interstitial skin 

is partly black, partly white, disposed in such a manner, that it forn~s a 

number of bands, converging in the direction of the head ; the black pre- 

valent towards the tail, near which the colors become much more bright, 

which is in general not the case with Serpents. The broad abdominal 

C ) The power of dilating the skin of the neck and thus forming a hood or Jisque is a clra- 
racteristic of Lhe genus Naja, LAURENTI, of which two distinct species are known, viz. the ATaja 
tripudiana, with a number of varieties, most of which are mentioned and figured by 
RUSSELL, and the Naja haje, Coluber haje, LinaC, L'Aspic, the Aspis of the Classics, repre- 
sented by OEOPPROY ST. HILAIRE, and SAVIGNY, in " 1)escription de 1'Egypte." 
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scuta are blilish grey, interspersed with black as they approach the tail. 
Tlie tail cylinclrical, gradually tapering into a sharp point, covered above 
wit11 Ilexngonal, yellowisll green scales, marked wit11 pitch black, so that 
its gencrnl appearance is black, divided by yellow rings, and interspersed 
wit11 spots of the same color. Frorn thc broad semicircular plate, covering 
the anus, proceeds a i~uinber of blackish blue, soincwhat chequered, scuta, 
after whicl~ coinlnellce by pairs the subcaudal scutella. 

HOW little coi~fidence can be put in counting the abdomillal scuta and 
subcaudal scutella, using as a guide their number, wliich varies nearly in 
each single individual of the same species, is a reinark inade long ago by 
several Naturalists. Tlie following Tables shew the difference in this res- 
pect as well as the respective dimensions of four specimens, which have 
come under my inspection. 

( * )  N o .  I is t 1 1 ~  spccitl~etl hero describctl. 

- -. - - .- I 1 ('1 I 2. 1 3. 1 4. 

............................. Scula  abdominalia,. 

.............................. ~cuta'snbcaudal ia ,  

.......................... Scnlella subcaudalia, .- 

210 ---- 
I 1  

----- 
7 1 

235 

32 

03 

246 

13 

ti8 

115 

I0 

79 

4. 

Peet .  IncL. 

0 2.5 
8 0.2 
1 7 .0  

I I 2. 1 3. 

L c n g l l ~  of the Ilea(!, ...... 
,. of t l ~ e  Lrunk, .... ...... .. of the tail, 

Total length, .... 8 2.3 8 11.5 7 11.8 9 9.7 

Feet .  I n c h .  

0 2.1 
6 2.3 
1 7.-l 

Pee t .  Inch.  

0 2.0 
G 6.3 
1 6 .0  

Fee t .  Inch.  

0 '2.3 
7 0.0 
1 9.2 

I I 2. 3. L 
Circu~nfercnce of the neck,  0 3.6 

I 4. 

G reatrst circun~fercnce of 
the trtuik, } .......... 

- 
~ 

0 0.3 

0 4.7 

0 0.2 

0 3.9 

0 6.8 

0 5.2 

0 0.4 
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The  natives say, that individuals are found upwards of twelve feet 

in length ; at  all events this Serpent for a venomous one is remarkable for 

its size, which, even if attained by any of the others hitherto described, is 

certainly not surpassed. I n  general these reptiles are of a comparative 

small size, and perhaps the greatest ever described is a species of DAUDIN'S 
genus Butr,ont*~cs, which attains according to CUVIER seven or eight feet 

(RAgne Animal 11. p. 96). Another venomous Serpent, generally reckoned 

amongst the greatest, is Vipet-n In~aceolrita, DAUDIN, T~~igotioccpl~nlus 

Zmaceolntzts, OPPEL, the size of which is six to seven feet; that one has ever 

been seen upwards of nine feet, is considered very doubtful (Diction des sc. 

nat. LV. p. 302.) Three of tlle above-mentioned specimens were caught 

in tlie Sunderbuns, the fourth in the jungle not fixr from Calcutta. Accord- 

ing to the natives, this Serpent chiefly feeds upon other Serpents ; two 

specimens in my possession were regularly fed by giving thein a living 

Serpent, no matter ~vhether venomous or not, every fortnight. ( 3 )  As soon as 

this food is brought near, the Serpent begins to lliss loudly, and expanding 

the hood raises about two or three feet, and darts upon its prey just in the 

same way, as  tlie Naja triy~rdiaus does. Dr. RUSSELL says, (I. p. 85), he 

could never incluce tlle venomous Snakes to feed spontaneously. I have had 

various opportunities of verifying this with the iV(ijn tt*h,udinrls, V$er.ch 
ele,o.afts, DAUDIN, R7tttga).its a~~~ztt2at.i~ DAUDIN. The  Bn~,ladrYcl.~ ollIy 

makes an exception. This, however, is not the case with those venomous 

Serpents armed with fangs behind the maxillar teeth, (A crochets post61-i- 

eurs), \vl~ich I havc had opportunity to observe, viz. Cer.berits G r n ~ t i i  

milli and Potawtopl~is Ltcsliingtoriii mihi, both of which readily enougll 

swallow their food. 

0 )  l 'he  Snake-catcl~ers before they feed Serpents, kept in cages, are accnslon~ed to give 
tliem a qu;~ntity o f  water, which is readily swalloa.ed. A s  I I~evc  \rzitnessed this fact very often, 
I cannot l ~ e l p  reniarking how perfoctly wrong the physiologists are, who stltte, that Opl~ic l inl~s  
never drink. O n  the contrary, those anin~als  both drink and moisten t l~r i r  tongues, n l ~ i c h ,  
with the Serpents \vLoso Longoes are not situated inimetliately in t11c cavity of tllc 111oot11, 
bccou~c two quilc diU'creut acts. 
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The fresh poison of the Hamadryas is a pellucid fluid, in consistence 

like a solution of gum-arabic in water. I t  reddens slightly litmus paper, 

wllicll is also the case with the fresh poison of the Nnja tripzccliuns, Vzpera 

elcArntls, Bungarzts annq~l[iris, and Bzcngal-us c~~rcleirs; when kept for some 

time it acts much stronger lipon litmus, (the color of wl~ich is easily res- 

torecl by the applicatio~l of carbonate of magnesia,) but after it is kept, i t  
looses a great deal of its deleterious effects. Reserving the experiments 

made witli the poision of this Serpent upon living animals, 1 sllall merely 

state here, that the poison seems to act less quickly than that of t l ~ e  

Vipern elegnns and the Naja tripudiu~ts; but it should be remarked, that 

the experiments were made during the cold season. This specimen, which 

was brought me in tlie beginning of November last, changed its skin in the 

end of December, a process, which I Iiave reason to believe takes place in this 

as well as in the other Ophidians of tliis country several times during the year. 

i n  consequence of the strong reseinl~lnnce between the FIfl)nar7tyns and 

the Nujn, I should consider them as neigll1)ouriug genera, and I even at first 

thougl~t I could refer this Serpeilt under tlic genus iVujcl. Circu~nstances 
I~o\vever prevented me till lattcrly from being able to examine specimens, 

whose fangs mere untouched (those of tlie former having been drawn by tile 
Snake-catchers, wlio are much more afraid of this, than of the Cobra,) 

when I rliscovered the peculiarity of t l ~ e  maxillar teeth behind tlie fangs, 

wl~ich is found ill tlle Bzorgnri and EIyrlri, but never in the Najas. This 
material anatomical difference, in addition to thc others esisting in the exter- 

nal appearance, occasioned ine to for111 a new genus. ( ' )-lIn~~tarl,.ycrs Hamia7~ 

differs from NUJCL ltipudintrs : 

1 .  By its having mnsillar teeth bclli~ld the fangs. 
2. By tlie spina on tlic os occipitale inferius, \~h ich ,  like that of the 

Vi~)e~.n clegatts, is of a rcinarliuble size and lllucll nlore developed, than the 

same of the Nnjn. 

( ' )  Ilamndryns k1. is said to inhabit hollow lrces, and is frcqoenlly observcd betneeu 
their branches. 
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3. B y  the integuments of the head. 

4. By tile integuments covering the abdoininal surface of tlie tail. 

5.  By its color. 

6. B y  its food, chiefly consisting of other Serpents, ~vldch is not 

kiiown to be the case ~vith any of tlie other Ophirlians, which shew them- 

selves rather inclined to evite, than to attack each other. 

7. By  its size. 

I have often heard asserted, that " CoBt-us" (\vhicll name is naturally 

enough attributed to every hooded Serpent,) have been met with of nit 

enorinous size, but I strongly doubt their belonging to the Nojns, \vliich 

scarcely exceed 5 to G feet in length. Some time before I discovered the 

HnnzarEryas, I was favoured by J. W. GRANT, ESQ. with an interesting 

description of a gigantic hooded Serpent, he had observed at  Benuleah, 

and which he remarkcd was no Cobra, adding, he was of opinion, that 

besides Cobras there are other hooded Serpents in this coiintry. By  
illspection Mr. GRANT denied the IZatnadtyns to be identical wit11 the a h v e -  

mentioned, froin ~vliich it differed in size and color. 

The  native name of Hamndtyas Hctnl1a7~ is ' Strnkt.-Cl)onr'; another 

hooded Serpent, called ' flfo~~y-Choar,' is said to attain a inucli larger size 

than the former. 

EXPLANATION OF THE PLATES. 

- 

PLATE X. 

A. Hcad of tlie Serpent preparing lo attack, expanding tlie hood. 

B. Front view of tl~econlpletely expanded 1100~1. 

PLATE 'XI. 

A.  The venomous apparatus and the surrounding parls. 

h f lJSc1 .E~ .  

1. Verlebro-mandibnlaris. 

2. Cervico-angularis wirh 

2' i l s  cutaneous portion. 
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3. Digastricus with 
3' its cutaneous portion. 
4. Temporalis posterior with 
4' its maxillar porlioo. 
j. Temporalie metlius. 
(;. Temporalis anterior with 
6' its mnxillar portion. 
7. The sac surrounding the venomous gland. 
0. Tho excretorian duct. 
9. T l ~ e  duplicature of the palatal membrane, covering the fangs. 

10. Submaxillar salivarian gland. 
11. Submandibular salivnrinn gland. 
12. Tendo articulo-n~axillaris, spreading carneons fibres over the sac. 

R.  l'lle 1 enomous gland and its surrounding muacles loosened and bent over to rhew the 
subjacent nluscles. 

I. Vertebro-mandibularia. 
2. Cervico-angularis. 
3. Digastricus. 
4. Tenlporalis posterior. 
5. - medius. 
6. - anterior. 
7. The venomous gland. 

' 8. PLerygoideus externus. 
C. Lateral view of the skull. 
D. 1. External appearance of the venomous gland. 

2. 'I'Le gland longitudinally divitled, by which tho cells and their little ducto 
proceeding into the coturnon excretoriau duct, are laid open, 

A .  Tho integuments covering the head and part of the neck. 
R .  The iutegun~ents of the lips, chin and throat. 
C. Outline of the head of the specimen No. 4, in  the text. 
D.  Outline of the head or a Naja tripudians, about 4 feet in  length. 
B. Scales. 

1 of the neck. 
2 ant1 3 of the trunk. 
4 of the tail. 

I?. O~itl ino of the integuments covering the abdoluinal surfaco of the tail. 
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IX. 

D E S C R I P T I O N  

0 P 

TWO GENERA OF THE FAMILY O F  

H A M A M E L I D E B ,  

TWO SPECIES O F  PODOSTEMON 

A N D  

O N E  S P E C I E S  O F  K A U L F U S S I A .  

BY IVILLIARS GRIFFITH,  Esu., 
4 s s t . - S u r g t o r r ,  n l n d r ~ s  E a t u b l i s h r ~ ~ e ~ ~ l .  

I .  BUCKLANDIA. 

R. Brown in Wall. Catal. No. 7414, (sine charactere). 

Syst. Linnean DODECANDRIA DIGYNIA. 
Char. gen. Flures polygami, capitati, nudi. A p ~ t i i e r ~  valvi delGs 

centes. 
Ord. Nat. HAMAMELIDEB. R. Brown loc. citat. 

Char. gen. Flores capitati : capitula 8-flora. Authetw valvi dehis- 

centes. Capszcla bilocularis, 12-sperma : semina bina infima cujusque 

loculi perfecta, hinc alata. 

Arbor magna, facie Populi cujusdam. Ramuli  abrupte terminati, 

apice gemmiferi. Squamce vel tegmenta gemmarum bin= oppositae ! Fulia 

alterna exstipulata. Pedunculi terminales. 
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BUCKLANDIA POPULNEA. R. Brown loc. cit. E,jusd. Vermiachte 

Schriften V. p. 374. 

Hab. in collibus Khasiyanis a Chirt.a Punji,  ubi arbuscula, usque ad 

Sai.rni.irtr, ubi arbor magna. 

Florentem fructiferarnque legimus mense Octobris, 1835. 

Arbor in locis idoneis ex auctoritate WALLICHII GO-70-pedalis, cortice 

suberoso brunneo, coronA irregulari. L ~ ~ ~ I L I I L  compactum, grave, e vasis 

parvis plurimis fibrisque miriutis formatum. IkIeclulla: carnosae den- 

siusculae cellula: punctatze. Rnrlii medullar~es plurimae angustissima:. 

Z o n e  concentric= inconspicuae. Vasa spit.alia circa medullam disposita, 

interduin composita. Vasa corporis lignei annulata pnnctataque ? Fibrae 

punctatae, punctis istis coniferaruin similibus. Rn~nIili flexuosi, glabri, 

lenticellati, articulati, articulis tumidiuscnlis, hinc cicatrice folii lapsi 

notatis ; novelli laeviusculi, abrupte et oblique terminati, folinque vel 

viridia vel rubro-colorata et glaucedine cito evanidA tecta. Get)tnau? 

senlper terminales, foliiferae vel folio-florilkrae, bisquamate ! Squatnu? 

opposita:, foliacere, ovales, coriaceae, integerrirnze, marginibus cartilagineis 

arcte approximatis. Foli$et.ce (vel r a ~ t ~ ~ i l ~ c t ~ c e )  diu persistentes clausaeque, 

p lan iuscul~ ,  faciebus interioribus basi tantum excepta arcte eohaerentibus, 

saepius (an semper ?) foventes ramulos tres minutos, quorum quisque hinc 

apice gerens folium conduplicatum, hispidissimum pilis ferrugineis, crebre 

septatis acutis, summoque apice geminarum squamas pariter hispidis- 

sirnas ; longitudinaliter et inconspicue venosae sunt, externe et praesertim 

supra medium stomatosze, cuticulA. interiore quasi fibrosti e t  hinc illinc 

stomatibus incompletis rarius donatti. I;blii;flo~ijb-ce oblongae, ventricosae, 
sub-inflatre, ad anthesin secus marginein alterum spatha: in modum fissae, 

cito bivalves, demum nec tarde cleciduae, membranaceo-coriacez, praece- 

dentibus minus folizec*, extus brunnescentes, intus albidae, utrir~que (an 

semper ?) stomatibus orbatre ; fovent ramulos ejl~sdem fere formc ac in 

istis, apice floriferos et pilis brevioribus hispidos, folio ramuli exterioris 

tantum complete evoluto. Folia alterna exstipulata, ral~lulos semper 
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oblique terminantin, longiuscule petiolatn, late cordato-ovata, interdum fere 

deltoidea, longe cuspidato-acuminata, s~piss ime inclivisa, aliquando bi- 

triloba, coriacea, integerrima, subrepanda, margine cartilagineo, supra 

lzte viridia lucidaque, subtus subglaucescentia, novella utrinque, sed 

przsertim subtus (vel in gemmis extus) ad venas et ad margines pilis antea 

memoratis cito deciduis hispidissima. Vetzntio : vena primaria (costa 

auctorum) ad apicem recte excurrit, secondariiv duabus infimis utrinque 

basi folii approximatis, ideoque folium bnsi subquinqueve~~ium, omnibus sed 

his praesertim arcuatis et lnediantibus venis tertiariis connexis ; venulae 

intramarginales inconspicu~. Pagina czterum areolatim reticulata est. 

Cuticula infera tantum stomatosa, utraque e cellulis varie angulatis parvis 

conflata. Stomata ovalia, parvan* Petioli longitudine valde variabiles, 

interdum 4-unciales, saepius 2-unciales, utrinque incrassati transverseque 

rngosi, supra a medio usque ad apicein sulcati: Flores polygami, herma- 

phroditi nempe et fceminei in arboribus distinctis, capitati ; octo in singulo 

capitulo vertcillis binis alternantibus dispositi. Cupitula subterna,, in 

pedunculis solitaria, globosa, viridescentia, interstitiis florum praesertim 

fcemineorum dense pubescenti-pilosis. Pedunculi teretes, longutidine varii, 

semiunciales, vel unciales fere. Calyx semisuperus, subcampanulatus, ore 

truncato carnoso repando sub-5-lobo, lobis medio sulcatis, sinubus alternis 

profundioribus ; f ructh  induratus, +-superus, caeterum parum mutatus. 

Petcila perigyna, floris hermaphroditi numero varia, sinubus profundioribus 

oris cslycini opposita, lineari-spathulata, carnosa, integra, decidua, per 

zestivationem arcuatim incurva, szpe  in stamina incomplete mutata ; floris 

fce~ninei subquaterna, rudimentaria, subulata, cito sphacelata deciduaque. 

Sta~nitta 10-14 (an unquam plura?) perigyna, diutius persistentia ; floris 

fceminei nulla, ne rudimentaria quidem. Filamenta subulata, subaequalia, 

These bodies consist of a central opaque areola, generally hrrowod along Ll~e middle, 
surronnded by a transparent ring. But in other states the central areola is neither opaquc nor 
furrowed, and appears under an indifferent lens of the focal distance of d5 of nn inch to be 
closcd by a membrane. 
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per ~st ivat ionem varie flexa, poet nnthesin versus npicem s~hace le t a  (an 
selnper?) ; liorum petalis alternantia semper solitaria. A l l t h e m  oblon- 

g ~ ,  prope basin adfixze, per antliesin sepe  tort*, biloculare~, valvatim dehie- 

centes, loculorum sulco connectiro approximato ; valvula! valde i n ~ q u a l e s ,  

interna a~gustissima, externa latn longitudinaliter et  extrorsum revoluta, 

ambae persistentes, nudz,  cito co r i ace~ ,  demum rectz et faciebus externis 
inutuo applicitzc. C o , ~ n e c t i v ~ ~ , ~ ~ .  lineare angustissimum, apice ultra lo~mlos 

ill apiculuin brevein productum. Pollen ovnle, lzve, liinc centraliter et  lon- 

gitudinaliter sulcatum. Oucir i i~~n (in flore femineo majus) semi-inferum, 

ovato-oblongurn, biloculare, loculis anticis posticisque z, 12-sporum, septi 

diinidio superiore tantum placentigero, parte libert~ primum pilis brevibus 

albis pubescens, clemum glabratum. St@' duo, subulati, glnbri, revoluti. 

Stigmctta plana, facies internas stylorum a ~nedio circiter supra occuprtntia. 

Ovulu cuique loculo 6 ,  biseriatim collateralia, pendula (duobus infimis 

appensis) difformia ; 4 superiora semper abortientia. Duo summa minima, 

intiina, ovali-oblonga, supra ad foraminis situm quasi truncata, tegumentis 

nucleoque vix distinctis. Duo intermedia majors, sursurn paullo, deorsum 

valde elongatn, ainbitu ovato-lanccolata, inutu;~ pressione ad faciem interiorem 

angulata, extus convexa, foramine supero distinct0 l~iante, tegumentis 

nucleoque inanifestioribus. Duo inf ma et extima seinper fertilia, fundum 

loculi implentia, convexo-trigona, facie nempe interiore angulatL, exteriore 

convexd. Teguments bina, distincta, utmque cellulose-meinbranacea; 
e.z.teritu ratione interioris maximum, sursum in alam loculi parietibus ex- 

ternis applicitam productum ; foramell superum, rimsforme, transversum, 

alce basin versus situm, ideoque quanl maxilne irrzquilaterale; yaphe 
pgruin elevata, 11inc ad latus internuin anguli semillis intilni currens ; cRa- 

Iccza macul;~ bl-unne8 notata. Il~terizcs lageniforme, nncleum ovatuln dis- 
oretuin continens, colli ore denticulato, foramen lo~lg i t~~di l le  subzquante vel 

paullo superante. Fructics multiplex, subglobosus, induratus, interstitiis 

calyculn rugosis. Cnpsnlcb $-supera, demum omnillo libera, calyce illdllrato 
inferne cincta, ovata, stylis stigmatibusque induratis rectiusculis coronnta, 

Z 
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glabm, ecorticata, bilocularis. Ellrlocntpizo/a osseurn fragile nitidum. A'ept~j,~ 

bilamellatum. Dehiscenlia loculicida, incoliiplete bivalvis, valvis nledio 

septiferis, demum bipartitis, s zpe  stylis longitudinaliter bipartitis apiculatis. 

Sentinu cujusque loculi 6, sit11 ovulortu~1. Quatuor superiora abortiva solida, 

extus osscn; duo summa sursurn truncata, deorsum producta, extrorsum 

curvata ; duo situ et rnagnitudille interlnedia sursuin paullo, deorsum longe 

producta et in sinubus alaruni seiniouin inferiorunl clunsi nidnlantin, intus 

angulata, extus convexa ; duo infiina fertilia forml auricula~n huinanain re- 

ferentia, convexo-trigona. l'egzc~/le/l/a biila leviter nccretn ; exterius celluloso- 

membranaceum, subcoriaceum, e cellulis siiiuosis conflntun~, secus marginem 

exteriorem ab  ipsa basi fere sursum productum in nlain oblongam bilnmel- 

latam, lamellii exteriore inaximi a l z  formam dante, interiore oblique trun- 

cat&. Foi.crl/~cn imniutatunl ! Interizis cellulosum, brunnescens, albumini 

leviter a h a t ~ u n  ; collo brunneo-spl~ncelato, ore dilatato dentato ultra rinlaiu 

foramenue nunc exsertuin. Albu/iler~ parcum, album, carnosum. E~nbryo 

iaversus, albus, longitudine et latitudine fere albumiais, axilis, directione 

obliquus. Rudici~la  conica, subulata, cotyledonibus duplo brevior, npice 

collum membranae interioris subintrante. Cotyledoues planae, carnosie, 

ovales, incoi~spicue venosz, faciebussei~~inisparallelae. Plum~ila  inconspicua.* 

Ord. Nat. IIuma~i~elidere. 

Cllaracter gener. Flores capitati, numero indefiniti. Capsula bilocularis. 

Semina indefinita, unico inf 1110 cujiisque loculi perfecto, marginate-alato. 

* Seeds of this plant w l ~ i c l ~  n e r e  sown in  the Honorable Company's Botanic  Garden  at 
Calcutta, on the 211 N o v e n ~ l e r  1036, commenced germinating on the 18th of the same montl~.  
Of these I have examined two in an early and drietl stale. ' rhe integuments were ruptured 
irregularly a t  their apices and the wing had totally disappeared. T h e  inner one had become 
quite distinct, the albumen had disappeared. ' lhe radicle had reached a considerable length. 
T h e  cotyledons were for the greater part enclosetl within tile integuments, but had  enlarged 
and assurueil a greenish tint. N o  plumula l ~ a d  been developed. 
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Arbor cvcel~a Cerasum quodarnmodo habitu referene, aromatica. 

Cettlt,tcc asillares terminaleaque imbricatim squai~iatz. f i l ia  alterna 

stipulatn. PeduncuIi axil1ares.-Locus in eyeternate Linneano incertua. 

anno 1834 genus Bucklancliae Hamamelidearum Indicarum Geo- 

logo suln~no Oxo~~iensi  dicavit Robertus Brown; alterum nunc genus 

l~ovissiniuni ejusdeln ordinis consecralnus viro reverend0 Adamo Sedg- 
I\ icltio, Geologiz apud Cantabrigienses professori paritcr illustri. 

SCD(;\YICKIA CERAYIFOLIA. Wall. et Grif. 

Hab. in regione Assamie superioris Muttack dicta, inter Debroo 

n~ookli et Rangagurrah, in gradu longitudiniu orientalis 95, latitudinis 

borealis 27. Fructiferain invenimus lnense Februarii, 1836. Humida amat. 

At,bor 50--GO-pedalis, satis forruosa. Trrcwcus s r p e  basin prope divisus ; 
cortice Iizviusculo cinereo-albido, gummi-resinam piperaceo-aromaticam 

parcam continente vel effeta. Corona oblonga npicem versus p r~se r t im 

fructifera, ibidemque ut plurirnum foliis orbata. Licq7~z&rn grave compacturn 

ut in Bucltlandia. Fibrcc, eaqiie przsertim circa vasn dispositae, punctatae, 

punctis persiiililibus idtis Coniferarum, 1-serintis. Raazuli teretiusculi, 

griseo-hrunnei, liinc illinc lenticellis exasperati, fructiferi abbreviate et  

apicem versus conferti~n foliosi. Gemat~cc foliifem conspicuae axillares, prz-  

serti~n in raniis sterilibus, et terininales, cylindraceo-subulatae : squamae arcte 

imbricatx mucronatz, sursum majores ; inferiores rotundate, scariosae, 
coriaceae, rubro-brunaeo plus minus tinct*, g l a b r ~  vel leviter pubescentes; 

superiores oblongae ferrugineo-pubescentes, sursum magis magisque in 
folia abeuntes. PuLescettlia simplex. Folicc alterna, petiolatn, ovato-oblonga, 

nculninata, serrata, (serraturis glanclulosis) subcoriacea, supra lutescenti- 

viridin, subtus pallidiora, matura supra glabra, subtus subpubescentia, 

axillis venaru~n secundarurn villosis, contusa (haud secus ac cz tere  arboris 

partes) odoreln aromaticmn piperaceunl effundentia; vernatione involuto- 

inlbricata. Vetzcilio: veilre infra prominuke ; secundarize alternantes, supra 

mecliuill nrcuatz et ope tertiariarr~m irregulariter nexre ; czterum venuls 

reticulatim anastomosnntes, venulis additoriis secundariis szpe  interjectis. 
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CTtticllln utraque e cellulis s i~~uos i s  conflata ; superior stomatibus expers. 

Stomata minuta, ovata, disco opaco quasi glanduloso, a r e o l ~  circumambientis 

pr iet ibus rectis. Pelioli  basi inarticulati, utrinque paullo incrassnti, supra 

canaliculati, apice utrinque glandulosi. SlipuIe lineares, angustz, obtuss, 

secus marginem exteriorem glandulos~ ,  vel cadncre sunt, vel subindura t~  

persistunt, e t  tunc elongatione ~ e t i o l i  supra basin hiljuu paullo elevantur. 

I,!florescelatin axillaris, sed ob approximationenl foliorum terminalis szpe  

videtur. Flores desiderantur. I ; ~ ' ~ ~ C ~ Z G S  indefinite multiplex, globosus, 

magaitudine cerasi majoris, indurntus, rugoso-verrucosus, stylis stig- 

rnatibusque persistentibus induratis subrevolutis quasi echinatus, pube 

brevissimh ferruginerl, simplici velutinus. Peclunculi sesquiunciales, 

adscendentes, insertione articulati, I~viuscul i ,  brunneo-cinerci. CUIIJX 
fructbs $-superus induratus, truncatus, ore varie lobato, lobis angulatis 

medio scepe conicis, nlinutissime ferrugineo-velutinis, demum liber. 

Stamitla (a11 perfecta?) l ~ i n c  illinc diu persistentin, perigyna, subses- 

silia. Connectivtbnz angusturn. Antherre adnatte, oblong=, apice nunc 

mucronulatae, biloculares, lougitudinaliter dehiscentes ; valvulz aequales per? 

sistentes. Ccpsula initio +-supera, ibidem corticata lninuteque ferrugineo- 

velutina, demum libera, bilocularis (loculis anticis posticisclue facile 

solubilibus) polysperma, incomplete septicidim bivalvis, valvis demum 

bipartitis, valvulg alterb stylo indiviso, vel ambabus stylo longitudinaliter 

bipartito npiculatis. SPP~ZLUL bilainellatuin, basin versus eplacentigerum. 

Placenta? planiuscula, lceves. Selnina numero indefinita, saepissime amnia 

abortientia, uno plura numquam perfecta, pluriseriata, saltem medium 

placentae versus, summo infimoque solitariis. Sterilia cujusque loculi 

numero variantia, a 29 usque ad 3G, forsan plura, valde difformia, varie 

angulata, cava, ossea, aspectu sub lente extus cellulosa, directione varia, 

superiorn transversa, inferiora pendula (appensa) ; intermedia valde corn- 

pressa. Teguntenta bina ; exterius osseum, pagini exteriore ceIIulosum, 

interiore aegre fibrosum ; interifis tenuissimum, celluloso-menlbranaceum, 

apicem seminis versus brunnescens, cavitate omnino nudd. Semen fertile 
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solitariom, omnii~nl extimum infimumque, pendulum (appensum), parietl 

loculi approximaturn, extus convexiusculum, intus pressione angulatum, 

mnrginato-alatu~n, ab interiore latere visum aurem humanam apprime 

referens, ambitu irregulariter ovatum, brunneum, a14 lutescente. Rapheos 
situs lineli ang-ulis caeteris saturatius brunneA iadicatus. Cilralaza incon- 

spicua. Foramca superum, inconspicuum ob partium approximationem, 

oblique et interne situm, aequilaterale. Tegumentzcm duplex ; exterzks e 

membrana duplicata, tenuissima, decolorata, plicaturd fibras plurimas, 

elongatas, lutescentes, longitudine variabiles fovente, lnargine fibris orbato 

sub lente pulchre crenato ; inlerius tenue, celluloso-membranaceum, brunne- 

urn, albumen arcte vestiens, supra in collum productum breve, pressione 

con~planatum, concolor, inter alae fisst~ram foramen constituentem inclusurn 

et nu110 mod0 exsertum. AIbz~lnen parcum, carnosum, album. Embryo 
inversus, axilis, albus, longitudine et latitudine fere albuminis. Radicula 

supera, cylindraceo-conica, cotyledonibus fere triplo brevior, basin colli 

membranae interioris fere attingens. Cotyledo~hes faciebus seminis parallele, 

plan*, foliaceae, ovales, venosa, venis vix prominulis. Plumula inconspicua. 

Obs. 1 .  These genera are nearly allied, although they differ impor- 
tantly in habit, gemmation and stipulation, ill the number of flowersentering 

into the composition of the capitula, in the dehiscence of the anthers, (so 

far at least as may be judged from the examination of the antherifom 

bodies of Sedgwickia) and in that of the capsules, in the number of abortive 

and perfect seeds and in the structure of their integuments. 
2. Both agree remarkably with Fothergilla in the structure of the 

calyx, ovarium, styles and stigmata, and Sedgwickia would appear to have 

an additional and very important resemblance in the dehiscence of its 

anthers. 

3. They both likewise agree in a very important character, and one 

wllich has hitherto been considered as peculiar to naked-seeded orders. I 
allude to the punctuations, which are probably confined to the fibrous 

2 A 
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tissue, and which are most abundant in Sedgwickia. These punctuatiolla, 

a t  least those of Sedgwickia, are much sn~aller than those of Conifer*, 

neither has the central areola that lucid appearance, which those of tile 

latter have. I n  both genera thcy 1vo11ld appear to be arranged in single 

rows. But  upon this subject I must abstain from making further remarks 

as  I have no lenses with me on which I can confidently rely. 

4. Bucklandia is remarka1)le for its curious ramification. I have 

invariably found that of the new branches, that whic l~  is opposite the 

terminal mature leaf is much more developed than any of the others, and 

this would appear rarely to produce flower-bunds. These being generally 

confined to the shorter brancl~es. 

5.  This genus likewise departs from the usual character of the order 

in the quinary division of the herinaphrodite flowers ; although the female 

flowers would still appear to be arranged in the usual quaternary one. The 

fact of the frequent and often incomplete transfornlation of the petals into 

stamina would appear to corroborate the opinion of M. D E  CANDOLLIS, &hat 

Fothergilla is apetalous from a similar but total and complete transformation. 

This idea will be much strengthened if some of the stamina of Fothergilla 

are solitary, while others are arranged in a double row. 

6. The  same genus is remarkable for the similarity that exists between 

the form of the lowermost ovula, and the same when developed into perfect 

seeds. I believe that the fact of the exsertion of the apex of the second 

membrane in the ripe seed has hitherto been unnoticed. 

7.  Tn conclusion I must observe, that the character of Hamamel ide~,  

as  originally given by Mr. BROWN in the appendix to ABEL'S China, will now 

require to be modified as  regards the completion and composition of the 

flower, the number and situation,of the stamina, the dehiscence of the 

anthers and number of the ovula. But  it is a remarkable fact, that although 

the ovula are increased in number in Bucklandia and even indefinite in 

Sedgwickia, the perfect seeds are in both definite. 
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PODOSTEMON. Michaux. 

Syst. Linn. ilIonucle2pkia Diandria. 

Char. Gen. Plores nudi. 

Ord. Nat. Podosternece, Rich. 

Char Gen. Spatha tubulosa, monophylla, demutn apice rupte, decidua. 

Stamina monndelpha, unilateralia ; duo sterilia lateralia, medium bicrus, 

biantheriferum. Stigmata bina inzqualia. Capsula costata bilocularis bival- 

vis, placenti demum liberd septis adnati,  valvis paralleli. Semina extus 

mucilaginosa. 

Plant= evasculares, vel frondosae, habitu Hepaticarum vel Fucorum 

quorundam. Spatha: pedu~~cu lo ru~n  elongatione ruptae; axes inflorescentiz 

uniflora:. Plores inconspicui. 

Ob. E x  charactere Mniopsi affinis videtur et ob structuram exterio- 

rem seminum Lacistemae. 
I .  PODOSTEMON WALLICHII, It. Brown. Frondibus informibus ascenden- 

tibus sinuato-lobatis, floribus longe exsertis, ovnriis sessilibus, stigmatibus 

conico-subulatis, capsuli 8-costatA. 

P. Wullicltii, R. Brown in Wall. Cat. no. 5225. 

Hab. super saxis scopulisque rivorum et cataractarum Chztrra Punjee 

prope Moosmai et Mamloo. Legimus florentem fructiferamque mense 

Octobris 1835. 

Plants parvula, altitudine extremL vix uncialis, facie Hepatica, 

cujusdam, dilute viridescens. Frons informis, adscendens, coriaceo-cartila- 

ginea, sinuato-lobata, przcursa venis rectis e centro radiantibus, sub- 

opposite remosis, ramo unico ad florem queruque excurrente, inferne hinc 

illinc, sed p r ~ s e r t i m  centrum versus, ope radicum rupibus inundatis vel 

semi-inundatis arcte adhzrens, superne et fere semper ad loborum sinus 

flores exserens. Radices interdun1 so l i ta r i~ ,  s ~ p i u s  plures, centrales 

disciformes, llinc illinc radiculas proferentes, exteriores ob frondis lobos 

adscendentes elongati, saepe cylindracei, apicibus sub discoideis. Folia 

Vera nulla. Axes inz.ol*esceutice marginales, e sinubus, rarius e disco exserte, 
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solitariae, sublineales, vestite squainis 5-7 alternantibus, arcte distichis sub- 

equitantibus, subsecundis, form& irregulari, sepius angulatis, basibus facie 

externd plus minus inter se coalitis, textur& fere frondis sed magis carnosis co- 

loreque magis herbaceo, ven& mica  precursis, demum deciduis, inferioribus 

minoribus et tantum ex facie antica axis conspicuis, interioribus spatham 

semi-amplectentibus ; superne in pedullculos continuata. Spatlce tubu- 

lose, celluloso-membranacee, avenie, apice dilatate, initio clausae, ad 

anthesin apice irregulariter rupte, pedunculorum partes inferas obvolven- 

tes, Pedunculi cylindracei, crassiusculi, ante ruptionem spathe flexuosi, 

ad anthesin fere subito exserti, maturitate longitudinem linearuln 4 vix meti- 

entes, post anthesin peripherid cellulosd deciduA attenuati ! filiformes, fere 

capillacei, indurati. Flores omnino nudi. Stan~ilza unilateralia et semper 

externa quoad frondis centrum, ovario applicita, sepius 4, interdum 5 ; 

lateralia abortientia, cellulosa, plano-setacea, apicibus subspathulatis 

introrsum sape geniculatis, hinc imi  basi cum centrali columnari e 

duobus tribusve filamentis coalitis formato connata. Columna intror- 

sum arcuata, ovario paullo longior, subteres, crassisucula, glabra, api- 

celn versus bifurcata in filamenta duo antherarum circiter longitu- 

dine, dorso centraliter et paullo infra bifurcationem stamen abortivum late- 

ralibus simile szpe  gerens. Alltlterw 2, ( f u r c ~  cuilibet una) late ovats, 

basi affix=, biloculares, fere didymz, longitudinaliter et introrsum dehis- 

centes, loculis insertione obliquis, ante dehiscentiam insigniter bilocellatis. 

Endothecii cellulc oblonge rotundatave, inconspicue fibrose. Pollen form= 

fere horologii arenarii, compositum e s p h ~ r u l i s  binis llevibus-conatis, aqul 

immersis haud solubilibus. Ovariztn~ semper internum, sessile, ovatum, 

glabrum, obsolete 8-sulcatum, biloculare, loculis anticis posticisque 

Z, septis tenuissimis facillime ruptis, placenta centrali, carnosA, septis 

adnat8, ovulis undique tect&. Ocula 00, adscenclentia, minutissima, oblonga, 

viridescentia ; tegumentun unicum, cellulosum, crassum, extus papulosum ; 

foramen inconspicuum prope hilum ; nucleus inversus, ovatus, apice obso- 

lete mammillatus. Stylus subnullus. Stigma carnosum, sero deciduum, 
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profuncle bilobum, lobis conico-subulatiu insqualibus per anthesin divari- 
catis, antea et postea incurnbentibus, exteriore semper longiore e t  per 

anthesin inter crura columnae recepto. Capsula lineam circiter longa, 

breviter stipitata pedunculo omnino denudnto vel hinc reliquias parvas 

 column^ gerente, ovata, insigniter 8-sulcata (peripheril cellulosA e pe- 

dunculo continuatb simul cum stigmatibus laps;) sulcis 6 in stipitem decur- 

rentibus et basi e c a p s u l ~  parietibus liberis, his margines junctionis folio- 

rum carpellarium indicantibus, geminatis et medio sulcatis ; bilocularis, 

septicidirn bivalvis, valvis humectatis rectis, siccitate intus arcuatis ! rnar- 

ginibus septorum reliquias gerentibus ; endocarpio e cellulis miniitis trans- 

verse dispositis forinato. Placenta complanata, valvis parallels, d e m u ~ n  

libera, decidua, septis adnata et alato-marginata. Se~nina 00, minutissirna, 

adscendentia, szpius oblongo-ovata et utrinque attenuata, luteo-brunnescen- 

tia, exalbuminosa. Raphe cl~alaznque null%. Tes ta  crassa, cellulose-I-ugosa, 
madefacta mucilaginosa et granulis minutissimis grumosa, imrnersione pro- 

tract% subsolubilis. Te,oi~netctzon interius (~zucleare) celluloso-membrana- 

ceum, inconspicue areolatuin, brunneun~, apice obsolete marnmillatum. 

E/n&yo  dicotyledoneus, orthotropus, albns, cellulosus. Cotyledowes ylano- 

convexiuscul~. Radicula infera, hilo approximata, obtusa, cotyledonibus 

duplo brevior. Phonula inconspicua. 

2. PO~OSTE~ION GRIFFITHII, Wall. MSS. 

Fronde orbiculari depress;, floribus semi-essertis, ovariis stipitatis, 
stigmatibus cuneatis dentatis, capsulis 12-13-costatis. 

Hab. Inveni florentem fi.nctiferan~que in saxis rupibusque semi- 

ini~ndntis rivuli lente fluentis prope torrentem Bogapanee dictum, 

collium Khasiyensium, Novelnbri 1835. 

Plantula minima, aspectu orllnii~o fucoideo, saxis ope discorum (radi- 

cum?) floribus oppositorum firinissinie et inestricabiliter adllzaens. 

I;i.otts orbicularis, oinnino depressn et snsis arcte applicitn, lobata, 

coriaceo-cornea, superficic subsiliccfi, viridis, lncida, pa11110 viscosa, avenin ! 

e disco proiniscue ct sine ordine nses i~lfloresccntiz nulnerosas esscrens, lobo- 
2 1; 



rum sinubus nudis. Axes i?!florescentie super frondem depressre, extrorsum 

inclinatae, vix semi-lineales, supra in yedunculos con ti nu at^. Sqzcalrte sub- 

sen=, virides, distiche imbricate, equitantes, ambitu  oblong^, angulate, 

substanti; coriacea: et angulum externum versus cornea?, interiores spatham 

semi-a~nplectentes. Spathe facie superiore fissa?, lnargirle inferiore integro 

rotundato coriaceo-corneo; ceterum membranaceo-avenia:, pedunculos 

excedentes. Pedu~xulus inclusus, brevissimus, ovariobrevior ut inprccedente, 

demum denudatus. Flores onluino nudi. Stamina semper externa, lateralia 

abortiva, ovarium longitudine equaotia, apices versus geniculatiin flexa, et 

apice imo recurvata. Colunzna, antherce et pollen fere ornnino u t  in prEce- 

dente. Endothecii cellulc vix fibrosz. Ouariurn breviter stipitatum, ambitu 

fere lanceolatum, compressiusculum, lineain circiter longum, biloculare, 

Icviusculum, junius sessile rotundatum. Ovzila 00, rnajora et angustiora 

quam in prccedente, ccterum omnino eadern. Stylus snbnullus. Stiqrnata 

bina bilabiatim disposita, (antics posticaque) vix divaricata, cuneiformia, 

dentata, carnosa, rubra, celluloso-papulosa, exteriore majore et furcb 

columne amplexo ; Estivatione supra antheras equitantia, demum simul 

cum peripheria cellulosa pedunci~li ovariique decidua. Capsula sub- 

exserta, pedunculum denudatum terminans, breviter stipitata (stipite ovarii 

immutato) formi ovarii, 12-13-costata, costb superadditd vel distinctri 

vel sum alia confluente: bilocularis, septicidim bivalvis, valvis siccatione 

intus arcuatis, un8 demum decidub (an semper?) Structura et placentatio 

prccedentis. Semilia 00, oblongo-ovata, minutissima, adscendentia, utrinque 

attenuata. Testa cellulosa, crassa, immersa peripheriA hyalina e t  quasi 

mucilaginosa, intus lutescenti-grumosa. Tegulnej~tum interim inversum, 

brunneum, celluloso-membranaceum. Etnbtyo dicolyledoneus, orthotropus, 

cellulosus, albus. Cotyledones prccedentis. Radzculce apex cum apice 

tegumenti iiiterioris adherens (ob immaturitatem). Plumula inconspicua. 

Observation. I n  neither of the plants have I been able to ascer- 

tain the esistence of any vascular tissue; the place of which appears 
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to be supplied by fibres of very small diameter packed very closely 
together, and, at least after maceration in spirit, filled with grumoue 

matter. These fibres form the veins above described as existing in 

P. WALLICHII, which pass up along the centre of each axis of 

inflorescence, supplying in their course the scales, the column of sta- 
mina, and terminating by forming the coste of the ovarium. But  in 

P. GRIFFITHII these fibres are confined entirely to the axes of inflores- 

cence ; and although a branch appears to pass up  along the stamina1 

column, this appearance would seem to result rather from a discoloration of 

the tissue than from the presence of distinct fibres. The  remaindkr of the 

fronds consist of dense cellular tissue, the cells varying considerably in 

shape and containing, particularly in P. GRIFFITHII, much granular amy- 

laceous? matter. No stomata exist, although the distinctness of the cutis 

in the last mentioned species would lead one to suspect their existence. 

The s p a t l i ~  appear to be the only entirely cellular parts. The roots of 

P. WALLICHII consist, like the peduncles of both species, of an outer 

cellular and a central fibrous portion. 

I n  P. GRIFFITHII each axis of inflorescence is perfectly distinct ; each 

arising from the parenchyma, the cells of which are there smaller and all 

converging towards the peduncle. Opposite to each of these points the 
fronds adhere so firmly to the bodies on which they grow, that it is almost 

impossible to detach them to any considerable extent. The adhesion is 
indeed so extraordinarily firm, that each disc on its detachment tears away 

with it a corresponding portion of the surface of the rock or stone on which 

the plant grew. On detaching the axes of inflorescence srnall round alveoli 

are left, penetrating or reaching to the disc of adhesion. This is very 
conspicuous in old plants, which appear like brownish, rather thick, 

frequently ~erforated films spread over the surface of the bodies to \pllich 

they are attached. 

The most remarkable points of structure are perhaps the composition 

of the pollen, and the deciduousness of the cellular portiolls of the pedullcle 

and ovaria. 
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I11 describing these two species I have been guided by  the fact that in 

some plants of the order tlie stamina are arranged all round the ovarium. 

But I am allnost incliiled to believe that the flowers are in reality unisexual. 

The normal number of stamina is evidently five, the two interinediate 

ones being alone fully developed, and the central one often entirely wanting. 

The  abortive stamina are entirely cellular, they are slightly constricted 

towards their points, the part above the constriction being obviously more 

cellular. 

The  plants of the order to which PODOSTEMON belongs, have such 

an anomalous structure that it is scarcely possible to assign to it any natural 

situation. The only points in which it agrees with some other dicotyle- 

donous orders, are the absence of a perianth and the unilaterality of the 

stamina, which last character however does not seem to be of much import- 

ance. I t  is with much pleasure that I have been enabled to corroborate 

the accuracy of Dr.  LINDLEY'S inductions as to these plants being dicotyle- 

donous ; but i t  appears to me that they have no affinity with PIPERLCEE. 

D r .  von MARTIUS has remarked a t  some length on the order in his Nova 

Genera et Species Plant. Brasil. 1, pag. 6, 7, and has touched upon its 

affinity with LEMKA ; but his reasonings are founded upon the suppositiori 

of its being monocotyledonous. Putting this very stroilg objection aside, I 

think PODOSTEMON more allied to PISTIACEE than to any other known order. 

KAULFUSSIA. Blume. 

Ord. Nat. Filices. Marattiacea. Kaulf. 

Syst. Linn. C~ypto~arnia,  Filices. 

Char. Gen. Capsula: spars=, exsertae, orbiculari-cyathiformes, multi- 

loculares. Indusium nullum. 

Filices frondibus ternatis amplis, subtus stomatibus maximis apertis 

quasi perforatis, stipitibus basi bisquamatis, capsulis subsessilibus. 

KAULPUSSIA ASSAMICA. Griff. Mssr. 

Pronde triphylla, foliolis subsessilibus, stipitibus teretibus, capsulis 

sub-20-locularibus, loculis per dimidiaril longitudinem tantum delliscentibus, 
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Hab. I n  rupibus arenosis solo alluviali tectis Assamirc Superioris, ad 

basin colliuln Nagensium Gubroo Purbut  propinquis, uhi copiose indeni 

mellse Martii 1836. Umbrosissima amst. 

Rtliroma subterraneunl, longe repens, crassurn, carnosum, infra radi- 

culas teretes, tortuosas, semplices ramosasve proferens, supra ad basin 

cujusque stipitis in squamas duas pcrsistentes, carnosas, quam maxime 
pnpillosas (junioribus ilnbricatim conniventibus et frondem nascentem obte- 

gentibus) quasi ruptum Superficies papillis conicis magnis ~ i l i s q u e  cellu- 

losis irregularibus septatis asperata. Stipes pedalis, aliquando se squ i~e -  

dalis, teres, basi incrassatus, papillis pilisqne supra descriptis valde scaber, 

pilis rarius stellatis, sEpe ramosis, squamis badiis minimis peltatis raro im- 

mixtis. fions arnpla, ternata, ambitu deltoidea, novellz gyrata: intra 

frondis substantiam formats?, demum erumpentes pilis ramentisve rubris 

hispidissimae. Foliola subsessilia, oblongo-ovalia, acnminata, csrnosa, sub- 

integra, supra sordide viridia lavia et glabrata, infra albida, oribus magnis 

elevdtis innumeris stomatum officio fungentibus quasi papulosa, e t  ad  

venas, ultimis exceptis, modo supra descripto scabra, lateralia margine su- 

periori obliqua. Venatio: Venct. p r i n z a r i ~  (costre) crass= ; secundarire apices 

versus arcuatle et ope venularun~ nlutuo nexa?, vel lnagis distinct*, apice 

utriusque cum vena secundaria superiore confluente ; tertiariz vix promi- 

nulae ; inlervenia caeterum varie irregulariterque reticulata ; terminatio venu- 

larum ultimarum obscure clavata, vel intra-marginalis, vel intra areolas. 

Capselre (sori  cel. Kaulf.) maxima?, sine ordine evidente per to tan~ pagi- 

nam dorsalem frondis spars=, irregulariter seriatae vel sub-biseriatae, sit= in 

collflucntis venularunl tertiariarum et ultimaru~n, subsessiles, cyathiformes, 

superficie extern6 tot exarat5 sulcis quot locula, margine paullo incurvato 

sub crenato, crenaturis fissuris dehiscelltia? oppositis : loculis 

viginti vel ultra, verticalibus, ovatis, a lnedio supra usque ad apiceln rim$ 

illtrol'sum dellisceritibus, extus lutescentes, irltus luteo-badiZ, utrinque 

rubro-punctatz, siccatiolle rugosa?. Sporv~Ea in acervulo lutescentia, 

rotundata vel subreniformia, sub Iente centies augente minutissiule 
a ~ a b ~ e l l a .  

2 c 



Awatot~icc. Radices cellulosze, fasciculo vasoruin unico ccntrali fibr& 
circumato. Rhizoina e maxima parte cellulosum ; cellulz rotuiidatz, pressioilc 

angulata?, plurinm, parvte, succo rubro-rosaceo turgida ; 1ac11n;~ paucz 

interjetctz sine ordine evidente. Fasciculi vasorum plnres, sparsi, peri- 

pherih fibrosi, centro ductiferi ; ductibus plurimis, vix solubilibus, simpli- 

citer trabeculatis. Stipes etiain e maxima parte cellulosus ; c e l l u l ~  laxac, 

pressione angulate, minoribus succo rubro-rosaceo effaetis paucis et praci- 

pue yeripherialn versus sitis ; lacuna plures, spars*. Fasciculi vasoruill 

subnoni, versus basin stipitis irregulariter, versus apice~n hutjus circa cen- 

truin dispositi, sectione transversi oblongi vel subreniformes. Dispositio 
fibrarum ac vasorum eadem ac in rhizomate, sed vasa majora, ductusque 

solubiles, pseudo-fissi, compositi. Foliolorum cuticula utraque et przser- 

tim inferior, q u z  stomatosa, crassiuscula, e celli~lis sinuosis globulas paucas 

virides minutas continentibus formata. Stomata (vel potius perforationes) 

maxima, sine ordine sparsa, in areolis ininutis solitaria, in mediocribus plura, 

rotundata, inzequalia, supra cuticulam elevata, oculis nudis facile conspikien- 

d a ;  oris margine e cellulis linearibus 3-4-seriatis annulatim dispositis 
forinato, membranulli marginali simplici ? late crenath. Referunt omni 

sensu Hepaticarum quarundam stomata. Parenchymatis cellulae ut plurimum 

rotundat=, meatibus conspicuis intercept= ; cellulis cuticulz stomatosae 

propinqui~ laxissimis, quam rnaxime difformibus et lacunis ainplis intercep- 

tis. Loculorum parietes proprii tenues, membranacei, moleculis minimis 

crebris interspersi. 

Obs. For the knowledge of this plant being a Kaulfussia, I am indebt- 

ed to my kind friend Dr. WALLICH. In  my MSS. I had called its Macrostoma 

in allusion to its stomata, which so far as I know have hitherto been 

follnd only in the cuticulate genera of Hepatic=; these organs M. KAUL- 
FUSS describes by thc words " vesiculis pertusis." I have described thc 

capsule with reference to its appearance only : but it is at once obvious 

that the fructification consists of as many capsules as there are cells, united 

together by cellular tissue, which is deficient along their inner faces, but 

in this species only from their middle upwards. 
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The genus obviously belongs to the subtribe Marattiaceze or Danaeaceae, 

in which R.1. KAULFUSS has placed i t ;  the correctness of this is farther 

pointed out by the fact, that in Angiopteris the evolution of the young 

frond takes place in a similar manner, so far at  least as may be judged from 

the universal presence of the two scales surrounding the base of the etipes 

in this latter genus. 

M. B ~ u a i ~ s '  species may be thus distinguished : 

K. nscuLIPoLra fronde ternatr2, foliolis petiolatis, laterali uno alterove 

geminato bipartitove, stipitibus hinc canaliculatis, capsulis subnovem-locu- 

laribus, loculis per totam longitudinem dehiscentibus.-K. ESCULIFOLIA 

El.-KAULFUSS in Hook. et Grev. Icon. Filicum vol. 2. Tab. 229. 

REFERENCES TO PLATES. 

Plate  XIII.. Fruitbearing branch o f  BUCKLANDIA roPuLIFoLra; on the r igh t  side a branchlet 

wit11 male flowers, both  somewhat reduced ; on the l e f t  a leaf, natura l  size. 

P la te  XIV. Annlysis o f  the flower and f ru i t  o f  BUCKLANDIA POPVLIFOLIA. 

F ig .  1. Hermapl~rod i te  flower. Na tu ra l  size. 

2. Vert ical  view o f  a floacr, most o f  the petals ha l f  transformed in to  stamina. 

3. Vert ical  v i e r  o f  a normally developed flower; such are o f  very rare occurrence. 

4. Petal. 

5.6. D i t t o  ha l f  transformed in to  stamina. 

7. Dit to,  transverse section. 

8. Anlher w i t h  port ion of filament, viewed from belore. 

9. Di t t o  d i t to  behind. 

10. D i t t o  alter del~iscence. 

11. Di t t o  representing the mutua l  approximation o f  the valves. 

12. Transverse section o f  anher.  

13. Pollen. 

14. Capi tu lum of femalo flowers. 

By mislake Ibis plale and plste XV. bare been marked W. Cr iRlh  del., inatend of Lochmoo Slog del. 



Fig. 16. Fcmale f l o ~ e r  separate, ovariunl removed. 

16. Outer view of plnnenta rc~uoved from tllc ovsria, represcnting t l ~ c  situ:~lion of  the ovula of 

one cell. 

17. Lnteral view of tllrec ovule of one side of lhc ccll of t l ~ c  ovnrium, relnovcd nit11 portiun of 

the placenta. 

18. One of the middle ovula vicwed on its inner face. 

19. Do. the second integument, enclosillg the I I I I C ~ ~ I I ~ .  

20. One o f t h c  lowerrnos1 and perfect osula,  i1111er face. 

21. Do, viewed laterally. 

22. Do. upper part  of outer integument cut away, exposing llle uppcr part of tllr secolltl coat, 

within which is seen l l ~ e  apex of the nucleus. 

23. Mature fruit, several t i u ~ e s  enlarged. 

24. Transverse section of a capsule. 

25. Longitudinal do. running t l~ roug l~  boll1 cells, and exposing IIIC situation of the lateral seeds 

ofeacb. the base of the perfect ones alonc visible. 

26. Fruit ,  natural sizc ; more of the ovaria in this case are abortive Illan usually happens;  one of 

the capsules has fallen off. 

27. Inner  face of upper abortive seed. 

28. Long section of one of tllc middle do. s l~ewing i t  to be solid. 

29. Inner  face of perfect seed. 

30. Long section of do. wing removed alnlost entirely, apex of  the second con1 exposrd. 

31. Embryo. 

32. Neck of the second integument, l l igl~ly ntagnilied. 

All with the exceptions of No. 1 and 26 magnified. 

P l a t e  XV*. Frui t  bearing brano11 of S E D G ~ I C K I , ~  cenrs1r;oLln ; natural sizc. 

P l a t e  XVI .  Analysis of the fruit  of ~ E D G \ V I C K I A  CEflASlFOLIA. 

Fig.  1. F rn i l  several times enlarged. 

2. Dillo long section througl~ the centre. 

3. Longitudinal section o f a  capsule through botll cells ; seeds ill one cell remaining in silu, of 

the  other removed. 

4. Transverse section of a capsule. 

5. Seeds ofone cell removed in s i tu ,  viewed on the outer face. 

6. Capsule after delliscence, removed. 

7. Inner  view of half the preceding, separated along the septa. 

8. Ditto outer view. 

9. 10. Sterile seeds. 

See Note at  the preceediog page. 
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Fig. 11 Long seclion of a sterile seed 1owarda the middle of the placenta, shewn to be lined by a 

membrane. 

12. Outer view of lowern~osl  and perfecl seed. 

13. Inner  of ditto. 

14. Ditto ditto longiludinal seclion, neck o l  the second in tcgu~nent  exposed. 

15. Portion of the outer integument, bighly magnified. 

16. Embryo, one coljlcdon removed. 

17. One of the persislenl anthers. 

18. Ditto, transverse seclion. 

All the above Inore or less magnified. 

Pla te  XVII. Loft I~alf.  P O D O S T E ~ ~ O N  W A L L I C H I I .  

Fig. 1. Axis of irrflorcscence in a young stale with a portion o l  the frond. 

2. Ditto more advanced. 

3. Dilto ditto after tho del~iscence of the anthers. 

4. Florvcr viewed laterally; one of Ihe abortive stamina in ri tu,  1I1e olber displaced‘ 

5. Dilto viewed on the outer lace. 

6. Abortive anther. 

7. Pollen ; tho lowermost represent two afler immersion in water. 

8. Transverse seclion of ovarium. 

9: Young ovule. 

10. Ditto a little more advanced. 

11. Malure ovule; outer coat half cu t  awey longitudinally, exposing the ouclcun. 

12. Capsule a t  the period of del~iscence. 

13. Ditto after dehlscenco in the dry stale. 

14. Seeds. 

15. Seed n~oistened. 

16. Ditto after immersion in water. 

17. Ditto i ~ ~ ~ m c r s e d  in water and s l ig l~t ly  pressed. 

18. Embryo. 

Pla te  XVII. Right half. P o o o s ~ e n l o ~  G R I P F I T H I I .  

Fig. 1. Axis of inflorescence in a young state, upper or inner face. 

2. Ditto ditto ouler or under face. 

3. Flower of ditto detached, ouler view. 

4. Column of ditto wit11 portions of the two lateral stamina, inner view. 

5. Upper view of axis  of inflorescence during Ilotvcring. 

6. Ditto ditlo, under view. 

7.  Ouler view of perfecl flower, lateral and abortive stamina displaced. 

0. Transverse section of an t l~e r  before del~iscencc. 

9. Pollen. 

2 u 



114 DESCRIPTION OF ASSAMESE PLAKTS. 

Fig.  10. Ovulum. 

- 11. Dillo, longiludinal scclion cxposing t l ~ c  nucleus. 

12. Nucleus delec l~ed.  

13. Capsule viemed Intcrally. 

14. Ditlo del~isced, in the dry slate and onc of the valves nearly separated. 

15. Placenls.  

16. Seed. 

17. Inner  inlegulneul enclosing llie eml)rgo. 

18. Ernhrjo. 

19. Dillo, colglcdons displaced. 

P l a t e  XIX. KAULFUSSIA A S S A M I C A .  

The  figure on the left exlribils tho fern, reduced ; 1I1e detached frond on lbe rig111 is of the 

largest nalural sizc. 

Fig. 1. Porlion of the frond viewed on its inferior or dorsal face. 

2. Capsule viewed verlicnlly and on ils lower face. 

3. Dilto ditto upper face. 

4. Ditto longi lud~nal  and celiiral scction. 

5. Dilto transverse section towards l l ~ c  middle. 

6. Portion of l l ~ c  membrane of the cellr. 

7 .  Sporules viewed as  opaque bodies. 

8. Ditto immersed iu water. 

9. Long section of a portion of the frond carried llirougb oue of tbc stomala. 

10. Sloma viewed vertically and exteriorly. 

11. Long seclion o l  the apex of a rbczoma. 
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AMONGST the inost interesting of the Fossil remains of Mammalia, which 

have been found in the Sivhlik strata, the Camel may undoubtedly take u p  

a high position. Independently of the speculations which the remains of 

this genus would lead to, relatively to the forin and features of the country 

previously to their entombment, the circumstance of the Camel having been 

up to this period a desideratum in Fossil Zoology adds very coilsiderably 

to the interest of the present discovcry. 

The only" reinain which we find noted is in C v v ~ ~ ~ ' s O s s e n ~ e n s  Fossiles, 

where a reference is made to the Merjcothe~.i~t t t t  Sibericuna of M .  BOJ.INUS, 

Ossemens Fossiles tom 5 ,  part ii., page 507. Resides tlie ~ierycolherinm, C U V I E R  also 
notices in the same article a fossil femur, of wliich lie says " qui ressemble anssi beaoctlop, 
dans ce qni eu resto, ?I celui d'tin clianieau." A drawing of the specimen, whicll was fount1 
near  Monlpellier wn9 sent by M.  M , ~ R C E L  D E  S E R R E  to C U V I E R .  O u r  incormation does not 
extend later tlian the third edition of the Osseuens  1:ossiles iu 18%. 
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which CUVIER decides to be an undoubted species of Dromedary : this 

remain consists of three teeth brought by a merchant from Siberia: the 

place or stratum in which it was found is unknown, and CUVIER'S remark- 

'' Si les trois dents que M. BOJANUS vient de publier sont effectivement 

fossiles," throws an  uncertainty even on its antiquity. 

In the identification of the Sivblik fossil there can be no doubt ; and 

altllough we should have preferred delaying this paper until we had pro- 

cured a perfect skull, we may perhaps be excused for entering upon the 

description, since the portions of the skeleton we already possess, including 

parts of the skull, are sl~fficiently marked to remove all doubts on the animal 

to which they belonged. 

The Camel is placed in  systematic arrangements at  the head of the 

Ruminantia. In cornlnon with the rest of the family it has a compound 

stomach. I t s  molars have the form characteristic of Ruminants, and its 

skeleton generally is constructed on the same plan. But  the skull differs 

very materially in form from that of the horned Rumillants ; and we see 

in the less complete anchylosis of the metacarpal and metatarsal bones, and 

in the greater division of the carpus and tarsus, an approach to a higher 

family among the Mammalia. The  anomalous character of the pseudo 

canines, the presence of incisors in the upper jaw, the thickness of skin 

and horny soles of the feet, shew a strong affinity with the Pachy- 

dermata. This affinity is greatest with the Solidungula which the 

Calnels approach by their more divided carpus and tarsus; while the 

former approximate to the Canlels by their soldered metacarpals and 

metatarsals. 

I11 drawing a comparison bctween the skull of a Camel, and that of a 

horned Ruminant, the yeculiarities of the former are exhibited in the great 

width and massiveness of the cranial portion, contrasted with that of the 

muzzle, which is slender ; the position of the orbit is Inore centrical and its 

edges more prominent, owing lo the elongation of the craniuul and to the 

grcater clcvelol~ment of the temporal i'ossa. 
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We cannot do better however than follow CUVIER in his observations 

on the same subject; who, in drawing his comparison with the separate bones 

of the head, remarks-" In  the tnle Camels the occipital crest is more 

6 L  elevated, and the temporal f o s s ~  more hollowed than in the Lamas ; this 

6 G  development being nearly as great in the Camel as in the Carnivora, 

the occipito-temporal suture is considerably in front of this crest; the 

nasal bones are narrower at their bases, and a much larger space inter- 

<' venes between the small membranous portion situated at the angle of the 

'' nasals, and the lacrymal bone, a very small partion of which is exposed, 

" and which does not even extend to the internal sub-orbitary foramen in 

" the orbit." These remarks are applicable to the Ruminants generally as 

well as to the Lamas, although the passage from which me have made 

the quotation is intended for the latter : we may add two other points in 

which a marked difference exists between the skull of the Camel and the 

horned Ruminants. lst, in a greater depth of maxillary bone, and a con- 

sequent elevation of the nasals. 2d, in the external nasal aperture being 

provided with three pairs of bones, the nasals and intermaxillaries being 

separated ; this intervening space is a general feature in the Camel, although 

subject to great variations in extent. We have seen specimens with the 
nasals and intermaxillaries separated by a space of two inches ; and others 

again with only one quarter of an inch of the maxillary bone appearing 

on the nasal aperture. In  the horned Ruminantia this peculiarity is only 
observable in the Yak and Auroch. 

We have considered the above observations applicable in pointing out 

the difl'erences that exist in the osteology of the Camel's head and that of 

other Ruminants, previous to entering upon the teeth ; as with these two 

points fully explained, the identification of our fossil is placed beyond all 

doubt, and it will oiily remain then for us to shew the differences which it 

exhibits. 

I t  has been before noted that the ailomalous cllaracter of the teeth is 

one of tlic points coonccting the Camel with a higher family. The molars 
' t e  
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hoivever are, as is normal in Rumi~~an t s ,  in number twenty-four; six on each 

bide in the upper, and tlle saine in tlie lower jaw. The first molar, which 

from having tlie simple and pointcd form of a canine tooth has by some 

Naturalists been ternled a second canine, is one of the chief peculiarities of 

the Camel. I t  is situated a t  some distance from tlie remaining molars, 

which, in iluluber five, are in a continuous series ; in the lower jaw the 2d 

molar or that which inay be considered the first of the series, is described 

by  CUVIER as falling out at  an early age: and not being replaced, it leaves 

a series of four teeth only. 

We have examined a number of skulls of the common or Arabian 

Camel, and have only found one example of the existence of this 2d molar 

in the lower jaw ; the series in all other cases consisting of four, with a 

wide intervening space between the 1st and 3d. That it is a part of the 

true series is undoubted from its existence in the specimen above alluded 

to. I t  is exceedingly small and rudimentary. I ts  position is centrical on 

the space between the 1st and 3d of the whole series. 

The  skull in which u7e have observed this sinall and deciduous tooth 

is from a fine specimen of the Camel procured at  Hissar. The animal 

to which i t  belonged was full grown, we should say somewhat passed the 

adult state, judging from the bones of the cranium being anchylozed and 

a consequent absence of sutures. There is a greater development of all 

the distinctive characters in this specimen in depth of maxillaries ; com- 

parative dimensions of the cranial and facial portions, &c. arising from the 

superior growth to which the animal has attained, and to the superior class 

of ailiinal from which it was selected ; and the space occupied by the max- 

illary hone in the external nasal opening is also smaller than we have 

observed in any other specimen. 

In  the upper jaw the line of molars consists of one sharp pointed tooth 

similar to a canine, and situated at  some distance in front of the others, 

which are in a continuous series; the two first being single barrel'd, and the 

three last, or the three true molars, double barrel'd. 
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In the lower jaw a sharp pointed tooth, corresponding with that in the 

upper jaw, is situated in the same way ; and takes the place of thc first in 

the series. The intervening space between this and the continuous line 
contains the second or small deciduous molar. The  remaining four teeth 

are placed together, the first of these (or third of the whole series) consist- 

ing of a sin~ilnr cylinder, and the three permanent molars as is usual with 

the Ruminants, being double barrel'd with the exception of the last which 
is triple barrel'd. Finally, as in the Sheep and Antelopes, the cylinders are 

well defined, and without any approach to accessary pillars. 
There are two canines in tlie upper jaw, as we find in another section 

of the Ruminantia. 

The presence of incisive teeth in the upper jaw is peculiar to the Camel 

as a Ruminant. Of these teeth there are two, corresponding in position to 

the outer incisors, and similar in form to the canines. I n  taking a lateral 

view of the skull this siinilarity of form in the incisor, canine, and first 

molar, gives the appearance of three canines in the upper jaw. 

In  the lower jaw there are, as is normal in the family, eight incisors, 

differing in form from those of other genera ;-the outer ones taking the 

simple and pointed forin as described above, and the six intermediate ones 

being more regular in proportions than is usual in Ruminants, and having 

on each side a nick or hollow on the grinding surface. 

The teeth of the Camel then are as follows : 

Upper Jaw-2 Incisors. 

2 Canines. 

12 Molars, two of which are pointed and have been 

termed second canines. 
Lortier Jaw--8 Incisors, two of which are pointed. 

12 Molars, two of which are pointed, and two deciduous 
at an early age. 

The chief peculiarities of the skull are- 

1.  Narrowness of muzzle. 
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2. Advanced position and prolninence of orbits. 

3. Elevation of sagittal and occipital crests and development of tern- 
poral fossz. 

4. Narrowness of nasal bones at  the posterior extremity. 

5 .  Extreme depth of maxillary, producing an arched appearance in 

the nose of the animal. 

6. Form of sphenoid and basillary portion. 

7. Number of bones on tlie external nasal aperture. 

This summary brings us at  once to the comparison of our fossil 

species with the existing Camelida. 

I n  pursuance of the rule tliat we have proposed to follow in naming 

the new species so as  to ally them at  once to the mountain series, 

whence their remains have been obtained, we propose calling the largest 

and that nearly approaching the Indian species, Camelz~s Sivnlensis: to 

the second or a smaller species, the description of which we shall enter upon 

more fully hereafter, and which may perhaps have been more closely allied 

to the Lama, we propose the name of Camelus Antiqzdus. 

Of theCamelusSiualensis we draw our description from the remainsboth of 

the skull and of the bony structure of the animal generally. We have a t  
present only portions of the skull to guide US. The remains of the lower jaw 
however are perfect, including the coronoid processes. The articulating 
ends of bones are in sufficient abundance, and in a sufficient state of preser- 

vation, to enable us to form a very tolerable idea, of the size and height to 

which tlle animal must have attained. 

To commence with a comparison between the fossil skull and that of 

the Dromeda~ius or common Camel in use in the Bengal Provinces. From 

the imperfection of our fossil fragments, and the sutures not being dis- 

tinctly traceable in most cases, we must be satisfied with a view, lirnited Inore 
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to the general character than to the detailed boundaries of the bones ; yet it 

is fortunate, that in some cases where these boundaries are especially re- 

quired as a distinctive character, as in the naso-frontal and naso-maxillary 

suture; our fragments, imperfect as they are, have been provided with 

them. 

The form of the skull, position of sutures (as far as our fossil fragments 

exhibit), and the teeth both in number and character, very closely resemble 

the existing species above referred to. We draw our comparison from a 

fragment consisting of the posterior portion of the nasals and maxillary 

bones with the frontal to the posterior border of the orbits. This fragment 

would alone establish the generic position of the animal, and in the absence 

of a perfect skull we could not have possessed a specimen more applicable 

to our present purpose. This fragment in fact contains three of the most 

prominent points in which the Camel differs from all other Ruminants : here 

we have the contrasted breadth of the frontal and facial bones, the extreme 

narrowness of the posterior extremity of the nasals, and the great distance 

between that point and the anterior border of the orbit, distinctly shewn. 

In  the fossil there is a strong resemblance in all these points to the species 

now existing ; the swelling of the frontal is as highly developed, and the 

deep superciliary notch as well defined. The narrowness of the nasal 

bones oil their approach to the frontals is well marked, as also that space 

occupied by the membranous portion in rear of the nasal bones, and the 

superciliary foramina correspond in size and position, being placed as 

remote from the orbit as in the living animal. In viewing this fragment 

laterally we observe that the orbit has an excessof length on its antero-posterior 4 

diameter, the orbit of the existing Camel being either a perfect circle, or 

having the excess of length in its vertical dimension. The mutilated state 
of this fragment-(see Figs. 1 and 2, giving an upper and a lateral repre- 

sentation of the fossil) does not admit of remark or comparison further 

than that the animal to which it belonged was far advanced in age, and had 
2 F 
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arrived at  that period and state of dentition when the obliteratio~~ of tile 
crescentic lines was complete, aud when the grinding siirface consisted of 

ivory with an imperfect margin of enamel. The second and third false 

molars, or those \~ritll a single cylinder, are here in position ; exl~ibiting a 

remarkable affinity to those in the existing Camel both in forin and in 

the contrasted obliquity of wear (to front and rear respectively in the 

first and second teeth,) which is such a peculiar feature in the old 

auiinal. 

Fig. 3, is a representation of another fragment ; both jaws locked toge- 

ther, but the anterior and posterior extremities, with the upper surface of 

the skull, wanting. The aniinal from which this remain origiuated, was 

young-its ultimate permanent tooth not completely developed, and the 

third inilk molar still in position. The  general character is that of the pre- 

sent Camel, tlie form of maxillaries, thickness of lower jaw and external 

appearance of teeth corresponding as closely as two skulls of one species 

would do in the a ~ l i ~ n a l  now existing. The  position of the sub-orbitary 

foramen, however, is rather higher up on the maxillary, and the diminution 

in depth or tapering of the lower jaw is not so considerable as we observe 

to be the case in the existing Camel. 

Fig. 4, gives us a still further insight into the form of the head of 

the fossil Camel. The  lower jaw (with the exception of the upper por- 

tion of the ascending branches including the condyle and coronoid pro- 

cesses) is quite perfect; and the lines of molars of the upper jaw are also 

in position. Here we may express a regret on the want of careful superin- 

tendence in excavating and removing these fossils from the stratum. I t  is 
possible in the present case that the whole of tlie upper portion of this 

specimen might have been obtained had proper care been taken in remov- 

ing the circumjace~lt matrix. I t  will be seen that the upper portion has 

been as it were cut off on a line with the alveoli of the upper molars, leav- 

ing not only them but also the upper canines in position. 



Pig. 5, represents the lower jaw of the existing Camel, and placed in 
juxta position with the fossil will convey a tolerable idea of the form and 

cllaractcr of both. The measurements of the lower jaws are annexed. 

This fossil is the remain of a very old animal ; the canines and pointed 

teeth nre worn down to a flat surface, and the molars which can be par- 

tially examined, from the circuinstance of the two jaws having been fossi- 

lized obliquely on each other, appear to have lost all their enamel excepting 

the exterior border. We before stated that, although the cranium and 

facial bones were entirely removed, the lines of molars on both jaws were in 

position; the animal liad partly from age and partly from accident, lost the 

first molar from the right side of the upper jaw. This tooth must have 
dropped out at an earlier period than nature had ever intended, and the 

coronal surface of the corresponding tooth in the lower jaw for want of the 

wear which i t  ought to have had under the natural course of detrition is 

distinctly marked with its crescentic lines of enamel. The fall of the 
toot11 has further led to a tendency on the part of the rear teeth to incline 

forwards and partially occupy its place; this inclination had so far ad- 

vanced, as to prevent the posterior cylinder of the tooth in the lower jaw 

fro111 undergoing any change, tlie front and foremost cylinder only of this 

D I M B N S I O N S ,  LOWER JAW. I1 ISSAR.  R A N P U R .  

1. Extreme length from alveolus of incisors 
to rear of ramns, .................. 

2. Ditto expanse of ala: to the rear, ...... 
3. Ditto lengll~ of synlpllisis, ............ 
4. Width of jaw over 1st or pointed molar, .. 
5. Length of molars in series,.  ............. 
6. Distance between 1st or pointed molar 

ant1 tile :jd or 1st of the series, } ...... 

8.1 
5.4 
2.1 
5.9 

2.95 

7. Extren~e depth of ramus at the ascending 
angle, ] 4.25 1 1 0 8  ............................ - 1 4.0 1 .I01 

5 
. I 1 0  
,052 
5 

.075 

6.4 
6.325 
1 . 5  
5 . 4  

2.575 

.I62 

. I35  

. O M  

.I37 

.065 

6.2 
4.95 
2.0 
5.2 

2.6 

.I57 

.I25 

.050 

.I32 

.OGG 
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penultinlate tooth having undergone this singular alteration and arrived at 

this diseased form. 

I n  referring to the table of measurements above given, tlie excess ill 

size of the fossil is tlie most prominent feature, but the relative dimensio~~s of 

the different parts, with one exception, bear a close affinity to those of the 

existing Camel. In  the jaw of the latter there appears to be a greater 

depth at  the alveolus of the ultiinate molar on tlie commencement of the 

ascending branch, which may possibly result in some degree from age, and 

the more perfect devclopme~lt of the teeth; but in other respects the 

resemblance is striking. The exception to which we refer is in the second 

measurement, shewing the breadth between the ranli or ascending branches 

to the rear, a difference of some importance, as it involves in the structure 

of the cranial portion of the skull an increase of width, and a greater distance 

between the articulating or glenoid surfaces for the condyles of the lower 

jaw. We are borne out in the correctness of this inference, by the remains 

of our second species of Camel, which fortunately is very perfect in the 

cranium, and where the breadth and form of this region in comparison 

with that of the existing Camel are very different. To this, however, we 

shall refer in its proper place, satisfying ourselves with the conclusion that 

the Camelus Sivalexsis and the Cumelus Antiqzcus corresponded in this res- 

pect, and that the former differed from the existing Caniel in the form and 

excess of width of the cranium. In  comparing the teeth of the fossil 

represented in Fig. 4, with those of the Carnekcs Dromedarius we observe 

no difference excepting that which may liave arisen from their difference 

in age. That of the fossil must have been considerable, as may be observed 

in the wear, and flattened surface of the fourth or pointed incisor. The 
intermediate incisive teeth have been slightly disarranged in the matrix ; and 

it will be observed in the drawing that one of these teeth has beell displaced 

and is now situated above, imbedded in the rock. The grinding surfaces of 

all tlie incisors are much worn, and all marks of the lateral nick completely 

obliterated. On the opposite side to that represented in the plate the canine 
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tooth of tlie upper jaw is situated in position with its point downwards, im- 

beddcrl in the mass of matrix, which it may be observed reposes on the anterior 

parts of the fossil. This caiiine is much worn both on the point and on 

the anterior side; and its resemblance to that of the Camel of the prescllt 

day is sufficiently close to make any further comparison unnecessary. 

F i g s  6 and 7 are portions of the lower jaw of the skull, a fragment of 

which is represented in Figs. 1 and 2. The  rriass from which these remains 

werc recovered was carefully broken up  by ourselves, and the broken 

pieces united afterwards. A great portion of the cranium appears to have 

been disintegrated and so mixed up with tlie matrix, as to make all attempts 

at a separation ineffectual. The  anterior part of the lower jaw has suffered 

in this way, but tlie extreme good forturie of rescuing tliat portion repre- 

sented in llie figures above alluded to, consisting of the r a ~ n i  of both the 

right ant1 left side with the condyles and coronoid processes entire, is 

ample compensation for tlie loss, more especially as the incisive extremity 

was already in our possession, and we were only in want of the articulating 

and coronoid processes to complete the jaw. Tlle difference in form of 

tlie fossil will be observed on a referencc to Fig. 5, wliich is a representation 

of the lower jaw of the existing Camel. I n  giving tlie measurements we 

place in juxta position those of the Hissar and Seliaranpur Camels before 

referred to, and to facilitate reference have defined the boundaries of our 

lines of measurement 1)y capital letters. 

EXISTING EXISTING / EOsslL* 1 HISSAR. 1 SEHARAN- 
P U R .  

- 
Total dnptll from top of  coronoid process to 

......... lower border of  jaw, or froni A. to D., 1 
Ditto  from surface of articulating condyle to 

lower border of jaw, or from 8. to D ........... ) 
Ditto fro111 heel to lower border of jaw, or from 

C. to 1) ] ............................................... 

"." 

3.6 

Depth from A .  to R. or from top of coronoid 
procesl to upper n~argin of ar t i cu la t in~  2.85 
condyle, ............................................. 

X r e a ~ l l i  of conl!yli on transverse 1.7 

2 G 

072 

044 

.211 

.I3' 

.001 

- - - -  
'233 

."' 

. IS2 

1.1 028 I 1.5 I 038 
6.5 1 0 1 1.6 1 041 

'" 
0.0 

7.0 20 

.lG2 

4.7 .I19 
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The  fossil ramus has more the form of that of the Ox than of the 
Camel ; the slenderness of its proportions resembles that of the Cervidae 

more than of the Camelid= to which it belongs : and were it not for tile 
heel or step on the posterior ascending margin which as the generic mark 

establishes its position, we should have been a t  some loss in recognizing as 

the remain of a Camel, a fragment bearing in its external appearance so 

strong a resemblance to the Ox, Deer or Antelope. Independent of .the 

heel, the Camel now existing, is rather peculiarly formed in this part 

in comparison with other Ruminants. Tlle Buffalo is that which lias the 

nearest approach to it. In  the existing Camel, the ascending branch rises 

at nearly a right angle from the line of jaw ; it has considerable breadth on 

its antero-posterior dimension, and its coronoid process is short, straight 

and massive. I11 the fossil Camel the ascending branch is as oblique 

as  in the Ox ; it has no excess of breadth on its antero-posterior dimen- 

sion, and its coronoid process is long, slightly curved back, and slender. 

Here are points of difference sufficiently striking-but there is a still 

further difference in the form of the condyle-that of the fossil having 

a much longer transverse diameter than in the existing Can~el  ;-its pro- 

portions are much Inore slender, and the depression on its upper margin 

lnuch deeper. W e  may remark however that the slenderness of the fossil 

condyle is only comparative, with reference to that of the same genus now 

existing, and that it bears no resemblance whatever to the condyle of either 

the Buffalo, Ox, or other Ruminants. The  conclyles of the two former 

are much slighter and the upper articulating surface much narrower than 

in the Camel. 

On the peculiarity of form above described as appertaining to the 

ramus of the lower jaw, we are naturally struck by the close resemblance it 

bears to that of the hor~ledRuminants, and its marked variation fro111 the same 

bone belonging to the Camel of the present day : and we should be inclined to 

rcfer to the extreme length of the coro~ioid process as a point tending in all 

probability to unravel the mystery, were we not struck with the discre- 
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pancies that appear even amongst animals of the same species, in the length 

and dimensions of this process. 

The length and breadth of the cororioid process appear to be distin- 

guishing features in all anilrials where there is a great depth of the temporal 

fossa and great elevation of the zygomatic arcli ; and also in those animals 

possessing the power of great lateral motion of the condyle in the glenoid 

cavity. Ainorigst the former may be included all the Carnivora and predatory 

animals : amongst the latter the Runiinantia, to which only we shall a t  

present refer, although there appears to be considerable obscurity on the 

changes that modification of form of this process entails upon the pl~ysical 

economy of the animal. 

The C a p r i d ~ ,  including Antelopes, appear to liave the coronoid process 

more developed than the Bos ; the Bos more than the Camel. We observe 

that this process in the common Goat, C.  IIircus, is long and broad, and 

in the A. C l ~ i k n r r a  long but narrow, in the A. Tetrncornis it is short. I n  

two specimens of the male and the female of the Nilgai ( A .  P i c t a ,  PALLAS), 

we observe that the female has exceedingly a long coronoicl process, 

much curved to the rear; whereas that of the male is short, straight and 

pointed. We could give additional instances were it necessary for a 

\\.ant of any rule of uniformity, in fact the inferences of the value of 

this process in establishing any peculiarity in the organization of the mas- 

ticatory faculties, appear to us, as we before noted, to be clothed in consi- 

derable obscurity. 

With these remarks on the osteology of the head, we will after the 

following Table, shewing the comparative sizes of the ultiniate tooth in the 

upper jaw of a number of fossils conipared with that of the Camel now 

existing, proceed to the rest of the bony structure, wliicli, from the strong 

reseinblance that exists between the fossil and lnodern types, will occupy 

but a small space. 
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' C o i t i p a r n t i v e  dinaensions o f  the ~ ~ l t i t n a t e  or t l i irr l  g)ei./tznneut n r o k ~ , .  in /hr: 

~iyyer j n l o  o f  the F o s s i l  cirtd qf llte e.cistitr;, C(lrjrr1. 

Of the vertebral column we possess a very perfect atlas with part of the 

axis attached to it.-The forin is precisely that of the corresponding vertebra 

of the existing Camel, with the exception of an increased development to 

the ridge on tlie lower side, and a consequent increase of depression of the 

lateral surfaces in which the arterial foramina are situated. The  shortness 

of the wings and the conical form of the atlas correspond with that of the 

existing Camel. 

Of the axis, we have only a mutilated specimen, the posterior portion 

is altogether wanting, but the remainder is similar to that of the present 

Camel. 

DIMENSION. 

W e  possess a number of the lower extremities of both the humerus, 

and the radius and ulna ; some of them in connected joints, others sepa- 

rate ; but we have not been able to detect amongst the numerous fragments 

in our possession, the connecting pieces by which the bone in its whole 
length could be established. We see no difference whatever in these frag- 

ments, and in their articulating ends from those of the existing anirnal. 

The  anchylosis of the radius and ulna is as complete; the surfaces for 

the articulation of the scaphoid and cuneiform bones as flat and unnlarked 

by a hollow ; and the lower extremity of the ulna is as destitute of an 

~?OSSII. 2D. 
EXISTING 

IST. FOSSII. 3n. 

- 

I~rch. iUetre. 
_ 

2.00 / OjO 
I20 0 3 0  

Longllr on its antero-poslerior 
measurement, 1 .................. 

Rreadtli on its greatest lateral 
bulge, ........................... ) 

I~rch. 1 Dlrtre. Irrclr. illelre. Inrlr. Jlrtre. 
- - - -  
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external process for cmbmcing the cuneiform bone of the carptls as the 

exist ill;: C';tlnel. 

Tlle carpal bones are equally correspondent both in form and nulnbcr- 

the small bone in rear of tllc os nlagllllm and connected bone having the 

same rna~.kec\ ancl spl~t,rical lleaclecl articulation wit11 the scnphoid. 

We now come to the metacarpal bone, of which we have a very per- 

fect specimen attaclled to the end of t l ~ e  radius and ulna hy tlie interrne- 
diate carpal I~oncs. We see no difi'erence in form and no peculiarity rerluir- 

ing remark. We derive data l~owever from this for establishing the com- 

parative size to \rliicli the Sivalik Camel arrived--our dimensions are placed 

in jnxta-position with thosc of a full grown ancl common sized Camel of the 

present day : 

The extent of non-ancl~ylosis, and the form of the pullies for articula- 

tion with the phalanges, and tlic phalanges themselves, appear to corres- 

poud, and to be equally characteristic in both the fossil and the living 

Camel. 

With the posterior extremities we are not so well provided, and shall 

content ourselves with a reference to the femur only, of tlie lower end of 

wllich bone we possess a variety of specimens ; of the largest of these we 

annex the dimensions : 

FOSSIL. 

Inches. 1- ................... E x t r e m e  transverse b i e a d t l ~  i n  contlylcs 4.9 
Ditto h r e a d l l ~  from front to rear, ........................... 5.4 
Ditto breatlth between condyles ,  ........................... 0.675 

EXISTING. 

E x t r r m e l e n g l l ~  o C ~ t ~ e t a c a r ~ a l  bone fl.oln its srtirolation 
with the carpals to articulation with the phalanges .... ) 

Irtches. i Metres. lrchcs. ( llletrerr. 
-- 

1 . 8 5  I 4 7  1 ,403 

I 
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With tlie exception of the proximity of tlle condyles to each other in 

the fossil, there is no marked difference ; all the hollows anti l~rotuberanccs 

on tlie bone of the existing animal have their corresponding ones 011 the 

fossil. The  femur in its lcngth also appears to have had as great a curve 

forward as we observe in that of tile Camel of the present day. 

This brings us to a conclusion on the comparative differences between 

tlie Camelus Sivule~zsis and the Canzeltis Dror~~edarius now existing. Although 

the fossil fragments from which this comparison 11as been derived are not 

either so perfect or so nunierous as we could have wished, they are still 

sufficiently so for every purpose of comparison, and in some cases we have 

been even struck with the remarkable perfection of the fossil, co~lsidering 

its soft and in many cases imperfectly indurated quality, addecl to the 

intimate combination with, as well as adhesion to, tlie matrix, which consists 

of a light colored clay wit11 a small admixture of sand. 

I n  recapitulation of our above remarks, therefore, we will note that 

independent of the peculiarities described as esisting in the cranium of tlie 

Camelus Sivalensis, upon which ~eculiarities we rest its specific chatacter, 

there must have been others in its external fonn. Tlicse differences how- 

ever could not have extended far : its general cllaracter must have borne 

a close affinity to that of the same aninlnl of the present day, and although 

we have proofs of its size having exceeded our existing Canlel in a propor- 

tion equalling a t  least one-seventh of its I~cigllt, w-e are unfortunately igno- 

rant of the effects that domesticatio~i may have caused in the deterioration 

or otherwise of the Culnel~cs Dl~o)~ze(lurius; especially in a country and 

amongst a race of people who pay little attelltion to the iml)rovement 

whilst the natural increase is sufficient to supply their wants aud add to 

their comfort. Tlle Cu,nelus D~.orl~~da~ar.ius from whicl~ our comparison has 

been drawn must not be confoundecl with the Camelzcs B a c t ~ , i n n ~ ~ s  or Camcl 

uscd by tile Arabs. 

For the Camel in a11 its perfection we must seek the shores of the 

Caspian, to the hordes and wandering tribes who from generatio11 to gene- 

ration have looked upon this animal as the only means by wl~ich they 
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could as tlie only means by which communication coultl be mnir~tain- 

ed over ocealls of sand and miles of desert. If any care be given to tlie brced 

oftlie Camel in its domestic state, we sllould expect to find it it1 t l~ is  

quarter; but among tlie people of India who use the anirnal mercly as  a 

beast of bnrtlien, and carry on the breed much in tlie same way as they do 

their otlier donlesticated animals, we have no reason to expect 

ally i1nprovement. In the Government strul we have no doubt that 

all feasible means are exerted to irnprove tlie breed, or a t  least to 

prevent deterioration by maintaining ri stock from the largest and 

finest grown auimals. I t  will LC noted that one of the skulls referred to in 

this paper is from the stud, and the person to whom we are indebted for its 

use as a means of cornparison described it as Ilaving belongcd to a very 

large male Carnel: but liere also we see no great difference in size, 

although tliere are differences in the greater development of the bones of 

the hear1 and face. The constant influx of Camels in the whole sweep of 

the Indus and its branches from Lucliana to Sllil~ri,g~u~., or even to tlie 

Indian ocean, most undoubtedly keeps up the supply, but does not add any- 

thing to tlie improvement of the species. Indced, we are inclined to con- 

sider that the Carnel has deteriorated in size from that to which it attained 

in its wild and natural character, aud should our inference be correct, tlle 

ilirnensions obtained from the comparative measuremeilt of the belles of 

our fossil species, may lead to a very tolerable idea of tlie size to wllicll the 

Camel reached, wlien unsliackled by the trammels of man, and leading its 

existence in the wilds of its own native region. 

We regret our inability, fro111 want of specimens, of adding to this com- 

parative state~nent, the dil~lensionv and peculiarities of fbrm of tlie Bactrian 

or true Canlel with two humps, Crtj~~eh~s Boctrinlllcs of authors. The Canze- 
111s D~.o~~tedu~ilcs or the Dromedary with onc hump is tlie animal from \\.hich 

wc have drawn our description. 111 STARK'S Natural History the former is 
stated to bc the lot~gest of the two-Ca~jlel~ss Bnct~.ianus being described as 

" about 10 feet ZOXJI," and C(t1ud1s D~ .os~eda r i~u  as " nearly 8 feet 20t1g.79 

We are not aware of the limits upon which the above lneasurenlc~~ts are 
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drawn; but in taking those of a perfect vertebral colr~inn from the atlas to tile 

last caudal vertebra of the common sized Cnmelzcs Dr~ot~tc.cln~i~is-we obtain a 

measurement of 9 feet 10 inches, including tllc head. The total lcngth of the 

Camella Dt~ornedarhcs is 11 feet 4 inches, and this must be coi~siclered as 

under the full measurement, from the absence of inter-vertebral cartilages 

which connect the vertebra: in the living anirnal. STARK'S specific charac- 

ter evidently leaves an impression of a superiority of size in the CameZ~a 

Bnctrian~u. We learn from ELPHINSTONE, in his history of Caubul, that 

the height of the latter animal is considerably less ; that it is shorter and 

stouter ; well adapted for rocky and hilly countries ; and from its sl~ortness 

of limb, less liable to accident, than its tall and slenderly formed congener. 

On the Camels in Ajkhd~~ista'n, the author above mentioned, remarks 

-" The Dromedary is found in all the plain country, but most in sandy 

'$ and dry parts; this is the tall long-legged animal comrnon in India. 

" The Bactrian Camel (which I understand is called Uzhree in Toorkee,) 

" is much more rare, and I believe is brought from the Kuzzauk country 

" beyond the Jaxartes. H e  is lower by a third at  least than the other, 

is very stout, and covered with shaggy black hair, and has two distinct 

" I~umps, instead of the one hunch as the Dromedary. The Boghdee 

" Camcl, in the south-west of Khorasan, is shaped like the last mentioned, 

but is as tall as the Dromedary. Even this last varies ; the Dromedaries 

" of Khorasan, being lower and stouter than those of India."* Again- 

" Many Dromedaries are bred here, or at least by the tribes whose residence 

is partly in Damaun. They are much darker in color than the colninon 

l r  Camel, have shorter and stronger limbs, and are far better calculated for 

6 r  work anlong hills.".t 

I t  would appear froin ELPHINSTONE'S remarks that there arc three 

species of Camel- 

lst.-Tllat which has obtained the specific deno~nination of Cnniehts 

Dromeda~.ius-tall, slender, with one bunch, and common to India. 

KLPBINSTONE'S Caubul, 2d edition, 1810, vol. 1, p. 280. 

t Ditto ditto, ditto, vol. 2, p. 72. 



2(l.- Ck,~,,~l,rs 13rrctriur~us, or tlie Bactrian Ca~ncl, \\.hiell is one-third lese 

in ht,igIlt tll:ln the forii~er one, stout, covered with black hair, and with two 

distiact Ilnmps. 
3d.-The Bofs.kdi C'limel resembling in sliape the Bactrian, but wit11 

the heiglit of the Dronrcdary or Ctaarehis I )~~ome~kir i~c . s .  

The Kliorasan Dromedary lnay be considered as a variety of the 1st 

species or Cc,llreltls Dt -o~~~ccktr ius ,  with less llcigl~t but stouter proportions. 

111 GRIVPITH'S Translation of the Rbgne Animal, notice is drawn to a 

third species distinct from the Bactrian and Arabian Camels in the posses- 

sion of RucuEnE ; of this third species however the characters are not given. 

HANILTON SMITH in G ~ I ~ F I T H ' S  CUVIER* divides the genus into the two 

species, Uuctrinnus and Dro~~teclarius;  considering these as the parent stocks 

from which a number of breeds and varieties have sprung, " all nevertheless 

" depending on the very trivial distinctions of color, size and form :" but 

the specific characters of these parent stocks differ very materially from 

tliosc derived from ELPHINSTONE'S work before alluded to, most especially 

with reference to the Cn~lzelus Bucttinll~cs described by that author as one- 

third lower in height than the Arabian Camel. HABIILTON  SMITH^ says 

in describing the Cnrnehis Bactt.ianus, " his height may be considered supe- 

" rior to the Arabian, and the bulk of his body more considerable. The  

" large breed of this spccies attains seven feet and a half from the top of 
" the l~unches to tlie ground, the legs are proportionately short, and the 

" body long." The height of the Arabian Camel, according to the same 

authority, does not exceed seven feet, those of Turkey are the strong- 

" est and the best suited for Lurthen, those of Arabia and Barbary the 

" lightest; and those of India, where there are breeds for both purposes 

" constantly supplied by fresh importations from the North West, yet 

" probably inferior in their class to those more in the vicinity of their 

" original climate." 

* Vol. 5,  p. 298, Synopsis Blammalia. 

I 
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JVe have been desirous of asccrtnil~itlg the escess of height to which 

tile existing Camel arrives, to for111 a correct opinion of the proportionate 

size of our fossil species, and for this purpose have consulted those autllori- 

ties from whoin i t  was most likely to draw accurate information. The 
accounts are sufficiently conflicting, but that of GRIFFITH, as an authority 

on a point of natural history, may be considered as the best, and the most 

properly to be depended upon : assuilling therefore that the comparative 

heights and proportions of the Calttelus Bnctriavius and Castelus Dromedarius 

as shewn by GKIFFITH are the true ones, and that the latter is of a smaller 

size than the Bactrian Camel, we are still borne out in our conclusions with 

regard to the excess of dilllensions of the fossil or Camelus Sivalensis, and 

that this excess applies generally towards all the species of Camel now 

existing. 

Nortltern Dohb, July 15, 1836. 

REFERENCES T O  PLATES XX, XXI, O F  CAMELUS SIVALENSIS. 

Fig. 1. View of portion of skull  of Camelus Sivalensis from above. 

2. Ditto ditto lateral view of Fig. 1.  

3. Side view of another portion 01 skull of Ca~nclus Sivolensis w l ~ h  lower jaw ~ t t a c l ~ e d .  

4. Side view of lower jaw of ditto with the ~nolars  of the upper jaw in position. 

5. Side view of lower jaw of exisling Camel ; Camelur Dromedarius.  

6. Side view of ditto of Catnelus Sivalensis right side, exhibiting i l ~ e  peauliarilies in 

form of the ascending branch and the coronoid process. 
U M  

I .  Side view of ditto ditto left side. 

8. Portion of lower jaw Camelus Sivalensis right side inner view. 

9. Ditto ditto left side outer view. 

10. Ditto ditto ditto inner view of No. 9. 

11. Ditto ditto right side outer view. 

12. Fragment or upper jaw Camelus Siualensis, shewing the ultimate and penu l t ime t~  

molar of tho lehside. 

13. View of No. 12, exhibiting the inner side and coronal surfaces of the molars. 
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ON 'TlIE 

F E L I S  C R I S T A T A ,  

A N E W  F O S S I L  T I G E R ,  

BY H U G H  F A L C O N E R ,  M. D., 
S~rper i r~ t rndent  Botanical  G a r d e n ,  S c k h r u r ~ p a r ,  

A N D  

CAPTAIN P. T. CAUTLEY, 
Super.intendent Doirb C U J I U ~ .  

T o  the large fossil species of the genus Felis hitherto described, we are 

now enabled to add another froin the Tertiary Strata of tlie Sivalik Hills, 

differing alike from the F. Spelaa and F. Antiqua of the " Ossemens FOS- 
siles;" and, (so far as our means for comparison enable us to judge) from 

every known member of tlie genus. 

The specimen from which we take our description, is one of the most 

perfect that has up to  this time been exhumed from tlie fossil tract. I t  

was found at  the foot of a sandstone cliff, partly encased in a hard stone 

matrix. I t  consists of a nearly entire head ; deficient only in the tempo- 

ral apophysis of the left zygoinatic arch, and in a small portion of the 

sagittal crest. The incisors had dropped out, but the alveoli are sufficiently 

distinct to indicate their number and relative size. The  cheek teeth are 
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~iearly entire but the canines are broken dl' at  their bases. Tlie fragility 

of the specimen has deterred us from removing a portion of hard stolly 

matrix which fills up  the riglit zygomatic fossa, and co~lceals the base of 

the s k d l  from the anterior margin of the occipital foramen on to the 

posterior border of the palatine bones. 

(Plate XXI. Fig. I . )  Represents the head in profile and shews the 

peculiarities of the fossil in the most striking light : 

1st. The relative shortness of t l ~ e  facial portion of the head, from the 

post-orbitary apophyses of the frontal ( a )  to the border of the incisives; 

and the length of the cranial portion from the same point ( ( 1 )  to tlle occi- 

pital crest ( b )  ; the dimensions being as 124 to 153. I n  tliis respect it 

differs from all existing species, in wliicl~, as exhibited by CUVIER,* the facial 

portion of the head exceeds the cranial, generally, to a considerable extent. 

2d. The outline of the upper surface of the cranium and face. The 

facial line ( c  a )  runs with a gentle curve, sliglit convexity and nowise ser- 

pentine, to the rcar of the post-orbitary apophyses of the frontal. The  

cranial line meets it without angularity, and runs back horizontally to the 

occipital crest: so that when tlle head is seated on the occipital condyles 

and carnassierteetli, the plane of the base of the cranium is parallel to that 

of the vertex. I11 tliis respect it differs remarkably from all known large 

species of Felis, in ~vllich the cranial lint dcsccnds more or less either in a 

curve or slope, from the post-orbitary apophyses to the occipital crest. 

3d. Tlie saliency of the sagittal crest which greatly exceeds that of 

a11 known Felincr.. I t  is partly broken off in the original, but the dotted 

line marks its direction. 

4th. The  height of the occipital, whicl~ is relatively greater than in 

any other known species of the genus. 

5th. The  elevated position of the zygoinatic arches, and the strongly 

arched outline of their inferior margin. 

a Ossenlens Fossilos, Vol. 4, p. 147. 
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Vicwecl from above (Fig. 2.) the contrasted proportions of the 

cranium a~lcl face are well exhibited. The muzzle is short. Tlie carline 

region of tlie maxillaries swells greatly out in the bulge of the alveoli, nncl 

bctween it and the malars, the infra-orbitary hollow is more abrupt and 

deeper than generally holds in the large Felir~cr. The nasals are short and 

broad. The brow is wide. Tlie intra-orbitary region of thc frontal is 

marked by a deep longitudinal hollow. The post-orbitary processes of the 

fi-ontal and malars are blunt and little projecting. The  post-orbitary ridges 

of tlie frontal meet a t  a very acute angle, leaving between them a well 

defined and narrow furrow. Tlie length and promincnce of the sagittal 

crest and the height of the occipital crest are strongly apparent. The  

parietals are seen to bulge out little towards their upper margin, but 

considerably towards the temporals. 

Our means for comparison of the fossil with most of the large Feline 

are restricted to the figures in the Ossemens Fossiles, which however are 

SO perfect and characteristic, as to admit of the chief marks of distinctioii 

being very readily seized. Of all the large species, the specimen most 

closely resembles the Tiger, although considerably smaller in size and 

perfectly distinct otherwise. The chief points of resemblance in both, are 

tlie great developement of the sagittal and occipital crests ; the considerable 

surface of the occipital ; tlie moderate convexity of the brow and face ; 

ancl the elevated position of tlie zygomatic arches and tlic outline of their 

inferior margin. To exhibit the peculiarities of the fossil we shall now give 

its dimensions in juxta-position wit11 those of two of tlie largest sized Tigers, 

killed in the forests near Sekdrunph, and of a younger animal almost 

exactly of tlie size of tlie fossil. T l ~ e  amount of wearing in the cheek teeth, 
K 
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and the condition of the sutures prove that the fossil was full grow11 

alttiougli not aged. 

LARGEST L A R G E T I G E ~  i No. 2 .  

e , Qz l a  G 2  a 4  4 G  1:: Gs 122 s< gs  

3. Ext reme breadth of head a t  zygornatic 
arches, .......................... 8.0 .203 9.55 .212 10.0 .253 

4. From posterior border of palate to l l ~ e  
............... - - 

alveoli of the incisors, 6.3 .la0 5 .I49 
6. From anterior nlargin of nasals to occipital 

crest,  ............................ 
6. Fro111 border of post-orl)itnrg processto ...... 
8. Ext reme hcigllt from base of occipital for- 

amen to occipital crest,  .............. 4.1 .lo3 4.2 .I06 4.2 .I06 
9. lBid~11 I~etween outcr surfaces of occipital 

condyles, ] 2.2 0 5 5  2.3 058  1 2.45 062  .......................... .............. i n .  Dit to  of occipital foramen, - 1 ;: 1 029 1.25 031  
........................ 11. H e i g h t  of ditto, - .020 0.8 ,020 

12. Dit to  of cranium from mitldle of frontal to 
the arch,  .................. ) - - 4.6 .I17 4.25 .I08 

13. Bread th  on maxillaries between the canines 
and n~olars ,  ...............-....... 1 3.0 .Oi6 3.7 , .093 3.5 .08U 

11. Ext reme lengtll of 2? and 3d n ~ o l a r ,  ...... 2.2 .055 2.32 .059 2.2 .056 
15. Brea t l t l~  of maxillaries Lo rear of carnassier, 4 5  1 5.4 ,130 5.6 . ] 42  ......... I(;. Depth  of infra-orbitary foramen,. 0.75 ,018 0.7 017 0.7 1 017 1 17. W i d t h  of ditto, ........................ 0.3 .007 0.4 .010 0.375 .O!j4 
18. Length of the nasal I)ones, .............. 2.0 0 4.2 .loti 4.1 
19. 1.engtlr of carnaasier loolil, .............. 1.5 .03U 1.4 ,035 1.375 .034 
20. \I1idth of frontal between the post-orbitary 

apopl~ysis, .......................... 1 3.1 .070 4.2 .I00 3.65 ,092 
21. Length from frontal angle to base of the nasals, I 2.9 1 073  1 3.6 1 ,090 I 2.9 1 ,073 

' We shall now make a comparison of the peculiarities of the individual 

bones of tlie head with those of the Tiger. This will make the poiuts of 

difference in the fossil more apparent. 

Tlle dentition of the fossil is as is normal in the genus. There are six 

alveoli for the incisors-the two outer of which are greatly larger than the 

intermediate wl~icll are equal in size. The  canines are broken off' at  their 

,278 

.228 

- 

I .  Ext reme length from occipital crest to 
alveoli of tile incisors, .............. } 

9. Ditto from anterior margin occipital fora- 
n ~ c n  to ditto, 1 ...................... 

10.9 

0 0  

.333 

.171 

14.1 

11.7 

.358 

.208 

13.1 

10.8 



base ; and the section is seen to be the same as in the Tiger. Tlle cheek 

teeth had consisted of two false molars, a carnassier and a tu1)erculous 

toot11 on either side. The tuberculous and the first false molar had dropped 

out. The socket of the tnberculons toot11 is distinct on one side. Those of 

the first false molars arc more ambiguous. In  all the specimens of tlic 

F. Spelea observed by M. GOLDFUSS,+ this false molar was invariably want- 

ing, and he was induced to consider it as a specific distinction of the fossil. 

But  CUVIER attributes its absence to dropping out at  an early ~ e r i o d .  

In  our fossil we were at  first led to think that there was no small false 

molar, from the very contracted space between the canine and the large 

false molar not admitting of room for it. I n  the fossil the space is 

0.3 inch whereas in the Tiger it is 0.7 inch. But  on caref~~l ly  clearing 

the interval we have detected on the left side an alveolar cavity. I n  this 

respect therefore the fossil does not ditier from the existing large species.t 

Tlle great false molar and the carnassier tooth resemble in form, those of 

the Tiger exactly. But they differ considerably in two respects which 

we consider as distinctive marks of the fossil. Ist, Tlie length of the two 

teeth in the fossil is exactly equal to that of the full grown Tiger No. 2, 

although it measures 1 0 . 9  inches in length of head, ~vllile tlie Tiger is 

13.1 inches ; 2d, the large false molar is directed inwards, so that its long 

axis makes a considerable angle with that of the carnassier. This position 
of the false molar holds in a slight degree in the genus Felis generally, 

but it is very marked in the fossil. 

The obscurity of the sutures, and the extent to whicll the fossil is 

still enveloped in stone, do not admit of our determining precisely tlie liinits 

of many of tllc bones of the cranium and hce .  

* Quotetl in C U V I E R  Oss. Fossil. Vol. 4, p. 452. 

t The presence or absence both of the tuberc~~loos and the first false molar, appears to 
be very uncertain in aged Fclinrc. In  a very old Tiger, N o .  1, of the measurements, with the 
canines and all tho teeth nluclr worn, botl~ the tuberculous teeth, and tho so1a11 False molar of 
one side are present. Upon tlie opposite side all trace of alveol~ls has disappeared. Whereas 
in younger animals with unworn teeth, we lind llla tnberculous, and first molars, less complete. 
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Tlie fro~ttat  is considerably shorter than in the Tiger of tlie same 

size No. 3, and broader; so that it has more squareiless of form, at the same 

time that the ridges stretching from the post-orbitary processes by their 

promiiience and greater coilvexity inwards, give it an appearance of more 

sharpness to the rear. These processes are more obtuse and less salient 

than in the Tiger, and the outliue of the frontal portion of the orbit is less 

curved. Tlie separate halves of the bone are convex across leaving a deep 

longitudinal hollow between. 

The yarietuls are longer than in the Tiger. They are sunk towards 

their commissure, giving greater appearance of saliency to the sagittal 

crest. They bulge out, at  their junction with the tenzpol.nZs in conjunction 

with these bones. The sagittal crest, as noticed above, from its great pro- 

minence, is one of the inost distinctive characters about the fossil. I t  is 

nearly twice as much raised, as in the largest sized Tiger. Its anterior 

extremity for a short way divides in two, from running in continuity with 

the post-orbitary ridges of the frontal. 

The occipilnl is large in all its dimensions. I t  greatly exceeds that of 

the Tiger of the same size in height, and equals that of tlie large Tiger 

No. 2. I ts  margins expand greatly, laterally, in conjunction with tlie ridge, 

ascending from the petrous portion of the temnporal bones. 

The temporal on the right side is mostly concealed by stony matrix. 

On the left it is broken at the zygomatic process. The petrous is compar- 

atively larger than in tlie Tiger. Tlie zygomatic arch is elevated and its 

lower margin is arched more decidedly than in the Tiger. (In this respect 

it resembles the " Black Jaguar."") The posterior angle is more acute. 

The corresponding process of the malar differs chiefly from that of the 

Tiger in the post-orbitary apophysis being blunt andvery slightly prominent. 

The lzasal bones are considerably shorter than in the Tiger, and thcy 

taper less towards their frontal insertion. 

* Oss. Fossil. Vol. 4, Plate H .  W., Fig. 7. 
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The njnxillal.ies chiefly differ from those of the Tiger, in their greater 

pomirlence along the alveoli of the canines, and t l ~ e  more dccidcd l~ollow 
wllicll occupies the infra-orbitary region. From the elevated directio~l of 

tile zygomatic arches, tlle posterior ~ilargin of the maxillaries, descendi~lg 
froln the malars is higher than in the Tigcr. The infra-orbitary foramina 

agree in forin and position with those of the Tiger. 

The ascending apophysis of the incisive bones, runs higher up between 

the nasals and maxillaries, giving thus a stronger insertion to the bone. 

We do not observe any very appreciable difference in the palate, 

except that the bulge of the canines, and the inward direction of the large 

false molars, appear to contrast it in width between this teeth. 

The orbit is smaller than in the Tiger ; t l ~ e  post-orbitary processes of the 

malars and frontal are more apart, and the osseous ring consequently less 

complete. 

Regarding tlie relations of the fossil with respect to other species.- 

Tlie fossil Lion of GAYLENRE,~ '~H,  F. spelcea, differs fro111 it, in the great 

size, equalling that of the Lion in the outline of the head ; breadth of forc- 

head ; depth of zygomatic arches ; position of the infra-orbitary foramina, 

and inconsiderable sagittal crest. 

The fossil F. Al~tiqlitc, differs in being greatly smaller. The  existing 
Lion is much larger, differing also in its rectilinear profile, shortness of 

head, and want of prominence in the sagittal crest and occipital. 

The points of distinction and resemblance with the Tiger have beell 

noticed in detail. 

The Panther sonlewhat resembles tlie fossil in tlie moderate coilvexity 

of tlie head, but differs in size and in the little prominence of the sagittal 

crest. T l ~ e  Jaguar lias tlre same elevated direction of the zygo~natic arch, 
as tlle fossil, but differs greatly in the outliile and form of the head. 

The Couguar has one character peculiar to it and the fossil in the 

genus ; in the face being shorter than the cranium. But it differs in size 
and form. 

L 
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Tlle other species of thc genus differ at once in size. 

We have named the fossil, the FeZis C ~ * i s t n t n ,  fro111 its most promillent 

character, the elevation of the sagittal crest. 

Its position in the genus will probably be after the Tiger. Its size is 

inter~nediate to that species and the Jaguar. 

We are indebted to WALTER EWER, Esq. of the Civil Service, for an 

exalnination of the fossil, which was found by collectors employed by that 

gelltlenlan under the direction of Captain CAUTLEY. 

Northern Dual, April 15, 1836. 
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N O T I C E S  

T H E  O R N I T H O L O G Y  OF N ~ P A L .  

BY B. H. H O D G S O N ,  E ~ Q . ,  
Res ident  a t  Knl~naadrr .  

I.-EIGHT N E W  S P E C I E S  O F  CINCLOSOIIIA, 

WITH SO;\IE REMARKS ON THE GENUS. 

Order INSESSORES. Tribe DENTIROSTRES. 

Fur~iily MERULIDZ. G C I ~ ~ L S  CINCLOSOWA. 

THE elegant and pl~ilosophical VIGORS has lately characterised a new 

Geizus of Meruline birds to which he has given the name of Cincloso~tza. 

Mr. VIGORS justly observes that this genus is clearly separated from T~rdzcs 

by rounder, feebler wings ; a longer, laxer, and graduated tail ; and higher 

and stouter tarsi. Witl~out pausing at  present to enquire ml~ether the 

group (which is certainly a just and natural one) belong rather to the 

Meruline or Corvine family, or, whether it has been characterised with 
sufficient precision, at once, and latitude, I shall merely observe that accord- 

ing to my experience the ?ninnctely exact forin of the tarsi, the nostrils, and 

wings cannot be relied on ;* and that the group, considered as contrasted 

That is, tarsi nloro or less s ~ ~ ~ o o t l ~  or rough: the precise relation of leugth between sonlo 
dozen of tlle wing feathers: and tile precise for111 of 1110 nasal aperlure, n u t  perllaps the real 
explanstion of these dill'ereuces is, tl~at the value of the group has been uuderrated. 
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with that of the true Thrushes, is as distinctly marked by the stomach, tile 

bill, and the frontal zone, as by the wings, tail, and fect. Tllc stonlacll has 
double the muscular power of the sanle orgall in Tl~rdtcs, al~l~roaching to a 

true gizzard : the straight compressed bill, inclining to a tctrngonal form, 

has the tonlire nearly in contact with the palate in both mandibles ; and 

the nares are partially or wholly concealed by a setaccous frontal zone, 

analogous to that of the Corvickr. 

The birds composing the group or genus are gregarious, noisy and 

alert. They frequent the deep and dank forests and groves exclusively ; 

procure the greater part of their food on the ground ; use the trees but for 

security ~vlien disturbed, for nidification, and for occasionally eking out their 

repasts with berries, pulpy fruits or caterpillars ; and are, for the most part, 

incapable of a sustained ilight. Their I~alIitat is very extensive, since they 

are almost equally comlnon in the southern, central, and northern regions 

of these hills ; and in the valleys alike, as on the tops of the mountains. 

I n  all situations, however, wood-lands are indispensable to them, both for 

food and shelter ; especially the latter, their retreat being a mere succes- 

sion of hops from tree to tree, after the manner of the Magpies. Most of 

tllem have a good deal of the mist weariness and familiarity, as  well as of 

the noisiness and congregational habits, of tlie Corwidfe ; and, though tliey 

never quit the deep wood-lands, those persons who pass through such 

places, perpetually encounter them on the roads and pathways, to 

which these birds are attracted by the dung of cattle, for the grain, 

larvae and insects it affords them. They are on tlie \\rhole, rather 

insectivorous than frugivorous, baccivorous, or graminivorous: but they 

eat a deal of grain and hard seeds, with gravel to digest it ; and must, from 

t l ~ e  universality of their regimen, be classed among the omnivores. They 

are distinguished from the Thrushes by tlieir avoidance of rills and swamps ; 

SWAINSON,  justly perhaps, classes the Cinclosomre with the Craieropodina, But Ile 
unjustly reduces them Lo a sub-genus. This paper was penned before I had seen SWAINSON'S 
casual allusion to the group in the birds of America. That able writer ismost correct in stating 
that the characters of Cinclosoma and of PomatorLinus stand in grievous want of revision. 
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and tliey are morc capable of a graminivorous diet than that qronp. They 

scrape the carth with tlieir bill, ant1 sometimes also with their ftqct, in tlre 

manncr of the Rnsores. Many of the species are caged and tamed with 

facility ; and they are inore o f  en ti~rncd loose illto wallecl gardens ; whencc 

they seldom attc~npt to escape, it' there be a corrsi~lerable number of trees, 

and where they are of great service in destroyinq  pup;^, l a r v ~  and perfect 

insects, especially those whicl~ arc gencrnted, or tkecl, i l l  rnanure. 

In the RIiliister's gnrden at Catlimandn thcrc are always several scores 

of Lrllrolopl~n (Corvzcs Leucnlol)hus of Harclwicke ;) and in that of his 

ncpllcw, niarly intlividuals of eacli of following species-Ocellnta, Albi~alu ,  
Nr!firrre,~t(r, Jfor~il~grrn, and Erytlbr.ocep/tcil(i. But  this enumeration reminds 

mc t l~nt  I aln anticipating by the nlentioil of several species as yet unde- 

scribecl, a ~ t d  to tlie summary description of wllicll I no~v proceed, premising 

only tlint tlie newly dcscribed species arc Lerrcolopha, ErytLro~e~h~ilr t ,  

Vur.ieytrtcr, Ocellntn, Ctlpistr-ntci, a ~ l d  Liuecitrc. To these I now purpose to 

add N@rcle)lsis, Albigzllu, 17fo?~ile,o.crn, R~!firtlerlta, GI-isauvis, Jfelanou~.a, 

Crerttluttcs, and Setujier., arranging tliem in a series indicative of the gradu- 

ally diminishing power of the wing. 
1st. Species, C I N C L O ~ O R . ~ ~ ~ ?  NIP~~LCNSIS  Nobis, SIBIA? NIPALENSIS Nobis. 

Above, with thee flanks, thighs, vent and under tail coverts, rufescent sub- 

olivc bro~vn. Below, and the cheeks, sordid blue grey, with a yellowish tint : 

wings and tail castaneous with numerous cross bars of black : entire top of 

the 11eacl full pure brown, streaked down the shafts with hoary : a broad 

black nioustache, bounding the ear coverts below. Remiges and rectrices, 

inteniixlly blackish, and apertly so towards the tips : the tips themselves of 

the tail feathers white : head with a full soft garri~line crest : legs Aesli- 

coloured : bill dusky : iris brown : orbits clad : sexes alike, as in all the 

subsequent species. 

N. B. In  defining the Genus Sibin (Nobis) I liave enumerated the above 

as one of the species. I t  has, though in a less degree, the brushed tongue 

of that genus : its wings are rather feebler : and its bill is more straight. 

The tomise are scarped, and the notcli and belid of the upper mandible are 
nI 
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developed. The lunated, unpliimctl, nares, with n Iwrge adpressed 

llielllbranous tect, are those of Sibin. 80 are the feet ; wl~icli latter, however, 

agree sufficiently well with those of Ci~trloso),rn.* 

The species is, in fact, osculnilt between Ci)tcloso))itc and Sihirc. Size, 

8 inches long by 10 ~vicle, and 1+ to 13 oz. in \veight. Tarsus 1$ ; central toe 

g ; hind toe +, ; wings not bowed ; 5 and 6 quills longest : tail firm but 

gradated, inch in the extreme laterals. 

Species 27td. CINC. ALRICULA, w11it.e tliroated Cinclosoma, Rlihi. 

Above, and the breast, dull olive : belly, rent  and under tail-coverts, 

rusty : chin to breast, inferiorly, a i d  tenninal $of the lateral rectrices, pure 

white ; bill dusky : iris glaucous : orbitar skin green : legs pluinheous grey, 

12 inches long by 15 broad ; and 32 oz. in weight. 

N. B. This species, like Leciroloplra, has much the appearance of a 

J a y  : but it possesses in a high degree, all the characteristics of Cinclosorrin, 

of which more is said in the sequel. 

Nares ovoid or elliptic, and frequently quite hidden by the frontal zone. 

Species 3rd. CINC. GRISAURIS, grey-eared Cinclosoina, Mihi. 

Above, save the neck, olive, with a rusty smear : neck, tl~roat and 

flanks, pale rusty ; rest of body below, white : cheeks, ears and lores grey, 

enclosed by two narrow black lines which originate at  t l ~ e  bill, and circling 

round the eyes and ears, unite into a broad bailtl on the sides of tlie neck, 

and thence forin a gorget on the top of the breast : terminal 5 of the lateral 

rectrices doubly banded with black and wlrite, as in Ocellatn, but the bands 

broader : bill, dull horn : legs pluinbeous : iris brown : orbital skin, green- 

ish yellow : 13 by 17 inches, weight 6 oz. 

* Exaggerated mention has been made of the feet of Ci,ccbosoma, and sonm species 
have been again separated, propter l ~ a n c  causam, from Ci,~closon~a. Isut in truth, the feet agree 

most expressly wit11 those of P i c a  I?ryt/1rocephalo, V ~ ~ n b r t n d a ,  k c .  I t  were n ~ o c l ~  more wise 

to amend the definition of Cinclo~onra (Lao tl111n to divide it .  In  no species is the t l lun~b nearly 

so large as the central fore digit ! ' l ' l~e Cinc/osol,ra. are a half Contine, half hIeruline groop, 

united by their manners even when partially separated by their structure. l'liey conlpose a 

genus wit11 sundry subgenera. B. H. H. July. 



N. n. Thc up1)er n~andible is so~neti~nes producetl, bent, and notched 

at tile tip, even more than in Tlrr.drcs. 

x;lres ovoid, partially llitl l ~ y  set= from the frontal zone. 

, sp~c ics  4th. CINC. ~~IoxI I~cc ;EI : ,~ ,  blach-necklaced Cinclosoma, illihi. 
Estrctinely like t l ~ c  last in colours. Above, pale olive brown ; whole 

llcck, \\.it11 t l ~ e  throat, breast an(l fl anks, rusty ; ant1 rest of the body below, 

1, llite : a I,road zliperciliary \\ liite line froin the bill to t l ~ e  occiput : below it 

3 black lincprocecding from the bill througli the cyev and ears (\vllicli 

1;ltter are black,) and thence sweeping rorlncl the bottolrr of the breast l ~ k e  a 

nerklace : iris orange : bill dnsky with horn colourecl tip and base below, 

and plun~beous grey feet: orbitar skin eranesent: l I +  by 143 inches, 

ciglit 3+< oz. 

Knres as in the last ; and all the t l~rce last named species closely 

assimilating witli L c ~ l r o h ) l A n .  

Sprcies 5 th .  C ~ x c .  filer, \ % 1 r a A ,  black-tailed Cinclosoma, Mihi. 

Head, neck, ant1 botly, olive brown, 111nated wit11 black : brows and 

chin, black : wings black internally, visibly so in the tertiaries : edge of the 

priillaries cerulean ; of the otl~cr quills and of the coverts, castaneous : rump 

i run~~cula te  : tail black with a complete terminal band of rusty : feet 

fleshy brown : b ~ l l  black : iris ~nariile blue : length of the bird lo+ inches: 

breadth 12 : weight 33 oz. 

N. B. The maxilla of this species has usually the rner~lline bend 
and notch : the narcs are ovoid somewhat indented above by the membrane, 

and free from the frontal zone. The wings are rather rounder than in the 
three preceding spccies. 

Species 611~. CINC. CERULATUS, blue-sidetl Cinclosoma, Mihi. 

Above, rich olive brown, wit11 a chesnut tinge: cap, wings and tail, ches- 

nut ; the f rst, lunated wit11 black. Below, white : the flanks and tibiz, blue : 
a black froi~tal zone from the eyes : body, wings, and tail, immaculate : 

bill tlusky with a purplish iiesl~y base : orhitar skin purpurescent : iris 
brown : legs flesl~y white : 11 incl~es by 124 ; weight 25 to 3 oz. 
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N .  B. In  this species t l ~ e  sliorter and niore rounderl nares are tchollY 

liic\den by the setaceoils frontal zouc ; and all tllc rcmigc.~, save thc 5 first 

and 5 last, arc nearly erlual. Tlre inai~dibles of tlic bill are exactly equal 

and entire, eininentl y typical. 

Spccics 7th. CINC. RUFIJILNTA, rusty-cl~ined Cincloso~na, RIilii. 

Above, olive brown, broadly liinated wit11 black : entire cap black : tail 

immaculate, but furnislied towards the tip with a double bancl of black and 

rusty, prevailing tlirougliout : cliin ant1 vent rusty : tlrroat white : breast 

and belly snlokygray wit11 black rlrops : lower part of tlre flanks and thighs, 

olive brown ; bastard-wing, and estcrnal edges of primaries, subceruleaii : 

the former and the long coverts, tipt yi th black bar-wise : a pale roundisli 

spot before the eyes : broad longitudinal black patch behind the gape : bill 

horn yellow : orbitar skin splendid blue : iris sanguine-brown : legs fleshy 

bron-n : 10 inches by 102 ; ~veight 2$ oz. 

N. B. I11 this species t l ~ e  nares are not wliolly hidden, but they are 

even less elongated than is the last : the nriirgs are very feeble and perfectly 

round : bill, as in the preceding species, but shorter. 

Species 8th.  CINC. SETAPEII. Spiny Cinclosoina, Mihi. 

Slaty blue, overlaid with ruddy brolvn, wliicli is clearer and paler 

below, and richer and almost castaneous on tlie wings and tail-feathers. 

Lateral rectrices broadly banded with black towards the tips: the tips 

themselves bluisli grey : shafts of t11e feathers on the head and neck, 

rigid, spinous and black : elsewhere, albescent a r ~ d  soft : 83 inches by 9;  

weight 1; oz. 

N. B. I n  this somewhat anoinalous species the tomi= are scarped 

internally a s  well as less near to the palate or niore locked tlian in any of 

tlie preceding species, and the upper mandible, rather longer than the 
lower, has abuc~ys tlie meruline bend and notch. The nares are short and 

ovoid, free fh ln  the frontal zone, and inore shaded above by the membrane. 

The stomach, which is gradually more musclllar in the two last species, in 

this reaches the form of a true gizzard almost. 
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'rlic rotunrllty aird ieebleness of the wings arc cnrricd to the extreme 

l i n~  i C .  

In t l l c  four first species the wing, though rounded, has yet something 

lilie acumination in t l ~ c  prime qnills. Tlrnt cliaracter begins to disappear 

ill tile 5tlr and Gl11 ; ancl is \vlrolly lost in t l ~ e  7th and 8th spccies. Quoarl 

hoe, the four first assinlilate wit11 Le~~cnloplrn, and the two last with Erytltro- 
l~ota ; tlrc 5th and Citlr being transitional. The  arliole eight have points of 

dificrencc among tlremselves ttliiclr perhaps inay be best esl)lained by the 

assunlptiou that the group (already loaded with species recent as is its 

institution) is really of more estent tllail a genus, or a t  least forms a genus 

with several subgenera. Certainly, the Pic-like and Thrush-like species 

forin a bold and dccided contrast. Lcticokophn, Albiqlclri, Grisauris and 

JJor~ilc,rrer.a belonging to the fornler division. The  essential clraracters of 

tlie genus appear to me to be as follows: An elongate conic bill, framed 

as to length and tliickness upon tlie 3Ieruline model, but distinguished 

from tlrat of ~'ILI'CIICS by its straightness, by tlre pent roof, rather than con- 

vex, shape of its maxilla ; by the tendency to equality and entireness in 

both its mandibles, and, a1)ovc all, by the palate being produced almost to 

the cutting edges wlrich yet are trenchant throughout ; fossed and mem- 

blxncd narcs, the apertures of' wl~ich are almost or ~vholly hid by asetaceous 

frontal zone : nude orbits : soft, rounded, and feeble wings : a longish, 

gradated, bowed, and feeble tail : higli, stout, corvine, legs and 

feet, tlie thunlbs of' which are large and partially flat-soled, as  in 

Corczts, Pica ,  G~II.).II!IIF, kc.,  1)nt not in TILI.~ILS.  In  the general form 

of t l ~ e  wings, tail, and feet, there is n inucll closer connesion with P ica  and 

Qr'arrrtlus than with Tur.rl#u. And tliis corvine analogy is strengthened by  
the nntcal development and setaceous character of the frontal zone of fea- 

thers ; by the partial nudity of tlie orbits ; by the sin~ilnrity of tlie sexes ; 

by the manners, tlie voices, and the soft discomposcd plumage of tlie 

CiricZoso~~lm; and, lastly, by t l ~ e  considerable muscular power of their 

stomachs and omlrivorous rcginien. But, on tlre otlier liand, the thick 
N 
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massive bill, notched and bent in both inanrlibles ; the unfossed nares ; nlltl 

the short, half-fleshy tongue of the Gnrrzili and Picrr, no way coilsort n.itll 

the structure of the same parts in the Cirtclosontre, ~vliicli, in each of these 
respects, bear a distinct affinity with Tzc~~izis, and, inore generally, with 

the 1[fe1'zclida. 

11.-NEW SPECIES O F  THE THICK BILLED FINCHES.  

ERINGILLIDIE-COCCOT~IRAUSTINE. 

Genus COCCOTHRA.USTES ? 

Species, new. Coc. MELANOZANTHOS, Black and yellow Finch, nobis. 

F o r m :  bill exceedingly gross, as high as long ; tips of botli ~nandibles 

compressed, mutually bent and notched ; upper mandible arched along the 

culminal and rictal lines, strangulated and furnished with a large tooth a t  

the base ; lower mandible wider at  the base than the upper, and flattened 

beneath. Nares remote, ovoid, opened laterally at  the lower end of a basal 

transverse membranous groove ; tlieir aperture hid by hairs. Wings long 

and firm, reaching to middle of tail : 2d quill usually longest : primaries 

nearly twice as  long as tertiaries, and very firm. Tail distinctly forked. 

Tarsi low, stout, heavily scaled, longer than any toe : toes medial, unequal, 

stout ; fores compressed ; hind depressed ; external fore basally connected : 

nails stout, falcate, moderately acute. 

Colour and size :-Male.-Above, with the entire head and neck, slaty 

black; below, bright yellow: long coverts of the wings tipped broadly 

with yellow, and a broad stripe of the same on the outer edge of tlie second- 

aries and tertiaries : a white speculum on the primarics, next to the false 

wing : bill and legs, plumbeous : iris, brown. Female,-n~ucli more 

variegated : wings and tail as in the male : top of the liead and dorsal neck, 
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dark like the male, but entirely enclosed by a   ell ow band proceeding from 

t l ~ e  brows over t l ~ e  eyes and down the neck to the back, wherc the opposite 

lines are blended and form yellow margins to the dorsal plumes : a broad 

dark line from the nostrils througll the cyes to the scapulars, which are 

immaculate. Below this line all the inferior surface is yellow ; but there is 

a dark line frorn the gape and another from the lateral angle of the lower 
jaw, 011 each side, enclosing an ilnrnaculate chin. Below the chin the 

yellow ground is vnricd wit11 longituclinal drops of the dark hue of the 

upper surface, save on the centre of the lower belly, vent, and under tail 

coverts, wl~icll are immaculate yellow as in the male : bill, legs and iris, as 

in the male, but duller. Size of the male, 9 inches long by  15 wide, and 

3 oz. in weight : female, rather less. 

The young till aftcr the second moult resemble the fcmale, taking the 

full adult plumage gradually. 

These birds belong to the northern region, whence however they 

wander into the central, even in summer, in search of ripe stony fruits. 

Their structure is by no mean's typical, and I have noted them as tlre 

type of a new Genus uncler thc revived name of Stobilophciga. 

Sl~ecies 2nd-CARNIPCS. I.'leshy-grey footed Finch, nobis. 

Head, neck ancl breast dusky slaty, striped on the lower half with 

hoary: upper back, wings and tail dusky ; the first smeared all over, and 

the two last edged, wit11 greenish yellow : a white speculum on the prima- 

ries, as in the last : lower back, belly and vent, greenish yellow : under tail 

coverts the same, dashed with dusky : legs and bill fleshy grey : iris brown. 

Seses alike ; size rather less than the last. 

Genus CORYTI-~US ? 

Species 1st-C. SIPAFII, nobis. Seapoy Corythus, nobis. 
3 ' ~ ~ ~  : bill less gross sharper, the mandibles nearly equal and nearly 

intire : cul~llen and rictus arcuated : a salient tomial angle near the lniddle 

of the lozuer mandible : sometimes wanting ; wings shorter, scarcely exceed- 

ing the base of the tail : 3 and 4 quills longest and equal. 



Tail even inclining to di~aricate : tarsi slnootl~er : tocs shorter and lnorc 

depressed ; lateral fores equal ; tile anteriors basally, though trivially con- 

nected : nares more approsirr~atecl, sunk, subvertical, opcncd ce~ltrally ill 

the transverse luaated fosse, hid. 

C O ~ O ~ L I -  o j ' t l ~ e  JIole : brilliant scarlet, wit11 black renliges and rectrices 

broadly edged wit11 scarlct : large coverts of the wings, black with scarlct 

edge and tip : tibia1 plumes black : under tail coverts dashed with dusky : 

bill, yellow ; legs, flesliy brown : iris, hoary brown. 

Feinale : head, neck, upper back, wings and tail, dusky, broadly mar- 

gined all round, or in the re~niges and rectrices, on the outer vane, ~ ~ i t h  

dull greenish yellow : quills and tail blackish internally : rump bright 
yellow : breast and body below, dirty white pickcd out largely \\lit11 dusky, 

sometines in the form of subterlninal cross bars : bill, legs and iris, as in the 

male, but duller. Size of tlie male, '7& inches by 12&, and 1: oz. in weight. 

Female, rather smaller. 

Species 2nd. S u ~ ~ ~ r a r . i c a . ~ ~ u s ,  Subhimalayan Finch, nobis. 

Form differing somewhat from the last : the bill more pyrrlluline ; the 

anterior toes slenderer with unequal laterals, and straighter and more acute 

nails : wings wit11 3rd quill usiially longest. 

Colot~r of tlie Male : brilliant roseate rcd, largely picked out, wit11 
blackish on the top of the head, dorsal neck, and uppcr back : quills and 

tail feathers blackish, with broad roseate edges on thc outcr vanes. Breast 

and body below, plumbeous grey : bill and legs, brown flesh-coloul., with a 

rosy tinge : iris, brown. Female : forellead and a large gorget on the top 

of the breast, bright ye l lo \~  : rest of the head, the whole neck, and bocly 

belo\\., plumbeous : the vent and under tail coverts, pnlcr and albescent : 

body above, dull greenish yellow, picked out on t l ~ c  upper back with 
tlusky : wings and tail dusky black, with ycllow edges to the outer 

wells : biil, legs and iris, as  in the male, but duller. Size of the male, 

84 inches by 124 ; wt. 1% oz : of fcmale, sometlling less. Habitat ; the 

~ lor t l~ern  region : in winter, found in the central. 
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Remark. I have classed the two above species with CotytAss because 

the exprrt at  home seen to consider them as of that genus, and because till 

the generic characters of the whole of Coccothrausti~zre vel Loxiatlce have 

beell revised, they may as well be Coythi  as anything else.* Their fore 

toes, l~owever, are not wholly cleft ; nor their tails, properly speaking, 

forked ; nor tlleir wings longer than in P ~ r r h u l a .  

Flintily COCCOTHRAUSTINE, genus new, B~UNIA,  nobis, 

Character. Bill as gross as in Coccot~~raustes, with thc ~ d g e  line sub- 

arched ; the mandibles equal, pointed aud entire ; upper mandible flattened 

on the ridge towards the base and spread like a plate over the forehead. 

Gape strongly angulated but without salient process in either mandible. 

Nares round, vertical, sunli, free. Tarsi stout, scaled, longer than the 

central toes : toes long, slender, unequal compressed-outer fore basally con- 
nected-hind large : nails slender, acute and straightish. Wings short and 

feeble ; primaries scarcely exceeding the tertiaries ; 3 first quills subequal 

and longest. Tail medial, wedyed and pointcd. 

Species 1st. RI. RUBRONIGER,  black and red Munia, nobis. 

Head, neck, and breast, glossy black : centre of the belly, vent and 

under tail coverts, the same, but tinged with red : rest of the body and 

wings, pure cinnamon : rump darker, with lake tinge : rectrices brighter, 

with an orange chesnut hue : bill and legs soft plumbeous : iris black. 

brown. Sexes exactly alike : young, brown, above ; dirty rufous of a pale 

tinge, below ; and tlle bill and legs darker and duller. Size of the species, 

4$ to 5 inches by 64 to '7, and weight $02. 

Species 271~1. M. ACUTICAUDA, sharp-tailed nobis. 

Remarkable, even among its congeners, for the perfectly cuneate and 

acute form of the tail, just like a Woodpecker's but not rigid. Head, neck, 
breast, most part of the back, wings, rump, thighs and upper and under tail 

* I t  appears to mo not impossible that Cuv~rrn woultl have considered the two first desrribefl 
species as Corythi ,  a11t1 these two as Coccothrnastrs! Sabhenrarlralrrs iucl i~ies  much to 

Pyrrlrulo ; and none of the four species are t) pical. Hence  the diniculty in c l i~ss ing them. 
0 
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coverts, saturate rich brown, wit11 whitish shafts to each plume : lower back 

and body below, white \vith narrow hastate marks on each plume of a dusky 

hue : lining of wings and inner edge of the quills towards their bases, 

irnmaculate buff: tail pure black : bill and legs, slaty blue; pure and 

plumbeous in lower mandible of bill : iris brown : sexes alike : size of 

the last. 

Species 3rd. M. LINEOVENTPR, bar bellied, nobis. 

Head, neck, body above, wings and tail, ruddy brown-more saturate 

on the head and neck ; and paled nearly to whity brown on the rump and 

tail : breast and belly white with frequent zigzag cross bars of black : vent 

and under tail coverts, whitish and unmarked : bills and legs, plumbeous : 

iris red : sexes alike : size of the two last. 

Remarks. These singular little birds cannot with propriety be ranged 

under the genus Coccotlirazistes, nor yet under that of Ploceus; for, as 

CUVIER, theinstitutor of the latter genus, justly afirms, the Plocei are distin- 

guished by  the straightness of the commissure of their bills." But the fact 

is, CUVIER'S subgeneric characters are too vague to be of much practical 

utility ; and the specific descriptions of most general works so summary as 

to be nearly worthless. 

I f  species are worth describing and transcribing, they should be described 

and transcribed adequately ; and if genera and subgenera are to be charac- 

terised by three words, families and subfamilies should$rst be more fully and 

exactly defined, the former characters being always understood with strict 

reference to the latter. Amongst the thick-billed Finches, there are some 

observable differences of structure both in the osseous frame work of the 

body and in the chylopoetic viscera-differences which, taken in conjunction 

wit11 those of the whole external organs, might serve to separate these birds 

much more naturally than has yet bee11 done ; especially if the indications 

' B d y d  is a typhical Indian species of Plocercs, comlnon in the tarhi b u t  nei:er srcn 
in tlre Hills. Coccothra~cstcs belongs to t l ~ e  cold regions : PIoceus to tlie 1101 ; nfh11ia is 
intermediate. 
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of internal structure (in the larger divisions) were eked out by those of habit 
and ?,tanner. But to return :-Munia, the name we have assigned to our 

new genus, is well known to the tarni and to the Hills as the generic 

aPPellation of several species of tiny gross-hills, distinguished for tlieir 

falniliarity with man, their gregarious habits, their depredations upon the 

rice crops, and their ingenious nests. 

Tlie specics are solitary in regard to nidification ; but, after the 

breeding season they are all gregarious in a greater or less degree. They 

are esclusively graminivorous, feeding on liard grass, seeds or cerealia, 

accorcling as one or the other are procurable; and they fix their large 

globular nests either among the spiny leaves of the palm trees or tllc 

thick interlaced branches of the lesser bamboos. 

But there is, no weaving or sewing employed in the structure of tlie 

nest. I t  is merely a large ball, laid against or upon naturally blended 

branches or stiff leaves, and having a small round entrance either on 

the side or a t  top. The  eggs are many, and in Rubronig-er of a bluish 

white colour. These birds are easily tamed and caged, but they have 

no song. 
The whole three species are migratory, appearing in June  and depart- 

ing in November. Many of them breed in the Residency grounds, and 

solitarily so far as I have observed. The  nest is composed of grass fibres, 

or leaves of the Pinus Long~folia, and is usually constructed in tlie midst of 

the small Chinese bamboo or of the dog-rose. The male and female labour 

at  the work with cqual assiduity, and share equally the task of rearing the 

young. I n  winter and spring they resort to the lower region, returning to 
us to brced just as the rains set in, and departing with tlieir young so soon 

as tbe rice crop has been got in ; after which the open cultivated country 

is perfectly bare for some months. 

PI-RRHULINE. G ~ I Z Z L S  PYRRHULA. 
1st species. P. NIPALENSIS, nobis. 

Form as in ErytAroceplinln; but the bill grosser wit11 the tomial Iinc 

of its upper mandible less even, and the tail still more conspicuously 
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forked and gradated. Colour and size-male, brown-smeared slaty blue, 

(like common slate stone) with black rump, wings and tails all reflecting a 

brilliant purplish blue gloss ; cap picked out with dusky, and a band of the 

same hue round the base of the bill ; a white spot under the eye ; band 

across the rump, lower belly, vent, and under tail coverts white; outer web 

of the last tertiaries fiery red ; bill greenis11 horn, with black t ip;  legs 

fleshy brown ; iris brown ; 8$ to 9 incl~es long by 10 to I 1  wide, and I $  to 

1 4  oz. in weight. 

Female rather less, exactly like the male, save only that the outer web 

of the last quill towards the body is invariably yellow, a l ~ d  not fiery red as 

in the male. The young, at first, want this distinctive sexual mark. 

Hahitat northern and central regions. 

PYRRHVLA ? EPAULETTA. Epauletted Pyrrhula, nobis. 

Form somewhat anomalous, uniting the wings, tail and feet of Pringilla 

with the bill of Pyrrhula. Bill strictly Pyrrhuline, but rather longer and 

less gibbous than in Vulgaris, with a sharp tooth on the tomial margin of 

the lower mandible, near its base ; wings scarcely exceeding the base of the 

tail, 3 and 4 sub-equal and longest ; 1 and 2 distinctly gradated. Tail 

medial, firm, even ; the quills divaricating and pointed at  their tips ; tarsi 

rather elevate and nearly smooth: toes medial, compressed; laterals and 

hind sub-equal ; outer fore connected to the joint : nails acute. Colour and 

size. Male-black with the occiput bright silken yellow: a ruddy yel- 
low tuft at  tlie bend of the wings (unde nomen) ; the tertiaries white, par- 

tially or wholly, on the inner web ; vent more or less concolorous with tlie 

e~aule t tes ;  bill black; legs fleshy gray; iris brown ; size 64 inclies by 9, 

and 2 oz. 

Female, gf the size of the male: top of the head and ears greenish 

yellow; dorsal neck and top of tlie back dull slaty blue ; rcst of the body, 

with the wing coverts and tertiaries, ruddy brown ; re~niges and rectrices 

dusky black: tertiaries whitened on the inner web, as in the male; and 

bill, legs and iris, colored like his. Habitat the northern and central 

regions : shy, adlicring to the forests. 
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CARDUELINE. Genus CARDUELIS. 

Species new. C. NIPALENSIS, nobis. 

Form of the bill as in Cardf~el is  Caniceps and in the common Gold- 
finch: but the tarsi higher, and wings and tail apparently longer and 

stronger ; wings to the middle of the tail, decidedly acuminated with t l ~ e  

3rd quill clearly longest ; rectrices strong, broad, divaricating, acute1 y 

pointed ; the whole slightly gradated from above, and the tail consequent- 

ly, distinctly though trivially forked; tarsi elevate, finely scaled; toes 

long, slender, and compressed, with slender and very acute nails. 

Colour and size of the male :-above, and the neck and breast entirely 

sooty black, or dusky strongly tinted with a dark sanguineous blossom red ; 

forehead, a line over the eye to the occiput, the chill and throat, breast and 

belly, pure blossom red ; under tail coverts paler and picked out with dusky ; 

remiges and rectrices pure sooty brown, more or less touched on the outer 

nlargins with the red hue of the upper surface ; bill and legs fleshy brown ; 

iris red brown : size f3+ to 7 inches by 103 to 11, and $ oz. 

Female rather less above olive brown ; below, from chin to breast, 

dirty yellowish ; from breast to tail, white ; wings and tail dusky brown ; 

the coverts of the former, with the tertiaries, externally margined or tipt 

with dirty yellowish ; bill, legs and iris, as in the male but obscurer. 

Habitat centraI and northern regions. 

ALAUDINO, Genus EMBERIZA. 
Species NEZU. NIPALENSIS, nobis. 

Form, typical in the main :" bill elongate-conic, compressed, illtire ; 

culmc~l raised and subcarii~ated between the nares which are oval, lateral, 

shaded above and behind by membrane, and hid by  tiny hairs ; wings 
rather short ; 3, 4 equal and longest ; 1 a i d  2 distinctly gradated ; tail 

even ; tarsi a i d  toes siinple, ambulatory. 

Colour and size. RIalc-blue glossed black with cinnamoneous n.inys 
and tail, which are both dusky towards tlie tips ; tail-coverts mised black 

* That is, with thcgnpe s t r o ~ ~ g l y  angulatctl and 1110 palate furnished with n large obtuse knob. 

1' 
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and cinnamon ; tertiaries darkened on the inner web ; forehead furnished 

wit11 an elongated, sle~lder, mobile, crest ; bill and legs fleshy brown ; iris 

dark brown : 63 inches by 10, and 1 oz in weight. 

Female lias the crest smaller and tlie bill and feet duller hued : above 

she is dusky brown edged with grey ; below, rufescent white, streaked 

lengthwise with dusky ; quills and tail feathers dusky-brown, inore or less 

edged externally with dull cinnamon, and showing that hue internally and 

basally on the quills allnost as clearly as in the male : size nearly equal to 

his. The species is gregarious in small flocks ; feeds on sn~all hard seeds 
and grains solely, and chiefly frequents the hedge rows and brushwood of 

the upland downs and meadows. I11 Winter, comlnon in the central region : 

in Summer, resorts to the northern. 

Gentis wezu. FRINGALANDA, Lark Finch, nobis. 

Bill as in Friugilla but smaller; perfectly conic, intire, straight and 

pointed ; tomiae of the lower mandible inflexed and scarpt towards tlie gape, 

but without angulation or salient process ; palate well scooped out and 

smooth ; wings very long, passing the center of the tail ; 2nd longest ; 1st 

and 3rd subequal; tertiaries truncated and square ; much short of primaries ; 

tail longish, firm, slightly but distinctly forked. 

Tarsi submedial, finely scaled ; toes colnpressed and slender ; the 

laterals and hind subequal ; outer connected to the joint. 

Nails long, slender, acute, straiglitish ; hind largest, less the toe. 

Nares oval, lateral, shaded above by rnelnbrane and hid by small hairs. 
Species melo. F. NEMORICOLA. Forest-l~aunting Lark Finch, nobis. 

Form has been detailed above. 
Colour and size :-above rlllsky brown, edged with rufous, as in so 

many of the Larks ; below, sordid earthly grey ; or grey brown, paler as 

you descend the body ; long tail coverts, above blackish with white tips, 

below, white with dusky centres ; remiges and rectrices dusky ; the long 

wing coverts and tlle tertiaries, with broad edging of rufous or white colour ; 

bill and legs fleshy brown ; iris red brown ; sexes exactly alike : size O'& 

by 1 I+ ,  and 1 ounce in weight. 
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Remarks. These birds are confined to the central and northern ivgions, 

and never quit the skirts of the forest. Their habits are very like those of 

tlie arboreal Larks, 11ut they never come into the open country. Their 

stoillac11 is a powerful gizzard ; and their food, kernels and hard seeds, 

which they digest by means of trituratioil with gravel. They seem to 

me eminently singular birds, and I regret I do not know more of their 

manners. They have sundry points of contact with the gcnus Plectr-ophanes ; 

but are separated essentially therefrom by their smooth hollow palate ; as 

noted in the generic character expressly to prevent such confusion. 

The following detail of the dimensions of a fine male may help a just 

conception of the characters of tlie genus : 

Inches. 

Tip bill to lip tail ....................................... 62 

Bil l ,  length of, ........................................ "i% 

- . basal height of, 0 2 ~  .................................. 
- ditto breadth of, . .................................. "A 
Tail, ................................................ 23 

Expanse of s ings  ....................................... 113  

Tarsus, .............................................. 0% 

Central Toe, .......................................... "4r 
Hind toe, ............................................ "i% 
Nail ,  ................................................ "i'5s 

A closed utiog, ........................................ 32 

Weight, .............................................. i OZ. 

111.-NEW GENERA OF T H E  COLUMBIDB. 

The Pigeons are usually and usefully divided into the terrestrial, the 

arboreal and the ordinary; the last uniting the attributes of the other t ~ o ,  

and being tlie most perfectly organised of tlie family. Tlie above form tile 
genera G'oura, Villngo and CoZl~?rtBn; and, though I am amarc that tilere 
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are other genera recently instituted, such as Ptiliwopas, Peristera aild 

Ectopistes, it will not be necessary for me to take more notice of them on 

the present occasion than by this mere allusion, made only to show that 

I have not overlooked them. 

The  remarkable bird which I am now about to introduce to the notice 

of Zoologists, unites the bill and wings of Goura with the feet of Villago. 

This, as  its general description, is strictly accurate ; and therefore I presume 

i t  will be allowed that the species could not be introduced without violence 

into any existing genus." I shall therefore consider it as the type of a new 

one, to be reduced to a sub-genus, or wholly rejected, according to the dis- 

cretion of the learned. All persons must allow with Mr. SWAINSON that this 

manner of introducing new species, at  least insures an unusually accurate 

acquaintance with them as specie.$. For the rest, until it has been decided, 

whether the Pigeons constitute an order, a family, or a genus, I suppose 

we may not look for very intelligible (so called) generic characters. As 

to the objection to a genus founded on one species, it appears to me that 

any person who carefully distinguishes a striking modification of form, 

may reasonably anticipate that very many 2.ecorded species will be found to 

belong to it, so soon as our knowledge of the (in this case) vast and pro- 

miscuous heap of them, comes to exceed a faint notion of their mere colours 

and size. 
~ u ~ - ~ u ~ ~ ~ ~ . - ~ I N A G I N E  OR TREE PIGEONS. 

Gen?is or Sub-gemm-Ducu~~ aobis.-DUKUL OF THE NIPALESE. (generick) 

Character of the genus :--bill equal to the liead, straight, cylindric, 

very feeble ; both mandibles membranous for three-fourths from the gape ; 

tip of the upper mandible gently inclined-of the lower, strongly compress- 

ed ; nares broad, linear, obliquely transverse, central ; their groove faint ; 

their tect subtumid. 

* If tlie Columbida be regarclet1 as a family, divided into 111e three sub-families Gourincc, 
Viszagincz, and CohcmLincc, I place this bird a t  the entrancc of tlie second fron~ 1l1e first of 
these sub-families. 



NEW GENERA O F  COLURIBIDfE. 161 

Wings short, not rounded, 3, 4, 5 quills sub-equal and longest ; central 

primaries with their tips wavily truncated. 

Tail 14, long, strong and square ; tarsi very low,* and plumed nearly 

to the toes laterally, less in front ; toes depressed with broad flat soles ;* 
lateral fores sub-equal, hind large ; nails strong, arched and acurninated ;* 
central and hind equal, lateral fores equal, less ; orbits nude ; plumage 

simple. The above is a tedious character, but it is a, distinct one. Those 

who love more summary proceedings may perhaps approve the following : 

Bill and wings as in Goura ; legs and feet as in Vinago." But the fact 

is that tlie bill of our bird, nearly as it resembles that of Goura, is clearly 

distinguishable therefrom, by less compression, a fainter grooving, and a 

more tumid nasal tect. The wings, again, with the same general character, 

are strikingly marked by the singular truncate angulation or curve nt the 

points of the central primaries. 

In  like manner, the feet, though exclusively adapted for perching, and 

consequently framed strictly upon the model of the same organs in Vinago,t 

(and Ptitinopzcs), differ therefrom by the subequality of the lateral fore toes, 

and by the absence of that extreme and sudden acuminntion of the nails 

which distinguishes them in that genus. The wings of our birds differ 

entirely from those of Viltag-o; the latter being longer, conspicuously acu- 

minated, with sharp narrow primaries (3) analogous to those of the lesser 

Indian Bustard. In  our bird there is no acumination of the wings: the 

* These characters, I admit, belong rather  to the sub-family tlian to any  genns or  sub- 
genus of i t  (see note in the sequel) : but, so long as the sub-family continues to be vaguely 
defined, its genera must be defined d i f f~~se ly .  O n  this principle I nright add. tlint tlie toes of 
our genus are cleft : but the fact is, lliis is a character co-extensive miili the whole family ; and 
reiteration must have some limits. 

t It is a strange misinterpretation of the language of C U V I E R ,  (I suppose,) wllicll lod 
STEVENS to assign toes connected I)y membrane to Vinngo. Tiley areclef t  though bordered; (lint 
is, tlie edges are spread lalcrally by tlie depression of the soles. There is something so rlecide(1 
and necessarily inlluential in the exclusively perching feet of tlie Vinagiacp, that I consitler this 
cli:~racter the diagnosis of the sub-fanlily ; and I class our bird will1 the t ' i~rogi~tce,  notwith- 

 tand ding llie extreme feebleness of its bill, becntise its feet are utterly unsuitotl to \vall;ing. 

Q 
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nebs  of all the quills are broad: and the peculiarity of structure is con- 

fined to the points and begins with the 3rd or 4th primary, extending thence 

as far as the secondaries. In  Vinugo, too, the membranous and soft part 

of the bill scarcely reaclres for\vard to its centre, the organ having double 

the strength which it possesses in our bird. I n  Vinago, the tumid tect of 
the nares is nearly evanescent : in our bird it is distinct, though less conspi- 

cuous than in the Pigeons proper. Lastly, though Ducula, like T7inngo, be 

exclusively arboreal and fruit-eating ; the latter is eminently gregarious- 

the former, almost a solitary. 

Species new. DUCULA INSIGNIS. Great Duculn, nobis. 

Habitat central and lower hilly re,' mions. 

Colozcr and size:-head, neck, body below, and lining of the wings, 

soft blue grey or grey blue; paler and albescent on the chin, and richly 

tinted with vinous on the back of the head and of the neck; lower tail 

coverts, soft buff; quills and tail slaty black ; terminal 1-3rd of the latter, 

and lower back, slaty blue ; upper back, shoulders, and wing-coverts, 

saturate slaty, internally, but merged in a brilliant vinous hue on the whole 

surface ; bill and legs intense sanguine ; terminal hard portion of the for- 

mer, and the nails, dusky horn ; orbit skin slaty, merging in purple; iris 

hoary or blue grey : 20 inches long by  30 wide: 14 lbs. in weight. 

Female, a-fourth less than her mate; wants almost wholly the rich 

vinous tint of the male ; and is, generally, more obscurely coloured. 

The  followi~lg are the dimensions of a fine male :- 
Ft. h c h e s .  

.......................................... Tip bill  t o  l i p  ta i l ,  1 8 

B i l l  ....................................................... 0 14 
...................................................... T a i l ,  

.......................................... Expanse  o f  w ings ,  
Tarsus, .................................................... 
Central  t oe ,  ................................................ 
O u t e r  fore t o e , . .  ............................................ 

................................................... Jnner  d i t t o ,  
.................................................... H i n d  d i t t o ,  

...................................................... W e i g h t ,  

[For  'orslretch of the foot and bill see accompunyiny plote.]  
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Genus or Sub-genus-TORIA nobis.-T~onv~. (quasi Rostratus) of the 

Nipalese Character. 

Bill shorter than the head, compressed very strong with the tip l~eavily 

bent and membrane at the base nearly obsolete; nares longitudinal, linear, 

simple ;* \vings sub-medial ; 2d longest, 3d lunately emarginated on the 

inner web ; the rest simple ;t tail 14, short, 'even ; orbits and lores nude ; 

tarsi equal to the central toe, nude ; knees clad ; acrotarsial scales nearly 

perfect ; paratarsus smooth. 

Toes unequal ; the two exterior fores compressed and slender ; the 

inner fore and hind somewhat depressed and bordered ; hind stout ; outer 

toe longer than the inner ; nails falcate and acute ; hind largest ; plumage 

simple. I f  the bird previously described appeared to be placed on the 

confines of the arboreal and ground Pigeons, belonging to the former, so 

this seems to possess a similarly-osculant character. I t s  aberration, how- 

ever, from the sub-family type consists chiefly in the structure of its feet ; 

not in that of its bill as in the preceding genus. 

I ts  wings are longer tlian in G o w n ,  shorter than in Cohs~~tba or Vinago. 

The quills offer no peculiarity save that ilotecl above, and the firm prima- 

ries exceed the tertiaries by l+ inch. The bill possesses more strength and 

a stronger bend than in any species of the whole family I ever met with. 

The nares longitudinally developed, and neither fossed nor provided with 

a tumid tect, are quite unique. The  feet have, upon the whole, a perching 
character ; but they are, at the same time, by no means so utterly unsuited 

for walking as those of the typical arboreal Pigeons. With reference to the 

doubtful attributes of the feet and wings of our bird I have been induced to 

range it with hesitation amongst the Virza,oirm owing to the estreme power 

of the bill--certainly a decided, though not, I think, the most decided chn- 

racter of that sub-family. The habits of the species are very siinilar to those 

* Nares simple, that is, neither fossed as in Gourn, not swolleuly luel~lbrenetl as in 
Colrcl~rba, :tud in n less degree, in V i ~ t n g o  :rlso. 

t 2, 3, 4 are slightly sinuated ou the ouler web ; but the lunrk is too coluluo~l to bo 
characlarislic. 
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of tile small ordinary Doves. I t  is llowever, much rarer and more shy 

than ally of them. I t  is not very gregarious ; adheres to the forests ; feeds 

chiefly on soft fruits, and prefers the trees to the ground ; but without 

absolute esclusiveness of habit in that respect. I ts  habitat is the celltral 
and lower hilly regions. 

Spm"s ILCZU, TORIA NIPALENSIS, Nipalese Toria, nobis. 

Colot~r andsize. Top of the head plumbeous ; cheeks, with the intire 

neck and body below, lower back, upper tail coverts and central rectrices, 

medial grass green, paler and yellower below than above ; thighs, vent, 

and lateral inferior tail coverts picked out or tipt with white ; rest of the 

inferior tail coverts deep buff: upper coverts of the wings, top of the back 

and scapulars, rich marooil red ; wings black ; the great coverts and 

tertiaries, broadly tipt and margined on the outer side with brilliant yel- 

low ; rectrices, except the 4 central ones, plumbeous above, with a sub- 

terminal dusky bar ; below, paler especially at  the tips ; lining of the 

wings, and the quills on the lower surface, plumbeous ; base of the bill 

and the legs deep sanguine ; bill before the nares and the nails bluish 

yellow horn colour ; outer circle of the iris orange red, inner circle blue ; 

orbitar skin bright green. 

The  female is nearly of the same size, but she wants the rich lnarooil 

mantle of the male, being green on the upper back ; and her inferior tail 

coverts are all green, picked out with white, like the thigh coverts : size, 

10 to 11 inches by 16 to 17, and weight 6 to 7 oz. 

The  full dimensions of a fine male are as follows:- 
Feet. Inches. 

.................................. Tip  bill to tip tail, 0 10% 

............................................... Bill, 0 O$ 

.............................................. Tail, 0 2; 
................................. 'Expansion of wings,  1 5 

........................................... Tarsus,. O 1 
......................................... Centre toe, 0 O+X 

............................................. Outer, 0 0:; 

............................................. Inner,  0 Ot-2 
.............................................. H i n d  o oT% 

........................................... W e i g h t .  G i  02. 

[ F o r  sketch o f t l t e  Bill and foot see aecompnnyiny plute.] 
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SYLVIADZ. Genus new, YUHINA, nobis; Yulci9~ of the Nipalese. 

Bill equal to the head, slender, acute, depressed as far as  the nares, 

gradually compressed beyond ; maxilla cut out to centre by nasal fosse, 

collvcx bcyond, subarcuated tl~roughout, and gently inclined at tip, with 2 or 

3 sharp teeth on either side ; mandibula straigl~t, eqnal to maxilla, pointed ; 

t o i ~ i ~  of both, trenchant, erect, scarped a i d  locked throughout ; nares large, 

the aperture lunated and lincatecl by a nnde, incun~bent, soft, membrane. 

Tongue subequal to bill, cartilaginous, deeply forked, and the prongs fila- 

mentous and convolred ; wings sub-medial, round-acuminate, firm ; 1st quill 

small, 5th usually longest; tail short, firm, square ; tarsi stout, finely scaled, 

longer than any toe ; toes silnple ; exterior connected to the joint ; laterals and 

hind subequal ; last very stout and depressed : nails falcate, acute ; anteriors 

subequal; hind much the largest ; head crested ; rictus slightly bristled.' 

Habitat, centrid and nortliern regions. Food, viscid stony berries and 

slnnll scaly insects, such as harbour among foliage. I t  is the opinion of 
Mr. VIGORS that these singular little birds serve to connect tlle Siluiada 

with tlie Ce~.thiadc~. I n  the structure of the bill and tongue, and even of 

the feet and wings, they remind me of the genus Sibia (nobis) and of others 

of the Pliilcdonian Thrusl~es of CUVIER-a group the contents of ml~ich 

have been referred at random to tlie Tenuirostral illeliphn,gidcz, and (in part 

at least) to the long-legged division of the Tllruslies. These are high 

matters of classification, which inay perchance be settled with an approach 

to accuracy some 50 years hence, provided our investigations ~neanml~ile 

be carried into tllc genel-a1 structure and prevalent habits of species,-and 

be not confined, as now, to closet dissertations on dried skins. 

* If family and sub-family characters llatl the requisite precision, and our genus could be 
now safely referred to a given family and sab-family, half of llle tetlious particulars of the 
generic character might have been omitted, as they will be hereafter. 

R 
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Tile genus I now propose, as  ~vell as its location, are both provisional 

-my knowledge of the structure and habits of the species being confes- 

sedly incomplete ; and the directions of the books within my reach being 

better calculated to misguide than to guide. 

These little birds, so far as  I have yet ascertained, adhere exclusively 

to the great forests : prefer the lower and more umbrageous to the higher 

and barer trees ; and seem to procure no portion of their food from the ground 

though their feet are sufficiently adapted for walking. They are usually 

found in small flocks ; and have a monotonous feeble monosyllabic note. 

Their intestines are about the length of their body (from the tip of the 

bill to the tip of the tail) furnished with grain-like caeca, near the lower 

end, and of nearly uuiform diameter. Their stomach has tlie muscular 

coat of very modcrate, subequal, thickness, and the lining is neither very 

tough nor much grooved. 

Three species are known to me, in all of which the sexes resemble 

each other. I now proceed to a summary descriptioil of them, preniising 

that the two first are typical--the last, inucli less so. 

Species 1st. YUHINA GULARIS ; Spotted Throated Yuhin, nobis. 

Above, with the tertiaries and tail feathers, obscure olive brown ; cap, 

darker and purer brown ; ears, chin, throat and breast obscure rufous wood 

brourn ; tlie chin and tllroat spotted blackish, and bounded laterally by a 

longitudinal stripe of the same hue ; rest of body below, briglit orange-rusty ; 

primaries and secondaries black, tlie former with a narrow edging of hoary, 

and tile latter, with a broad one of orange ; lining of the wings and inner 

margin of the quills towards their bases, albescerit ; tail dus!ry iiiter~lally ; 

legs ,Jeep orarlge ; bill fleshy brown with dusky culnlen ; iris brown ; head 

a full soft mobile subrecurved crest : size ti$ by 8; incllcs and 

2 oz : bill, +g inch ; tarsus ++ ; central toe inT ; hind toe 5%. 
,SPpcies 2(l. YUHINA OCCIPITALES ; Rusty-naprd Yuliin, nobis. 

Above with the whole tertiaries and outcr webs of the larger rcmiges 

nrtd of all the rectrices, dull obscure olive brown ; top of the licatl and back 

of neck dull slaty with hoary shipes ; the nape bright rusty ; cars, chin, 
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abdo~ninal neck and the breast vinous buff; a blackish stripe like n moustache 

behind thc gnpe ; belly, rump and under tail coverts deep rusty ; remiges 

and rectrices internally dusky ; inner basal margins of the quills pale buff; 

lirlillg of wings wliite ; legs orange ; bill fleshy red ; iris brown ; head with 

a full soft crest, as in the preceding : size 5+ by 74 inches and oz. in 

weight ; bill inch ; tarsus ++ ; central toe iI, ; hind A. 
Species 3d. YUHINA ? FLAVICOLLIS ; Yellow-necked Yuhin, nobis. 

' 

Above obscure brown, with a slaty tinge ; cap pure rich brown ; cheeks 

and nape paler ; back of the neck rusty yellow, continued in a collar round 

the sides and front of the neck, and thence spread over the lower surface of 

the body and diluted often to white ; chin and throat white ; moustache 

dark brown ; remiges and rectrices internally dusky ; the primaries edged 

externally with wliite on tlie outer webs, and all paled internally 011 the inner, 

as in both the preceding species ; lining of wings white ; sides of body shaded 

with brownish ; legs yellowish fleshy grey ; bill fleshy brown ; iris brown ; 

head crested as in both the preceding species ; bill shorter, less acuminated, 

and furr~islled with only one salient process on each side the tip of the upper 

mandible of tlie bill : sizc 5+ by 7+ inches, and less than + an oz. in weight. 

The following is a detail of the dimensions of a fine male specimen of 

Yuhilta Gzilaris, and wbicli may serve to indicate the proportions of all the 

three species : 
Inches. Rat. 

T i p  bill to tip tail, .................................. G $ 
Bi l l  l engt l~  of, ...................................... 
- 0 +& 

bns;R beigbt of, ................................ 0 

- ditto bread111 of ................................. 0 7% 
' r a i l , .  ............................................ 2 .t, 
Expanse of wings, .................................. 8 
r 1 

i 
larsns, ............................................ 0 +g 
C:rnt~.al toe, ...................................... 0 7% 

aud nai l , . .  ......................................... o +5 

Hiud  toe ........................................... o $T 

and nai l , . .  ......................................... 
0 25 

Weight, .......................................... ; 02. 

[For sketch of tlte bill cind foot see pla te . ]  
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V.-NEW S P E C I E S  OF TI-IE STRIGINE FAMILY. 

Gosis ULL~LA? Sl~ecics new, NEIVARENSIS, Newiir* Owl, nobis. 

o r .  Bill shorter than the head, but of considerable length and 

somen-hat straightened towards the base, lnoderately compressed, strong, 

at  base as high as broad ; tornice, plane and scarcely locked ; tip of the 

lower mandible notched and truncated. 

Nares large, ovoid, sub-transverse, opened chiefly towards the front 

and placed high on anteal edge of the cere which is solnemhat tulnid and 

soft behind them, though far less SO than in Nocttsa. Cere ratller large 

and, as well as the nares, concealed by  bristles. Disc medial, complete, 

decidedly less than in O t ~ s .  Corch medial, elliptic valved, with the 

auditory canal opened basally. Tarsi and toes medial, longer than in B~LZIO, 
moderately stout, thickly plumed with one or two scales next each talon. 

Talons acute, moderately unequal, somewhat squared and channelled below, 

inner fore and central equal ; hind least. Tail longish, squared, firm, sub- 

bowed. Wings medial, 2$ to 3 inches less the tail ; 5 and G quills longest 

and equal ; 4 first considerably and sub-equally gradated ; 1st 39 inches 

less the longest ; all the great quills considerably e~narginated remotely 

from their tips and on both webs, save the 1st which has the outer web 
entire. Outer webs of all these quills more or less pectinated ; of the 1st 

entirely so. Scapulars five inches, and tertiaries two inches, shorter than 

the longest primary. Egrets none. 

Coloar and Size. Head, dorsal neck, outer soft zone of the disc, back, 

scapulars, and wing coverts, saturate rich brown and immaculate ; remiges 

and rectrices the same, but crossed by many (10 to 12) narrow bars of a 

whity-brown hue, and the tips of both slightly but clearly blanched. Entire 

body below, as well as the legs and feet, the lining of the wings, the disc 

* Name of the indigenous people of Nepal proper. 
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and the inner and concealed scapulary feathers, pale sordid rusty, with very 

many (12 to 14 per plume) transverse narrow bands of a bright brown, 

darkened on the lower edge ; brows rufous-hoary ; margin round t l ~ e  eye 

and space between eyes and nostrils black, a white transverse zone on the 

throat below the disc ; breast darker than the body ; quills internally 

towards their bases, bright buff and many of the upper wing coverts, barred 

internally; iris dark brown ; bill bluish towards base; greenish horn 

yellow towards tip ; talons horn grey with blackisli tips : 20 to 21 inches 

by 48 to 50 between the wings. Weight 23 to 29 Ibs. Sexes alike both 

as to size and colours. 

Remark.  These birds are entirely nocturnal : they tenant the interior 

of woods and never approach houses. They are commoriest in the central 

region-rare in the northern-ui~kno~m~ to the southern. 

In  the present state of Strigine classification it is iinpossible to say to 

what genus or subgenus our birds should be referred. They may be 

Nyctece, or Ulzllce, or a tertium quid: and a t  all events, the bill is neither 

short nor arched from the base, as (for example) in Otus, in Scops, and in 

Noctua. I have set them down in my note book as the type of a new 

genus or subgenus under the Newar generic title of Bulaca, with the more 

significant of the characters above given in detail. 

Genus BUBO ? Species new. CAVEARIUS nobis.-Hole-haunting Owl 

hobis. 

Form. Bill and nostrils as in the last. Disc smaller and incomplete 

over the eyc, but still of considerable size. Opening of the ears ovoid, not 

valved, smaller rather than in the last, but still large : the auditory calla1 

opened subcentrally on the posteal side and crossed by a lnembranous band 

couch, inch long. Feet as in the last, but the tarsi rather higher and 

slenderer, and the talons not channeled below, but merely squared. Wings 
longer and less gradated ; 1+ to 2 inches less the tail ; tertiaries and sea- 

pulars both long, subequal, and falling within 2 inclles of the ends of the 

great primaries ; the lattcr not bowed though soft and broad webbed ; 3d 
and 4th quills subequsl and longest ; lst, scarcely 1+ inch less than the 3d, 

S 
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which is usually the longest of all ; 3 first strongly emariinate on the inner 

web near the tips-on the outer webs entire or nearly so. Pecten of the 
outer web complete on the 1st quill-extending over only half of the secolld. 

Egrets large, consisting of 6 to 10 gradated plumes rising from the yosteal 

and superior angle of the orbits. Tail longish, not bowed, firm, very 

slightly rounded. 

Coloul- and size. Brilliant rufous yellow, merging, as the ground 

colour, into deep brown upon the cap, shoulders, tertiaries and scapulars 

where the darker hue preponderates, mottled barwise and otherwise varie- 

gated by  the paler colour. Neck, upper back and breast, broadly striped 

down the shafts with saturate brown ; downy plumage of the belly, vent, 

and thighs, immaculate ; long plumes falling over the belly, tibia1 tufts, 

and lining of the wings, minutely zigzaged crosswise with brown, there 

being 8 to 10 lines on each plume which frequently, owing to its dark shaft, 

exhibits the herring-bone marking : tarsi lnnated with brown : toes imma- 

culate : remiges and rectrices with 6 or 7 mottled bars-dark upon a pale 

ground in the prime quills and lateral tail feathers-pale upon a dark 

ground in the central caudal, and lesser wing, feathers ; disc concentrically 

rayed with brown lines, and zoned posteally by black brown, countermi- 

nously with the limits of the external ear. Egrets brown like the cap, and 

picked out with that brilliant ruddy yellow which, amid all the transitions 

of the plumage, clearly constitutes the grou~ td  colozcv of i t  : iris golden : 

bill dusky : talo~ls clusky horn : size 22 inches by 55 to 58 inches : weight 

33 lbs. : female somewhat larger : male somewhat darker : but both 

distinctions trivial. 

Remarks .  These birds, when disturbed, fly freely and strongly in the 

broad glare of day, as  (by the way) Olus Europc~tcs et Bt.crchyottis do ; and 

though neither the former nor the latter be properly diurnal questers, yet 

they are alike distinguished by commencing operations long before dark, 

and by carrying them on in the open country. Our species have their 

habitation sometinles in a holc or burrow in a bank sidc, (in which they 

always breed) and sometinles their domicile consists merely of a pcrch upon 
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the stunted trees growing from rocky declivities. Our birds breed in March, 

a i d  seem to be confined to the central and nortl~ern regions ; for I have never 
procured one from the southern tract. The  -young, as  soon as fledged, 

resemble their parents ; and the brood consists invariably of two of them. 

Both the preceding species hare eminently medial characters, being 

alike rernote from Strix and Otus, on the one hand, and from Scops and 

Noctua on the other. 

The bill lias neither the length nor straightness of Str iz ,  nor the short- 

lless and arcuation of Otus." I n  strength, it is greatly superior to the bill 

of the former genus-by no means inferior to that of the latter. I t  resem- 

bles generally tlie same organ in our Culti.utlgzris, but is shorter somewhat, 

and the base is more beset with bristles than in Clilt,-z~nguis. 

Another noble bird, EItihuu iVipcile)asis, presently to be noticed, carries 

the elongation and straightness of the bill, acco>npa~ziecZ by great cleplh, 

breadth and power, to a yet further degree. So  that we have here a complete 

new series of Strigine Birds, typifying in their own circle, the Aquiline 

sub-family of the Falco7zid~;-or, CUVIER'S assertion (followed without 

question by all other writers) that the genus Strix aloue exhibits either 

elongation or straightness in the bill, is wholly unfo~ounded. 

The tarsi, toes and talons of both the preceding species are framed 
upon the Otine model ; whereas in our Hzchua Nipalensis, tllere is a diluinu- 

tion of length \vith proportionate accession of power in the tarsi, analogous 

to the characteristic form in B1~bo.t 

* Nocftca and Scops have a bill s in~ i la r  to that of O t ~ t s ;  but their s n ~ a l l  rouutl nares with 
a very swollall tect, souletimes even salir111 and tubular (in Nocttta a t  least) are conlratlis- 

tinctivc: so also their unplumed toes. 'I'l~e toes of ~Vocttra agree wit11 those of Stric,  saviug 
O I I ~ Y  tbe pecten of the erntral talon in the latter genus. 7'110 wings of both ~ ' o c t u a  and Scol~s 
aro usually s l~or t  ; but those of the fornler are  of a fi rmcr texture ; as is, indeed, their whole 
plumage. 

t I n  defining Cti l I r t i i~y~~is  I 0111itted lo state the length and nervousness of the toes, a l ~ i c h ,  
with tlie extrenle rougl~ness of the soles, are characters allnost as significant as tho coltratetl 
t a l o ~ ~ s ,  and obviously subservient to the same end of clulchiog successlully the slippery bodics 

of fisl1. 
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I11 the form and size of the ear conch our two species just described 

exhibit two distinct links in the chain of passage from St,-i.z a ~ l d  Otus to 

Scops and Noclun; so also in the medial length of their \%-ings ; tllough this 

latter character would seem to be, ill the Strigihe family, less important 

and influe~ltial than amongst the Falconid@. Why else have 8tri.z and 
Otz~s the true Falcon's wing in common, whilst the beaks of the two are 

diametrically opposite in character? I n  Strix, howevcr, the wings consi- 
derably exceed the tail-in Ottis are only equal, or scarcely superior to it 

in length. Is, then, Strix the representative of Milvus? and Otus of Falco ? 

Or must not the long and feeble legs and toes of the former, added to its 
straight powerless beak and long wings, induce us rather to seek its ana- 

logue in the Buteonine genus Circus? Our IluL~in and Cultrunguis are 

evidently representatives amongst tlie S t r i g i d ~  of the Aquiline branch of the 

diurnal Raptores ; the latter being distinctly, the analogue of the fishing 

genera of this branch. To the same branch must be referred, analogically, 

tbe two species now described; and which, by the combined straightness and 

power of their beak would also appear to be-types of new genera in their ow11 

family-z~nless there be something very unsound indeed, in the entire existing 

classification of the Strigid@, which admits no straight-billed Owls but St r is  

-a genus as remarkable for the feelleness, as for the straightness, of its bill. 

Genus BUBO. Species new. NIPALENSIS mihi. 

This remarkable bird, the largest of the family yet discovered, is 28 

to 30 inches long and 65 to 68 inches between the wings,* with muscular 

power in the legs far exceeding that of the Eagles, and with talons capable 

of giving that power thc utmost effect in the destruction of life. 

I t  has most of the influential characters of tlie Genus Bubo, but differs 

strikirlgly therefrom by the comparative length and straightness of the bill, 

andalso, perhaps by the partial nudity of the toes, and by wings more 
nearly equal to the tail as well as differently gradated. Should these 

differences seem to warrant the establishment of a new Genus or Subgenus, 

* Tlie bill is 21 inches ; the tarsus, 3; the central toe, 24 ; inner talon (along the curve) 2a. 
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1 beg to propose for it the name Hz~ht~a ,  latinised from H d u ,  which is the 

common appellative of all Strigine birds in Nepal. At  present I mean to 

consider it as a species of Bxbo  and to name it specifically Nipalensis, it 

being found in all parts of the Kingdom. 
I t  tenants the interior of umbrageous woods, and by reason of the feeble 

light penetrating tliem even at  noon-day, i t  is enabled to quest subdiurnal- 

ly in such situations. I t  preys on pheasants, hares, rats, snakes, and some- 

tilnes on the fawns of the Ratzoa and Ghoral. The sexes nearly resemble 

each other ; but the young every where, and the old too in the Northern 
region, are more blanched than in maturity. The bill is equal to the head, 

straightened beyond the cere, abruptly and largely hooked, very strong, 
and furnished with an accipitrine festoon ; its lower mandible deeply 

llotched and vertically truncated at the tip ; the tomiz, obtuse and free 

towards the gape-trenchant, deeply locked, and internally scarped, to- 

wards the point. 

The  nares are placed high up  and near to the anteal edge of the cere ; 

their aperture a broad ellipse, simple, transverse, with an aspect obliquely 

to the front. 

Wings 1+ to 2 inches less than the tail ; 5th quill longest ; 4th nearly 

equal to it ; the three first considerably and equally gradated ; lst ,  3+ to 4 

inches less the longest ; the four first strongly emarginated on the inner web, 

and 2nd to 5th inclusive, on the outer web also, remotely from the tips ; 

primaries two inches and inore longer than the tertiaries : the last, as well a s  

the scapulars, long and firm. Pecten complete on tlie 1st quill-clearly 

traceable on 2ud, 3rd and 4th, below tlie emargination. Tail medial bowed, 

square ; the extreme laterals subgradate. Legs immensely stout, short, 

arid plumed nearly to the talons : exterior fore toe antagonising the 
others, but not reversile : outer four and central, subequal in length, but 

tlie former much the stoutcr : terininal third of all the toes, delluded of 

plumes and furnished with three or four heavy scales to each toe : remain- 

der of the toes, hirsutely plumose. Talons, acute and large : illner fore 
T 
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~nucll  the largest ; next the celltral ; then the outer fore and the hind, 

wllich are subequal ; all flat beneath, and the process of the inner edge of' 

central, entire. Tongue fleshy and entire, Intestines :I0 to 44 inches Iong ; 
very thick coated ; considerably wider above and grntlnally dimioishing ill 

diameter downwards : at 6 to 9 inches from anal end two cmcz of from 1 to 

4+ inches in length, each of thein. Stomach spheroidal ; of considerable 
subequal thickness in the coats, which are two-an exterior thin one of 

muscular fibre, and a thicker one constituting the body of the stomach, of 

granular structure and gland like : the lining membrane, softish, sub- 

plicated, and easily separable. Head not small : facial disc, very small 

and incqmplete : opening of the ears, very small, simple, elliptic ; 4 to 5 

eighths of an inch long. Egrets 3 to 3$ inches long, composed of 15 to 20 

plumes, rising froill the posteal and upper angle of the orbits, erigible, 

usually drooped. 

The  following description exhibits the external aspect of this bird. 

Above, saturate brown transversely barred and elnarginated with rich ru- 

fous yellow ; the bars and points of the greater feathers mottled with brown ; 

a clear longitl~dinal line of rufous yellow down tlie lower or anteal edge of 

the scapulars ; the disc hoary, more or less smeared with brown ; great wing 
and tail plumes apertly quadrannulatecl. Below white, buff' smeared on the 

breast, sometimes all over, and each plume cordated or barred heartwise 
with saturate brown ; thighs lunated with the same. Bill and nude part of 

the toes full yello~v ; edge of the eyelid yellow, dappled with brown ; talons 

horn yellow with dusky points, iris brown. I have in my note book provi- 

sionally characterised this bird, as  the type of a new genus : thus- 

Bill equal to the head, straightened bcyond the cere, suddenly hooked, 

very strong, festooned ; wings medial, sub-equal to the tail ; 5th longest ; 3 

first considerably gradated ; 1st pectinated. Legs, as in Bubo ; but the 

toes more hirsute and denuded, and the outer fore antagonising, not reversile. 

Talons very unequal, large, and acute. Egrets as in Bubo.  Disc 

and ears smaller. Tail medial, square. 
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To the above account of n bird which I fancy is the largest known 

species of thc family, I shall add a brief description of another, that 1 

suspcct is the Icast. 

GCILUS NOCTUA. Species ~ioc*. N o c ~ u a  TUBIGER. Tube-nostrilled 

Noctua, mihi. 

Coloured exactly like N. Cucwloides, but with a buff patch, inclosing 

a black triangle, on either side the neck : nostrils furnished with prominent 

tubes and opened laterally at  the ends of thcm. Length 54 inches ; 

breadth 11 to 113 ; weight 12 oz. Such is the distinct specific character 

of this singular little bird, wl~ich would scarcely form n mouthful for its 

noble congener, just described. 

Gertus NOCTUA. Species new ; TARAYENSIS, nobis. Tarai  ~Voctua, nobis. 

Form and size as in the Noctua Cuculloi'rlcs, of which species our bird 

is the palpable representative in its own region-the forrner being peculiar 

to the hills-the latter to the forest at  their base. I notice this hc t ,  because 

I have proof of the very same identity of form and size, with great diminu- 

tion of intensity in the colonr, in two species of Accipiter," which in like 

manner are exclusively confined to the lowlands and higlilnnds respective- 

ly ; the dark bird being, in this instance also the mountaineer. 

Colozir. Above earthy grey brown, each plume exhibiting two white 

spots disposed opposite each other and barwise. Below white broadly 

barred or cordated barwise, with pale ruddy brown. Tarsi immaculate, tail 

with 3 or 4, and wings with 5 or 6, white bars ; disc white for the most part, 

confined by dark brown on the outer and soft zone ; but the ear coverts 

distinctly barred transversely or vertically ; iris straw yellow ; feet obscure 

yellow ; bill greenish horn. 

Gentis S c o ~ s  of Savig11y.j- Species new ; SUNIA or golden Scops, 
nobis. Sunya Cusrjnl of Nepal. 

* Acrip i ter  Sratariirs and A r c i p i t o  A f l ~ t i s ,  nobis. 
t Apud SHAW S I I L .  51, for CUVIER gives no egrcts to this group, and does not specify 

the naked toes. 
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Form. Bill short and wholly arched; nares small, round, with a 
s~rollen softish tect, and hid, as  well as  nearly the whole bill by bristles ; 

disc small and imperfect ; but larger than in ~Vocttcn ; c o ~ l c l ~  of ears + of an 

inch long, very small, oval, simple, protected by  a double cross row of seta- 

ceous plumes ; egrets distinct and rather large ; tarsi medial, plumed ; toes 

longish, the inner and central fores sub-equal, a11 quite nude, reticulate 

with 3 or 4 scales next each talon ; talons sub-equal, acute, the inner fore 

subpectinated or subcultrated below ; grasp of the foot oblique ; tail 
medial, soft, square, not bo~ved ; wings longish, reaching within + to 2 inch 

of the end of the tail ; 4th quill usually longest ; 3 first moderately and 

sub-equally gmdated up to it ; scap~ilars and tertials long ; most of the 

prime quills emarginated remotely from the tips, and their edges frayed or 

discomposed, but the first only distinctly pectinated ; plumage character- 

istically soft, (a strong distinction as compared with Noctun) ; eye and head 

larger than in Noctua ; lives in the interior of woods. 

Habits nocturnal. Coloul- and Size. Above, with the whole head and 

neck, golden red, narrotvly striped with black down the shafts of the plumes. 

Below, white, touched irregularly with the colour of the upper parts, and 

finely herring-boned with black ; disc between the eye and bill often white, 

and its soft outer zone nearly black ; outer edge of the scapulars, white with 

black lunules ; quills and tail quadricinctate ; the bands mottled and 

blackish ; bill dusky ; legs obscure fleshy grey, iris straw colour ; 7+ to 8 

inches long by  18 to 19 wide. Weight 26 to 3 oz. ; sexes alike ; young, 

duller hued and vaguely marked. 

,Si,ecies 2d.  LETTI 1, nobis. Tlle L a t t y a  Ct~synl  of Nbpkl. 

I;b~*)n a,,(Z Size. As in the last and habits the same. Colou~. .  Above 

a tawny medial brown, striped lengthwise, blotched and vermiculated ad 

illfiniturn ~vitll black ; below rufous yellow, or refuscent Ivllite, herring- 

boned \\.it11 blackish ; tarsi transversely lunated or barred with the same ; 

rluills and tail with 6 to 8 mottled bands of buff up011 n brown ground, or of 

brown up011 a buff o i ~ c  ; disc hoary or buff, vaguely liucatcd in circles with 
I,~~,, r l ;  ~ g r ~ t s  ratllel. smaller than in the last, black variegated wit11 buff' ; 
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legs fleshy grey ; bill blueish horn, iris variable, ycllow in the young, 

brown in the old birds ; sexes alike. Habitat central and northern hills. 

P. S. All the above species have the inner edge of the central talon 

produced like a comb, but without teeth. The  mark is  obviously too 

general to be significant except in St~.d.t. where it i s  toothed. 

VI1.-TWO NEW SPECIES O F  T H E  P A R R O T  TRIBE. 

PALEORNINA, Vigors Geltus. PALEORNIS? Species new ; NIPALENSIS, nobis. 

Fot.112. Bill large, very conspicuously arched along the ridge, a t  base 

mucll higher tlran long, moderately cornpresscd with subconves sides and 

broad round back. To~nial  line of masilla, untoothecl and unfestooned : 

hook crenulated within. Rlandibula rather short ; its tornial line unnotch- 

ed and straight ; its tips strongly bent up and squared. 

Cere, very small, entire, and, with the round nares, almost or quite hid. 

Wings long ; 2nd longest ; 3rd plus the first ; all three narrowed and 

sliarpened towards their points. Tail very long, typical ; the two central 

plunies 4fr to 5 inclles plus tlie rest. Feet as in P a k r o t . t ~ i s .  Orbits plumose. 

Colo lo  tctlcl S i x .  Very brilliant green, somewhat shaded wit11 verditer 
blue on the nape, belly and lining of the wings. Tail paler than tlie body 
and shaded esternally with yellow ; below, and tlle tips and inner vanes, 

yellow ; throat and n broad linlf collar, black ; the collar completed dorsal- 

ly with rosy rcil ; a large longitudinal bar of s :~~~gu ine  lake color down the 

slioulrlers, just outside of tlle scnpulars : bill iutense coral red ; iris pale 
straw ; legs greenish grey ; talons dusky, size large, 2.J illclles long by 26 

wide, and 9 to 10 oz. in mcight. 

Fo~n i~ le  ratlier less, and without ally red mark on tlie ~ving. Young, 
a t  first, 11 liolly green \\.itli a ycllo~visli bill. I~ilinbits the Saul Forest 
exclusively, and is not kno\vn to tlie Parrot-tamers. 

u 
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Remarks.  This species differs from Paleomis by a heavier and more 
entire bill, as well as by the narrowing arid pointedness of the three prime 

quills, in the nlanner of V-i;i,~cgo Alilitaris 

2nd S~,ecies. SCHISTICEPS slaty headed, nobis. 

Form. Entirely typical, ( P a l e o r ~ ~ i s )  except that I do not yerceive 

any widening of the outer vanes of the 2d, 3d, and 4th quills towards their 

middle. The 1st is longer than the 3d ; tlle fornler being but Q, and the 

latter above of an inch less the 2d ; and all three have obtuse points. 

The  central rectrices are 33 to 4 inches longer than the next pair. The 

t o m i ~  are very scarpt, trenchant, and, as well as the hook, crenulated 

internally. 

Colozir and Size.  Brilliant green, paler and flavescent below ; entire 

cap saturate slaty blue, confined below by a narrow band of black, wllicll 

widens as it approaches the black throat ; two central rectrices green at 

the base, blue in the middle, and yellow at  the points ; the rest, green on 

the outer vane, bright yellow on t l ~ e  inner, and at  the tips ; wholly yellow 

on the inferior surface ; a narrow subtransverse dark blood bar on the 

shoulders. Bill, above, coral red ; its cutting edge, hook and the whole of 

the lower mandible, yellow. Iris, straw ; orbitar skin, slaty ; legs, dusky 

green. Size, 15 to 16 inches long by 18 to 10 wide ; and 4+ oz. in weight. 

Female rather less ; her tail less grndatecl ; no blood spot on her shoul- 

ders. Young;, a t  first, wholly green, and taking tlie colours of maturity 

slowly and gradually. 

Rentark.  This species inllabits the central, as well as lo\\-er, region ; 

and is constantly tamed. 

The  other Psitticine Birds of Nepal are, Rodoccpl~~lzcs, Jlystuceus and 

AIezantlri; all belonging to the Genus Palreo~,;i,lis and confined, for the 

lnost part, to the lower region, wherc (by the way) the tiny Lutkon is also 

h u n d .  Jlystaceus is distinguished for the flatness of the ridge of its bill, 

alld for the shortness of its tail. Two or t h e e  spccies have been inanufac- 

turcd out of this onc. 
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VII1.-NEW S P E C I E S  OF POMATORHINUS, A N D  ITS ALLIES,  

WITH REMARKS ON T H E  GENUS. 

Whoever will attempt to classify half a dozen of the familiar Sub-Hi- 

malayan species, known to the people themselves by the generic titles 

Gdt~rh. and Blticicu~*d, will be, I think, forcibly struck with the profound 

truth of tlle adage that, " Practise often creeps where Pl~ilosophy cannot 

soar." 

Tlle people generalize and unite upon the strong ground of similar 

habits and manners, joined to a certain family likeness in external aspect ; 

the Philosophers specialize and divide upon the feebler basis of distinctive 

formation in the details of sorne otLe or tztio e.ete1-nu2 organs. I admit the 

validity of the distinctions so as they go, but I think they are, in these 

cases, more than countervailed by prevalent uniformity of gener.al structure, 

and by similnt.i/y oJ gtzannet-s ; in other words, that the Gbnrizs and Bliicicurcis 

constitute two, and but two distinct though closely allied* genera, each 

exhibiting several subordinate but well defined illodificntions of form, or 

sub-genera. I have already remarked upon the general resenlblance and 

particular differences of the Ghrlrcis or Ci~lcloso~nre. Upon those of the 

Bl~icicut.hs or Po~~tcilorhini, I shall now make a few observations. 

The essential characters of Por)zcrt01.hi,~z~s appear to me to be as  follorvs : 

A bill considerably elongated and arched throughout, perfectly entire, 

slender, strong, obtuse, cylindrico-compressed, with broad convex ridges and 

plane vertical sides ; its tomix! somewhat scarpt and locked torvards the centre 

of the bill, simply opposed to~~lards the solid tips of both nlandibles, 

Short basal narcs free from plumes, and closed above by a hard, arched, 

and porrect scale. Stout, ambulatory, sub-corvine legs allcl feet ; feeble 

OF tliis allianco it is a striking proof that one o f  my species (of Timnl ia)  was marked by  
m eminout aathority iu  England, as  beiug '' new aud closelg related to Ci11c1oso111a."-See 
Reruarks iu the Sequel.  
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bowed \\rings and tail-thr former sliort and rounded-the latter more or 

less elongated and gradittecl 011 the sides. 

Tituulin and Pr in ia  seen1 to be obviously sub-genera of Pomato,.lLirLlu, 

both distinguislied froin tlie generic type by a shorter and less arched bill, 

and by the rigid sl>inous character ~f the shafts of the plumage, Inore espe- 

cially on tlie head and neck. I11 both sub-genera the legs and tail are 

rather longer, and the tarsi more heavily scaled than in the generic type. 

The  last member or tail consists, in Tirnnlin, of twelve rectrices, as in 

Cinc1oso)~~n.  But in 7'i)tlaliit they are broader and morc gradated to the 

sides; in Prinia narrower, 10 orily in number, a i d  strongly gradated 

tltroztgl~out, with yet greater accession of lengtl~. 

The most typical species of P o n ~ a t o r h i , ~ ~ t s  I consider to be Eryth1.0- 

genys Gouldi i  (1831), Ferru,giIatits, nobis. (MS. 18.26.) 

The following is a detail of its form and colours : 

CRATEROPODINJE. SW. POAIATORHINUS. Horsf. 

Sl~ecies 1st. ERYTHROGENYS GOULDII.-FERRUGILATUS, or Rusty-sided, 

nobis. 

F0)mm. Bill a third longer than the Ilead, perfectly entire, co~ispicuous~y 

arched throughout, strong, hard, slender, much compressed with broad 

convex ridges and plane vertical sides ; upper mandible nearly solid, espe- 

cially towards the point, lower solnewhat scooped ; tomi= before the nares 

trencllant erect, scarpt and sub-locked, free and level wit11 the palate towards 

tlle tips, which last are obtuse and rather unequal in length ; carination of 
the culmeil restricted but distinct. Plunles of the forehead and head soft ; 

those of the lares and chill siibsetaceous. Tongue somewhat elongated, 

simple, narrow, cartilaginous ; its tip bifid or jagged. Wings not exceeding 

tile base of tlle tail, perfectly rounded, bowed ; 5 iirst ql~ills regularly gra- 

dated in a dilnitlisliing ratio ; 6th usually longest, the rest insensibly 

decreasing ; the vanes of all, broad and entire. Tail sub-elongated, not equal 

to the body and neck, consisting of twelve sub-bowed, moderately broad 

plumes, of which the 6 centrals are evcn, and tlle 6 latcrals gradated, but  
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scarcely an inc l~  in the extreme ones. Tarsi sub-elevate, stont, anteally 

vagl~ely sculed, posteally, smooth and sharp. Toes medial, uncq~ial, ccntral 

fore ineclially elongated ; laterals and hind sub-equal ; last shortest but 

stoutest and sub-depressed basally, sometimes equal to the inner fore. 

Nails rather large, compressed, somewhat straightened and obtuse ; lateral 

fores equal ; central larger ; hind largest ; orbits nude as in Cincloso~trn. 

Cololw a~tt l  Size. Above olive brown, laterally together with a narrow 

]>and round tlie brows, the lining of the wings, the thighs, and entire under- 

tail coverts, bright rusty. Below, white, dashed on the top of the breast 

with dusky : a hoary spot before the eye: a short dusky inoustache from 

below the gape : renliges and rectrices internally dusky brown : tail trans- 

versely rayed with deeper tonecl lines-seemingly a generic mark : legs 

fleshy grey : bill horn colour with the ridge darkened basally : iris hoary : 

orbitar skin smooth and deep blue : size lo+ inches by 1 la, and 24 oz. : 

bill (in straight line) 13 : tarsus 13 : central toe 2- : hind toe A. 
N. B. The sexes are alike in colour, save that the female has no 

moustache. Slie is rather less, too, than her mate. 

2d Species, new ; SCHISTICEPS or slaty pate, nobis. 

Form, as ill the preceding, but the bill rather shorter and somewhat 

more compressed; and the wings and tail slightly but sensibly more 

elongated. 

C o l o w  nnrl Size. Above, together with the lower flanks, vent, thighs 

and undertail coverts, dark olive green : crown, nape and ear coverts, 

saturate slaty : lores black : from tlie ear coverts to the midflauks, the 

sides of the neck and the body are intense odlreous red : a long superci- 

liary white stripe from the nares to the shoulders : below, fro111 chin to 

belly, pure wliitc : remiges and rectrices, internally dusky : tail, rayed as 

before : bill bright orange yellow with a blackish base above : iris hoary : 

orbitar skin smooth and slaty: legs fleshy bronrn with yellowish 11orn 

nails : size of the last, but measuring rather more in extent owing to the 

cause above inentioncd : 11 incl~es long by 12$ wide, and 2+ oz. : bill 12 : 

tarsus : sexes alike. 
JV 
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3tE Species, new ; RUI>IC'OLLIS, rusty naped, nobis. 

Form less typical, the bill being shorter and straighter than in eitlier of 

the foregone, obviously leading towards Tinlalia. Colour and size, olive 

green, paler and slincled with white on the breast and belly, and merging in 

pure white on the chin i d  throat : a broad rusty band round the back of the 

neck : lores and ear coverts confluently blackish : a superciliary white line 

frorn tile brows to the nape : no transverse rays on the unbowed tail : bill, 

sub-orange with a blackish base : legs plunlbeous : iris variable, sanguine, 

brown, or hoary : size small : 8; by 0$ inches, and 1 oz. : bill 1 : tarsus 1 i  : 

central toe 9 : hind toe 3 : sexes alike, but female rather less. 

Sub-genus, TI~IALIA. 4th Species, new ; NIPALENSIS, nobis. Nipalese 

Timalin, nobis. 

o r .  Bill assimilating closely with the last i~amed species, but 

stronger and straighter; equal nlerely to tlle head in length, subarcuatecl 

only, but distinctly so, and perfectly entire. Cul~nen rather inore carinated 

between the nares, the tect of which is less hard and less arched than in 

the typical Pomator~hini. Rictus more strongly bristled. Shafts of tlie 

head and neck-plumes, spinous, as  in Ci~acloso~na setofer. (nobis). Legs 

stronger with more clistinct scales; anotller approxiination to Cinclosonzn. 

Tail equal to the whole body and bill, consisting of 12 broad, and straight, 

but frayed, feathers, the extreirle laterals of which are gradated by half' the 

entire length of the tail, or doubly as much as in the foregone species. 

Colotrr a d  Si:e. Above, with the flanks, thighs and under tail coverts, 

brown ; paler and more olive beneatli than superiorly. Below, from chin 

to breast, rufescent ; from breast to vent, albescent ; and both shaded with 

a tinge of the colour above. Entire cheeks, pure white : iris, hoary blue : 

bill ant1 legs, dull dark plumbeous : the whole plumage black shafted : 

the outer vanes of the priine quills paled : sexes alike : size 10 inches by 

10, and 2$ oz: bill 1 : tail 5 : tarsus I<, : central toe f z :  hind T",. 

5th Sl)ecies ; PELLOTIS, brown ear, nobis. 

Cllaracters, extremely siwilar to those of the last, but returniug 

towards the typical Pomato~ . I~ i r~ i  by its shorter and rayed tail. 



NEW SPECIES OF POhltlTORTIINUS. 103 

Colour and Size.  Above, dull olive green, inclining towards brown : 

tllighs, vent and under tail coverts, the same but paler : cheeks, concolorous 

with the body: ear coverts, darker and brown : below, white, tinted with 

rufous towards the head, and shaded with the colour of the thighs and 

vent, towards them. Bill above and towards the tip, blackish: below, 

pure plurnbeous : lcgs, pure plumbeous grey : iris, hoary : whole plumage 

black shafted, as in the last, and similarly spinous : tail closely rayed 

across : size of tlie last but not measuring so much in length, owing to 

the shorter tail, 9 inches by 10, and 2+, oz. : bill 1 i  : tarsus 18 : central 

toe g : hind toe ,", : tail 4 : sexes alike. 

6tJt Speries. Suhge~~us,  PRINIA ? SUYA, nobis. 

Cl~aracter. Bill scarcely equal to the head, perfectly entire, strong, 

obtusc, inclining to an arcuate form, subdepressed as far as the nares, 

cylindrico-compressed beyond theill. Culmen carinated half way, acutely 

convex ; tips of both mandibles obtuse ; that of the upper longer and 

inclining over the lower. to mi^ erect, trenchant, remote frorn the palate, 

and interlocked tl~roughout. 

Nares medial, half way from gape to tip, lunato-elliptic, and shaded 

above by a small nude subarched scale. Rictus rather wide and strongly 

bristled. Plumes of t l ~ e  forehead rigid. Nape furnished with several long 

slender hairs. Tongue cartilaginous, simple, its tip bifid or jagged. Wings 
rounded, rather feeble, not bowed, 5th and 6th quills usually longest and 

exceeding t l ~ e  tertiaries by + an inch. 

Tarsi elevatccl, stout, crossed by three or four scales. Toes medial, 

compressed, outer connected to the joint, laterals and hind subequal ; last 

stoutest but not depressed ; nails rather acute, hind one much the strong- 

est. Tail very long and wedged, consisting of 10 narrow, feeble plumes 

wliich are greatly and equally gradated throughout. 

T'ype cold species new? PRINIA? CRINIGER, nobis. SUYA CRINIGER, nobis. 

S l i p  of the Nipalese. 

A)rnr, 112s been detailed above. Coloto. nlcd Size.  Above, dusky 

brown, darker OII the cap, paler on the tail. Below, rufescent yellow, 



184 ORNITHOLOGY O F  NEPAL. 

shaded on the breast and flanks with the color~r of tlie superior surfacc ; 

lining of wings, and quills internally towards their bases, buff. Bill dusky 

or black ; legs fleshy grey ; iris brown : sexes alike ; female smaller, and 

her tail shorter : size of the male, 8 inches by 7 : tail 43 : bill + : tarsus 

19 : central toe $ : hind toe, plus 8. 
Gelte~-nl  Re,nat-k.s. The whole of the above species are distinguished, 

in common, by hard, entire, compressed bills, feeble wings, gradated tails, 

and stout ambulatory legs and feet. The  structure of their stomachs, intes- 

tines and tongues, too, is similar, as are tlieir food and customary l i a u ~ l t ~ .  

Comparing the Poninto~.?~i~l i  proper with the Ciuclosonte, I can perceive 

no essential difference of structure except in the bill ; n,hich liowever, is 

marked ; nor any in the mailners of the two, except that the former take 

somewhat more vegetable food and adliere to the forests ; whilst the latter 

scarcely ever toucl~ berries, never grain, and adhere to the bushy downs and 

skirt3 of the forests. In searcliing for their food, the Ci?~closonze make a free 

use of their legs, like tlle R(tsores ; tlie Ponta tor l~ i~z i  proper and the Tit~tuli le ,  

as free a use of their bills, in the fashion of U p u p . *  The Ci~~closonze  are 

more gregarious than the Po~tzcilor?tiai; the Pornn torh i~~ i  than the Tintul ie  ; 

and the Ti~na l i l e  than the Prini le  vel S~iy l e  ; which last are solitary and 

silent. The  others are almost equally noisy ; and all of them more or less 

gregarious. All save the Stiyce have a wide range throughout the hills, 

which, liowevcr, they never quit. The Shyle seem allnost confined to the 

central region. 

Of the S l i y e  the favourite site is those upland clowns which are scat- 

tered with brushwood. Owing to the feebleness of tlieir wings, they need 

the shelter of low trees and shrubs. But they are alnlost perpetually on 

* Ilseems to me singular that Dr. I-IORSFIELD did not compare liis Po~natorlrir~us with 

U p u p a  or Pl.orncrops rather than \ri l l  Ci117tyri.s. 'I'l~e bill of Pontator l~in~is ,  like that of 

U p i ~ p a ,  is a conimon coarse instrament, lilted for tligying ; whilst that of Cinliyris is exquisitely 

delicate in all its details ; and, like the bill of T~~ocl i i l r i s ,  is renlal.knhle for the deep inter- 

locking of the toruia. TLc very opposite is the clraracterislic of the bill of Pontatorliinus. 
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tlie ground, seeking their food there exclusively. Small scaled insects are 

their favourite food, with larva: and their eggs ; next, grubs and caterpil- 

lars." Berries they seldom touch ; never grain, nor hard seeds, nor con- 

sequently, gravel. The Pottlntor-hini and Tiwzalie have, essentially, the 

sallle habits ; both l>eing distinguished from their Ciuclosotnce by their non- 

graminivorous dirt, and avoidance of the deep forests ; unless the characters 

of Pt,it~ici, as of Cir~closonzn, PortlutorAi~i~is and Timcilin, want emendation, 

our ,Shyre can scarcely belong to the sub-genus Prinia.  But  I entertain 

a conficlent expectation that the alleged notch in the bill of Prinia, as well 

as the stated feebleness of its tarsi, will be found to be the exception and not 

the rule. The Siiye are calculated to remind the student, in various ways, 

of IIfaIt~~.us, ~Wcga lu t .~~~  and Sy~tallaais, as well as of Prinia. Their strong 

entire bills, elevated powerful legs, and terrestrial habits, are, however, 

their preponderant characteristics, and those which induce me, with the 

subordinate peculiarities above detailed, to consider them as a subgenus 

of Po~nalor.ltirius, having first referred the latter to the CrnteroporEi7zce. 

The more general characteristics of the whole of our birds are exceed- 

ingly well given by Mr. SWAINSON (Northeril Zoology. Aves. p. 15G) as 

those of the Crateropodine or long-legged Tlinisl~es-a very natural and 

useful aggregation of birds in my judgment. Dr.  HORSPIELD was disposed 

to refer Potnatorl~ir~zis to the Tenuirostral C i ~ ~ n y r i d ~  ; and it has been 

actually disposed among the J3eZipl~ugicl~! Yet it is o11c of the ltlost 
terrestrictl of the zullole orrler of Insessor~es; feeding esclusively on ground 

insects; and bearing a very close relationship, both in the structure of its 

bill and in t l ~ e  maniler of using it to procure food, to the Genus L$2rpa ;I- 
which latter, all terrestrial as it is, has been classed with the Cet.thinde! 
Compression, entireness, and solidity, in a slender rostrum are carried to 

tlie climax in i5>1y>a : but the gradual accession of these attributes may 

* Tlie species wllicll Frequent the grass nod low regetntion : not the nrborial kintls. 
t Tho comnlon fioopoe is a faoliliar tenant of ollr lawn from September till May ; but is 

never seen iu Nepal proper during tho hot and raiuy months. 
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be distillctly traced through Cincloso~nit and Pomatorhittus. Tirnalin, 
again, has been removed by systematists, toto cplo, fro111 Pot,tntorhit~?cs 

and from Prinia : and yet there can hardly be a question that Timalia 

forms a sub-generic link, uniting the two, and also connecting the genus 

Pomaiorhintis with tlie genus Citlclosoma. I possess a series of Poma- 

torhini, Tintalie, and Cincloso,nc~, which blend insensibly with each other, 

a t  the same time that they collectively exhibit, in a striking manner, the 

general attributes of Mr. SWAINSON'S Crateroporlitm. 

1X.-NEW SPECIES OF RIOTACILLINB. 

WITH INDICATION O F  A NF,\ir G E N U S  BELONGING TO THIS SUB-FABIILY. 

SYLVIADR. R ~ O T A C I L L I N K .  Szib-Genus, new ; DAHILA nobis. 

Type, DAHILA DOCILIS, nobis. 

No. 439 of the llew series of Specimens and Drawings in possession of 

the Zoological Society of London. 

The  birds of this genus in both structure and habits are a perfect com- 

pound of T~c~.dics and 111otncillu." The  bill in all its details, and the feet 

are Merulo-motacilline, but with a more decided leaning to the Thrush than 

to the Wagtail. The  tarsi are stronger and more elevated than in either 

genus, the thumbs broader and the nails more acute. The  wings are shorter 

than in either genus, and exhibit the form and proportion seen in Enicurus : 

that is, the 5th quill is longest ; the 1st and 2d abruptly ; the 3cl and 4th 

slightly gradated up to i t  ; and the tertials (nett scapulars) are short, broad 

and fine. The tail composed of 12 feathers, is shorter than in nlotncilla, 

longer than in T~wdus ; its six lateral plumes are considera1)ly gradated from 

* Regarding t l ~ e  two genera in the large sense, or as emblernalic of l l ~ c  respeclire sub- 
families, and ?tot merely as genera. 

t It is tlie tertials, not the scapular3 of filotacilla which are elongated, uotwilhstanding 
the general doctrine of books. 
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below ; its six ceiltrals even, and its form sub-cuneate. The general structure 

of these birds is robust and nearer to Turdus than to JIalacilla ; but the pied 

plumage and habit of flirting the tail, are borrowed from the latter genus. 

The song is the Thrush's: the rnurary and arboreal nesting, rat l~er  

Merulir~e than RIotacilline. And so, too, the non-migratory habits; 

for the Wagtails proper leave us a t  their " appointed season," whilst the 

Thrushes, (like the E1licu1.i) are permanent. Many of the Wagtails, so 

long as they stay, familiarly occupy our gardens and lawns, seeking their 

food exclusively on the ground, and using the bushes only for shelter, but 

without perching. These, excepting the last peculiarity, are the manners 

of our Dahila which, like Motacilla, has an almost esclusively animal 

diet, seldom and only from necessity eating berries or unripe vetches and 

such comparatively soft vegetable substances. So far, thcn, there is a 

greater leaning to JIotacillu than to T~rd t i s ,  which latter is freely bacci- 

vorous : Nor do the Dahils wholly avoid the open banks of streamlets ; 

for I have seen them there in company with the Wagtails. But  their 

usual protected and arboreal site, with their free habit of perching, are 

decidedly more Turdine than Motacilline. The Dahils, however, dislike 

and avoid the interior of woods, to which the Thrushes are partial ; 

and the former are less permanently, or (to speak nicely) more fitfully 

upon the ground than the latter. The usual food of the Dallils is 

grubs, worms, beetles, grasshoppers, crickets and their consimilars, 

tenants of the surface or subsurface of the Earth. Rarely, in winter, 

they take unripe vetches and such like ; but never gravel, nor sand, 

nor the hard seeds which the former help the digestion of. The  

Dahils, if found in the wilds, tenant meadows and grass land, provided 

with brush-wood ; but they are no where so comnlon as in gardens 

and on lawns, which they enliven, in spring, by  their song, and, at  

all times, by their vivacity and familiarity. They move quickly on the 

ground, yct perch firmly and readily, frequently watching for their prey 

on a low twig to \vhich they return as soon as they have beaten it to death 

on the ground. They nevcr seize on the wing. 
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When cattle pass their way they will partially attend on the herd 

descending occasionally from their perch to suap up the insects and 

grubs brought to light by the act of grazing. The Daliils are perpetually 
in motion, and raise and depress the body with flirtation of the tail, exact- 

ly in the Wagtail manner. Their habits of society, in respect to their 

own kind, are solitary or nearly so ; except in tlie breeding season when 

these moilogamous and attached birds steadily unite to rear and defend 

their young. The female usually lays 5 spotted eggs, bringing up  from 

3 to 4 young ones ; and but once a ycar, unless tlie first brood has failed or been 

rifled from her. The tiest is carelessly made of grass, but is always placed 

in asecure and sheltered position, commonly a hole in a wall, soinctimes the 

interior of a low thick prickly plant. The Dahil is one of the boldest and 

most docile of birds ; and is perpetually caged both for his song and his 

pugnacity. Few of the Thrushes have a finer note ; nor is it degraded 

by apish tricks of imitation, though this intelligent bird will lend its 

courage for the profit or anlusement of its keeper. I n  the spring tlie 

male Dal~ils are perpetually cliallenging each other, and no sooner is the 

defiance of one uttered than it is answered by another. 

The professioilal bird keeper, availing himself of this propensity, takes 

out his tame male on his fist, and proceeds to the nearest garden or grove. 

The bird, at his bidding, presently challenges: the wild one immediately 

ansrvers: the former is then slipt, and a desperate contest ensues between 

the two, during wllich the fowler readily secures the wild bird, with the 
tame one's assistance ; for, tlie latter will deliberately aid his o\vner's pur- 

pose, seizing the wild bird, at the critical moment, with both claws and 

bill and retaining it till his master come up, in case it has not been so much 
exhausted by the previous contest as to be disabled from flying away upon 

the man's approach. Fighting the tame birds is a favourite amusement 

of the rich ; nor can any race of game cocks contend with Inore energy 

and resolution than do these singular Motacillo-Meroline species. 

J,~dic( l t io~l  ( f g e w r i c  c I t ~ i r ( ~ ~ e r .  Bill, feet, and 11abit of body, RIcruline : 

tip of the lowcr mandible, vaguely recurved mid ~lotcfierl : tars1 higl~, 
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stout, and nearly smooth ; the thumb, nearly equal to the inner fore toe and 

sub-depressed : the nails acute. 

Wings, round-acuminate ; 5th longest : 1st and 2nd greatly, 3rd and 

4th trivially, gradated : the tertials, short, firm and composed. 

Tail, 12, subelongate, firm, erigible, considerably gradated on the sides. 

Nape frequently furnished with a few slender hairs. 

The above character has been composed wit11 special reference to the 

two genera Turdus and Motacilln ; and upon the assumption that our 

Genus be referred to the Motacilline Sub-family of the Sylviad~. 

1st Species, new ; DOCILIS, nobis. 

Colour and Size. Head, neck and breast, with the body above and 

the wings, blue glossed black : a broad central stripe throughout the whole 

length of the wing : the body below and the 8 lateral tail feathers, pure 
white : bill and legs, black : iris dusky brown : 8+ to 9 inches long by 

113 wide, and 13 to I$ oz. in weight : tarsus I&: central toe 5 : hind 
toe : its nail +T : tail 3;. 

Sexes alike. The young have the breast ruddy and the glossed black 

parts of the upper plumage : at first, olive brown, then blackish, slaty and un- 

glossed, including the breast : their feet are slaty, and their bill dusky brown. 

211~1 Species ? MOTACILLA VARIEGATA Auctorurn. 

3rd Species? TURDUS SOLITARIUS Auctorum. 

Ge?tus MOTACILLA. Sub Genz6s, ENICURUS, Tem. 

Species, new ; SCHISTACEVS, nobis. 

Form, as in MACULATUS, but somewhat less in size. 

Colour. Head, neck, back and flanks, dark slaty blue : cheeks, throat 

and a very narrow band round the bill, jet black : n white frontal band 
abovc the last from eye to eye : wllole neck and body below, with the 

rump and upper tail coverts, white: wings and tail precisely as in 
~Ifaculattcs, save that the blancliirig of the alar quills at their bases is inore 

extended and reveals itself like a speculum on tlie primaries. Bill, lcgs, 
and iris, as in ~Il(ic~~I(~tlis, and indeed in all tlie oll~er specics ; for I l i ~ ~ o m  

T 
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not one which bas not white feet, a black bill, and brown iris. Sexes alike, 

very nearly allied to Velatus Tenlntinkii. 

2nd Species. FULIGINOSUS, nobis. 

Size and form, as  in Ilfacukctttcs. Head, neck, back and breast, 
dusky, or sooty brown : lower back or rump, and body below, 

wings and tail, bill and feet, as  in 17laculatzcs; but the black hue less pure 

and jetty. Sexes alike. 

3d Species. IMMACULATUS, nobis. 

Form as in JIacttlatus and coloured exactly si11lilarly, save that the 

breast is white, and the mantle immaculate. Size not larger than ScoztIeri, 
allowailce being made for the long and typical tail of our sl,ecies. Sexes 
alike, and bill, feet and iris, as before. 

Remark. The  discovery of Sconlel-i proves that 'tail forked' is a dubi- 
ous mark of this genus, or rather subgenus, for such only is the value of the 

group. Very nearly as  it is afined to AIotacillr~, I should distinguish it, 

chiefly, by  its lunate nares nearly closed by an unarched membrane, its 

gradated wings with short tertials, and its bristly gape. 

T h e  tarsi are higher and smoother, but not more slender, than in Mota- 

cilla proper, several species of which have similar claws. 

Genus. MOTACILLA Auctorum. 

Subgentu. BUDYTES CUVIER. 

Species, new; CALCARATA, nobis, closely allied to M. Neglects. Obvi- 

ously distinguisllable from the typical Wagtails by the shortness of the tail, 

the superior height and strength of the tarsi, and the longer, straighter, and 

extremely acuminated nails ; the hind one of which is longer than its toe, 

and, in our species, as  nearly straight as may be, 7% incl~cs long, whereof 
the tail is but 3+, extending only two inches beyond tlie tips of the wings. 

Expanse of ~ ~ i n g s  11 inches, weight less 1 oz. : bill ++ of inch, and equal 

to head. Tarsus I& : central toe +$: hind iGx: its claws TI;;. Above 

the flanks, grey slaty : below, bright yellow: a yello~~r line on each side 

the head, above the eye, from bill to nape : wings, 6 central tail feathers, 

ancl upper coverts of tail, black : the great coverts of wings and the alar 
plumes, very mridely below, and also tipped with white : the 
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6 lateral rectrices, much blanched, increasingly to the extremes which are 
nearly all white : legs black : bill horn grey : iris brown. Female consi- 

clerably less: : 62 inclles long : si~nilar to the male, but more dully coloured, 

and tlie alar and caudal black plumes of tlie male, brown in her. 
MOTACILLA PROPER Species, new; ALBOIDES, nobis. 

The oriental analogue of Alba, cui simill. ; but clearly distinguishable by 

its white tliroat, its completely black neck, and the greater blanching of its 

wings which, when closed, show nothing but white, except on tlle tertials. 

Colotcr atcd size q/'nzntlcre ~,zale. Forehead, cheeks, and throat, wliite, 

divided by a narrow black line from the gape. Back of the head, 

with the whole neck, breast, shoulders, body above, and 8 central 

tail feathers, jetty : 4 lateral caudals, with the body below and great- 

est portion of the closed wing, white: quills black internally, and 

apertly so on tlie tertials which, however, have very broad margins 

of white: bill and legs jet : iris brown : 8 inches long by l l +  wide, 

and less ; 1 oz. in weight: tail 32: tarsus g : central toe : hind 

Si : its claw ;T : wings 2+ inches short of tail. -4inidst all the changes 
of plumage to which this species is liable, I still think I may safely say 

that the feinale (like tlle young) is slaty above, and white below, with a 

black gorget on the breast, and a blackis11 zone round the cheeks : wings, 

inostly black brown, with a narrow white edging. 

Rentark. By comparing the proportions of this species with those of 

Calcarata, the characteristic difference of structure in i?Iotacilla and 

Budytes may be at  once perceived. 

I am answerable for reducing Em'czwas and Bwdytes to the station of 

Sub-genera; but, t l~cir  internal structure, their habits and manners, are 

so similar that I cannot imagine tlle small discrepancy of external structure 

can want generic division. Certainly, however, there is this difference in 

the manners of the Etziczcri, as compared with the ~IIotacillrc, that the 
former love the sheltered rills ; the latter, the open streams ; and the 

respective forination of tlle wing in each inay be relative to those opposite 

habits. Through EIL~C~L~IIS and our Dnlrilic, we are led easily from tlie 
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Wagtails to the Thrushes; and it is well worthy of notice that tlle two 

former have wings of exactly the same coristruction. 

With regard to Bzldyies, inucl~ as its larli-like claws prepare us to 

expect some peculiarity of manners, I have failed thus far to perceive any, 

as compared with JIotacilla proper." 

I n  place of the ' unguis posticus arcuatus' of the generic character, I 
should read ' nails (all) straiglltened, slender, very acute : the hind one 

equal to its digit or longer ?' 

In  our Dal~ila, also, the nails are acute; but they are strong and curved; 

and the very slight but perceptible depression or flatness of the soles of the 

feet distinctly indicates the perching and meruline propensity of Dahila. 

The bill of Dahila, as coinpared with that of Turdus, is scarcely so 

thick, rather more depressed at the base, and rather less convex forwards 

upon the ridge ; and the tip of its lower mandible shows evanescently the 

recurvation and notch so conspicuous in many of the L a n c i d ~ ,  and distinct 

though fainter in some of the Muscicapida: and even of the Sylviarl~. But 

these distinctions are all nice ; and the general and effectual character of 

the bill of Dal~ila is Turdine. So too that of the legs, though here the 

superior height and strength of the tarsi with the depression of the thumb, 

and acuteness of the nails, are palpable distinctions. I have not noticed in 

either Motacilla or Turdus, the nuchal hairs of Dul~ika, and which with the 

strength of the tarsi seem to intimate a Crateropine tendency in our genus, 

harmonising well the shortened wings and gradated tail of Dahila, as 

compared with the genera to which it is related by affinity. 

Nepal, Sept. 1836. 

* Thus much however may be said with triltli ; tbat the short-clawed Wagtails often fre- 
quent lawns and meadows ; the long-clawed, seldom or never ; and that the foot of the latter is 
admirably suited to support the birds upon the most yielding and semi-fluid sand-banks, or 
the precise situations to which they are almost limited. 
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WE are now enabled to record another new form in fossil zoology drawn 

from the rich deposits of the Sivalili hills. I n  a preceding article we 

have noticed a new feline extinct species, of dimensions approaching those 

of the existing Tiger ; in the prcseilt one, we shall endeavour to charac- 

terize another member of the same family, of the genus Ursus, essentially 

distinct from existing or extinct species in some prolninent points of its 
osteology, and remarkable also for large size, like some other of its asso- 

ciated fossil contemporaries. 

Our knowledge of the species is derived from two fossil specimens. 

The one consisting of the right half of thc lower jaw mutilated a t  the 

sympl~ysis, and ascending portion of the rainus, cxl~ibited in Fig. 2, gave 

us the first idea of a new animal. The other, Fig 1, a subsequent acquiai- 

tion, is a superb specimen of the head, which altl~ough a good deal 

fractured, is a t  tlie same time so well preserved in its principal features 

as to give little difficulty in determining the specific character. The  three 
z 
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rear inolors are perfect on one side and but little clamnged on the other. 

Both canines are present, and tliat of tlie right sidc is entire. The alveoli of 
the false molars and incisors are distinct, although t l ~ e  teeth are wanting. 

The only considerable deficiencies are in the posterior and lower parts of 

the occiput, both zygomatic arches, and in the lower end of the nasals, \\,here 

a fissure extends across tlle face, on both sides towards the orbits. 

The  chief peculiarities of the fossil are to be found in the teeth, 

which are constructed more after the type of tlie higher Carnivora than any 

other described species of the genus. Before entering upon these it will be 

convenient, for comparison, shortly to refer to the dentary system of the 

Bears generally. 

The  nuinber of the teeth varies more in the different species of tlie 

Bears, than in any other genus of the Carnivora. The incisors, canines, 

and the three posterior molars are constant in both jaws, in all tlle species. 

The false molars are subject to great variation. They are usually entirely 

wanting" in the upper jaw of the Ursus spe lc i~s ,  or large fossil Bear of Eu-  

rope, while in other species they amount to three on either side. The same 

variation holds in the lower jaw. I n  the CTt,szcs labintrsst there are four false 

molars on each side, while in the Urszu speleus there is generally but 

one present : so that while tlle nuinber of teetli in the former extends in 

both jaws to 42, it is comlnonly reduced in the latter to 30. This irregu- 

larity in the number of the false molars, exists to a certain extent in differ- 

ent individuals of the same species. In  one skull of the CTrsus Tibetinnus 

in our collection, ~vhich belonged to an old animal, there are three false 

molars in the upper jaw on each side ; while in the skull of a younger indi- 

vidual with unworn teeth, there are but two. In  another skull, there are 

no false molars on the left side, while there is one on the right side : there 

being at  the same time three false molars on either side of the lower jaw. 

Thc  characters depending on the form of thc teeth are very constant 

in tile genus. T l ~ e  carnassier or ante-penultimate molar, in the upper 

* C U V I E R ,  Ossemens Possiles, lorn. 4. p 361. 

t This is constant in several skulls in our collection. 
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jaw, l ~ a s  but two lobes or points, along its length ; and the tubercle of its 
inner side is placed opposite the rear lobe. Tlie two rear molars are 

oblong, and the last one has the adclitional developement of a crenulated 

spur or heel. Tlie l~ ig l~c r  Carnivora diff'er widely in these characters 

from the Bears ; their carnassier tcetl~ being three lobed, and the tubercle 

of the inside being placed forwarcls, as in the Cats and Hyana ; while the 

rear or tubercular teeth are rerluced in number, and are rudimentary. 

We shall now procced to the teeth of'the fossil, wliich in many respects 

deviate from the type of the genus, and approximate that of the Inore perfect 

Carnivora. Along with the clilnensions we annex those of the Ursuo 

S1)claus and U19sus Tibeticinus for comparison." 

C'rsas 

nrozays, upper  Jaw.  

Ilfolors, Loluer Jaw.  

-. - .-- - - - - - - 

The incisors as indicated by the alveoli were 6, and the external one 

of each side larger than the others, as is usual in the family. The canines 

are of great size. The right one is entire : its point is worn off; indicating 

* I n  the Ossemens Fossiles, C U V I E R  does not givo the dinlensions in width  of the teeth of 
the Ursrts Spelrrts. \Ye l ~ a v c  to regret this omission, as one of tho most marked characters about 
our fossil is tbc great width of the tt~olars ; and we havo no otkcr source to refer to regartling 
the Urstis Spelaas, besides the Osseruens Fossiles. 
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the anilnal to have bcen nlore than adult, and there are also stripes of wear 

both on its posterior ancl inner sides. I t  is 1.4 inch in anteroposterior 

diameter at  the base, and 1 inch transversely. The socket of the fir:;t 

false molar is close behind the canine, that of thc seco~~d  is near tile 

anterior one, and the tooth appears to have been two fanged. There call 
have been no other false molars besides these two, the socliets of wliicl~ are 

close together, and occupy the interval between the caninc ancl carnassier, 

which is inconsiderable for the size of head, being but 1.2 inc11 in length. 

The three rear molars present marked peculiarities. Tlle antepenul- 
timate or carnassier is of very large size ; it slightly excccds botll of the 

rear teeth in length, and is about half an inch longer tlian tlie correspond- 

ing tooth of the Ursus Spelaxs. Instead of having but two points like tllc 

rest of the Bcars, it has three, the anterior lobe being well developed as 

in the higher Carnivora ; and the tubercle of the inside, instead of being to 

the rear as in the other species, is advanced forwards opposite the niiddlc 

lobe. I t  has altogether a great analogy with the corresponding tooth of 

the H y ~ n a .  The teeth of the opposite sides are unequally worn. 

The two rear or tubercular molars are also marked in their form. 

Instead of being oblong, as in a11 the other species, with their length 

greater by a third tlian the brcndth, thcy are square in our fossil. The 
penultimate, if any thing, is longer than the rear one, the reverse of mhicll 

holds in the rest of the genus. I t  has two tubercles at its outer side as 

ill otlier species; at tlie inside it is somewhat shortened in length, and the  

cleft between the tubercles is nearly obsolete, so as to give the appearance 

of ollc large tubercle. In  this respect there is a remote analogy with the 

correal~onding tooth of the Dog, and a deviation from theusual type of the 

Bears. The last tubercular is as contrasted in form wit11 that of tlle other 

species as the carnassier tooth is. At its outer side there are two tubercles 

to the crown smaller than in the penultimate, as is normal in the gcnus, and 

at  its inner side a ridge indistinctly divided by three slight furrows. Therc is 

no heel to the tooth : The crown is square, and the only part whicll can be 

considered as representing a heel or spur is a flattish disk at the inside, 

alternate with the posterior outer tubercle, and partly opposed to the rear 
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portion of it. None of the rest of the Bears have the last tubercular in the 

upper jaw square, or without a crenulated spur added on to thc rear of it. 

Our specimen of the lower jaw, Fig. 2, is deficient in the incisors and 

ill the protruded portion of the caninc. I t  is broken off, just where the 

latter emerges from its socket. The section of the imbedded portion of 

the calline gives 1 .G inch of vertical dimension and .95 transversely. The  

are six in number. The two anterior false molars and the last 

tubercular I~ave dropped out, but the sockets remain unobliterated. Thc 
false molar was close behind the canine, and there is not space 

for another to have been inserted between. The second was close to the first 

and almost in contact with the third molar. This latter, like the 

carnassier of the upper jaw is of large size, compared with the same tooth 

of the otller species, and distinctly three lobed ; which is another peculiarity, 

and further supports the analogy shown by the upper carnassier with the 

Hyzna,  to thc second false molar of which it bears a considerable 

resemblance. The anterior and posterior lobes are small, the middle point 

being chief y developed. The antepenultimate or carnassier is so defined, 

as to give no indication of form to notice except its length. The  penulti- 

mate or first tubercular molar is oblong. I t  is broader for its length than 

generally 11olds in the genus, and the crown less complicated with tuber- 

clcs. Of the rear tubercular, the socket alone remains, tlle tooth having 

fallen out. I t  is situntecl with considerable obliquity to the rest of the 

series, in the root of the ascending portion of the ramus. The alveolus is 
inconsiclerable, and the tooth appears to have been comparatively snlall. 

The teeth in the fossil appear to have been thus : incisors : canines 
+ 1 : false molars < -?,: cheek tceth : + : in all 38. 

The size and form of tlre head bear out tlie specific distinction established 

by the tceth. No Bcar, fossil or recent, attains the ellor~nous size of our 
fossil, except the Urscis spelazis, and the absence of any bulge in the 

forchead above the orbits at once distinguishes it from the latter. The 
nlutilation of the cranium at the occiput, prevents an exact c o ~ l l p c l ~ i ~ ~ ~ ~  of 

tllc length wit11 that of t l ~ e  t > s a s  s1)cIrrrs. In the tables of tile o~~~~~~~~~ 
A 2 



198 NEW SPECIES OF FOSSIL BFAR 

Fossilcs,* an adult speci~ncn of the latter measures 17.9 inches from the 

illcisives to the occipital crest. The  fossil cranium nltllougll mutilated at 

the occiput, measures 17 inches : with the deficient porlion restored, it 

would probably measure 19 inches. The  facial half of the head, from the 
post-orbitary processes to the incisives, measures 9.3 incl~es ; and in allnost 

all the Bears the cranial portion is longer than the facial. Supposing this 

proportion to hold in our fossil the head would be more than 19 inches, 

and exceed that of the Ursns spelmcs. 

The  form of tlle cranium in profile is shown in Fig. 1. The most 

striking feature is the allnost rectilinear outline, and absence of any 

notable curvature. From along the nasals to between the intraorbitary 

processes is almost a straigl~t line. There is but a trifling degree of con- 
vexity froin that backwards : and the sagittal crest rises in a very promi- 

nent ridge above the parietals. No species of Bear has so straight a 

cranium. The  Urslcs spek~t l s  is chiefly cliaracterised by a biilge of the 

forehead above the root of the nasals. The only species which at  all 

approaches tlle fossil in profile is the white Polar Bear, Ursus mnl.iti~ntts.-(- 

B u t  besides the great difference of size, the latter has nothing of the salient 

sagittal crest, which is so pronlinent in the fossil ; all the other Bears liave 

more or less convexity of profilc. 

Exclusive therefore of the teeth, the size and cranial outline would 

to establish the fossil, as a distinct species. Tlie other peculiarities of 

the head are these. The frontal is very broad, altliough an accidental 

indented fracture on the brow takes off from the measurement. The orbits 

considerable obliquity, and large size, the depth from the postorbitary 
process to the malar margin being 3.1 inches. Their anterior inargin ollly 

advances to above the posterior surface of the rear molar. The teml~oral 

ridges are but sliglitly marked anrl meet at an open anglc as in the UI.S~LS 
s p e l ~ r s s .  F r o ~ n  their commissure backwards there is scarcely any sink, 

the sagittal crest with great prominence from the parietals. The 
crest is llot in its whole length, being brokcn off obliquely towards 

* Tom. 4, p. 380. t Ossemens Fossileu, tom. 4, Inb * * Fig. 
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tile occipital. The parietals swell out backwards and downwards. The  

cranial cavity appears tohave expanded much laterally, towards the occiput, 
which is broken off. The temporal fossce are of great depth and extent ; 

the zygomatic arches on both sides are wanting ; judging from the depth of 

the temporal fossce they must have been of great expanse. The malar 

apopliysis comes off low and is 23 inches in height. The  nasals are partly 

removed by a fissure in the fossil extending across the face. They appear 

to have been rather long ancl the external opening of the nostrils to have 

beell much shorter and less oblique than in the Urszrs spelteus. The muzzle 

is broad and obtuse ; being about one-fourth of the length of the head, and a 

little wider than the interorbitary portion of the frontal. I n  this respect it 

resembles the Ul.szcs labiutzcs. The palate is strongly arched both longitudin- 

ally and transversely : the greatest depth from a line across the morn molars, 

to its surface, being 2.3 inches. The horizontal plate of the palatines, 

liarclly extends an inch beyond the rear molar ; whereas in a head of the 

2 7 1 . s ~ ~  Zalriatlis measuring a foot in length, it extends more than two inches. 

The palatine sinus is also proportionably ilarrow for the size of head. 
In  place of a single suborbitary foramen, there are three distinct foramina 

nearly of the same size, placed over each other and a few lines apart. They 
are considerably aclvanced on the jaw, the uppermost being 1 .G inch from 

the lllargiil of' the orbit and placed over the carnassier. I t  is difficult to say 

whether this is corninon to the species or merely an individual peculiarity. 

Notllillg of the sort is secn upon the heads figured in the Ossemens Fossiles. 
We ollly know the lower jaw by the fragment represented in Fig. 1 .  

I t  collsists of the greater part of the body of the right side, broken otf 

wl~cre the canine protrudes. It is also deficient in the articulating a1111 
coronoid processes. There is therefore little to reinark about the form. 

The lomcr edge has a good deal of curvature backwards, and thc outcr 

surface is deeply indented by a muscular hollow towards the angle. The 
dinlcnsions of tlic fragment are4llus : 

Extre~i ie  length of tbe fragment.. .......................... 10.3 inc l~ .  
H c i g l ~ t  of jaw oror 1st falso n ~ o l t ~ r . .  ........................ 2.; 
Ditlo betwcen l l ~ e  two rear molars.. ........................ :1.1) 

Greatest tbickncss at renr molar ............................ 0.9 
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W e  have not yet found out or identified any bones of the trunk or 

extremities. The  species does not appcnr to Iinvc been abundant, as no othcr 

specimeas of the head or teeth have been discovered, so f i~ r  as we know, 

among the imlnense collectioils of fossil bones got from the Sivnlik Hills. 

The  dinlensions of the cranium, contrasted with seine of the measure- 

ments of the Urszcs spe1;~us for comparison, are thus : 

* These  two measurements i r e  incomplete in llie fossil, fro111 (lie mutilation at  111e occiput. 
T h e  first or  extreme length i s  17 inches or  .434 metres, t l ~ e  second 7.7 inch or  .I97 metres. 

T o  conclude. I t  follows, that there existed along with the Mastodon, 

Sivatherium, Fossil Camel, &c. of the Sivalik deposits, a large distinct 

species of Bear, equalling if not exceeding the largest lrnown of tlie genus. 

I t s  teeth deviated widely from the type of the genus, approximating it more 

to the higher Carnivora than to any other species ; the carnassier teeth 

of the upper jaw connecting it with the H y m a  wliile the tuberculars have a 
Inore remote analogy ~vitli those of the Dog. The size and extent of the 

temporal fossze and the prominence of the sagittal crest, talcen in coi~junc- 

tion with the teeth, show that it had a inore strictly carnivorous than a 

frugiverous habit. 

W e  have designated it Unsus SIVALEN~S. 

Dintensions of C ~ n i t i ~ t i t ~ .  

............. * Prolll the incisises to the occipital crest,. 
W i d t h  of cranium between post-orbilary processes, .. ......... F r o m  the incisives to a line between (litlo,. .......... * From occipital crest to the sanle point, ............... W i d t h  of brow between tlie orbits, 
Do. of nluzzle over the canines, .................. 
Length from the alveoli of tlie incisors Lo the poste- 

} .................. rior margin of the palate,.. 

Ursits Spekrus. 

Inch. 

7 
4 .7  
8.G 

11.2 .... .... 

(Trstls Siualeitsis. 

n1et1.e. 

.457 

.I21 

.216 
,205 
.... .... 
.... 

Inch. 

5 . 5  
9.3 .... I 
4.7 
4.8 

7 .3  

W i d t h  of palate in the interval between the carnas- D.31 ............................... siar  molars,. .................... Interval  between tlie canines, 2.7 

: : 1 . . , . 
...a .. .- 

r e .  
---- 

.... 
.I30 
.137 .... 
.I21 
.I22 

.1UO 

0 8 i  

.07 
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[The present Register was kept in pursuance of an order from the Honorable the Court 
of  Directors, dated the 20th February,  1833, for t l ~ e  purpose of aiding the Rev. Professor 
~ V H E ~ E L L ' s  invcsligation of the general cotidal lines on the surface of the globe. I n  forward- 

ing it to the Bengal Government, (by a h o m  i t  was liberally placed a t  the disposal of the 
Society,) the Resident Councillor, Mr. B O N H A M ,  states that  h e  is not aware what degree of 
confidence is to be placed in it ; the Master Attendant having only three peons attached to h i s  
oflice was unable to spare one for illis particular duty, and was forced to employ an extra  person 
who performed the task without any stipulated reniuneration for his service, and was finally 
rewarded with a gratuity of 100 ltupees. I t  may rery reasonably be doubted, under  this ex- 
planation, whether the Register will prove to be of that value, in  a scientific point of viow, 
which might have been expected from its oficial character; and i t  is to be feared that the tenor 
of Professor ~ V H E W E L L ' S  instructions and the nature of his elaborate investigation were not du ly  
apprehended, if i t  was imagiued that a mere Register  made without due  attention, appat.ently, 
even to the exact time of the daily maxima and minima,-the state and force of the wind, the 
set of tho current, k c .  would answer the purpose required. l 'he  official correspondence gives no 
information as to mode of taking the observations, nor as to the fixation of tbo Zero-point on the 
tidal guage-but it is ocrderstood that the jetty a t  Singapore affords every facility on these points, 
as there is a perpendicular wall washed by the tide which never quits its base a t  the lowest ebb. 

Notwithstanding the evident imperfections above pointed out, the Register has been 
deemed worthy of  reservation, in the uncertainty of procuring more accurate materials, and in 
t l ~ e  hope that the Professor may be able to glean from i t  the necessary averages towards fixing the 
elements of a station so importaut as Singapore in the discussion of the tidal theory. I t  would be 
very desirable to obtain tables eren of sin~ilarly moderatepretensiousof the daily tides a t  one or  
two principalstations on the long range of coast upwards from Sillgapore to Chittagong, and i t  is 
hoped that the attention of the Executive Engineers may be inviletl to the subject. A l l  tbatseenls 
necessary is to set up a guago at  some convenient spot, and to eu~ploy an iutelligent native ser- 
vant to read OK the rise and fall, a ~ i d  to note the ti111e as nearly as he cau estimate it.-Ssc.] 
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7 0 
8 
8 46 
9 3 7  

3 1 0 1 5 1 1  

4 3 
4 0 
4 10 
4 1 1  
5 3 
5 1 
5 3 
5 0 
5 9  

.................. 
5 10 
5 6 
5 2 
4  6 
4 4 
5 0 
5 6 
5 6 
6 0 
7 0 
7 1 
7 2 
8 0 
4 8 
6 0 

4 1 
4 3 
6 

4 15 
5 26 

10 26 
10 46 

5 10 
3 5 

11 9  
11 11 
11 10 

8 
8 

11 2 
10 6 
9 9  
9 8 

10 0 
10 2 
10 3 
10 5 
10 8 
10 6 
11 0 
11 2 
11 4 

.................. 
10 11 
1 1  0 
11 2 
10 8 
10 8 
10 5 

0 1 0  8 
11 3 
1 1  4 

7 
11 10 0' 0 
11 8 fl 

7 6 
7 11 

10 1 
6 
6 
6 1 
5 
4  
3 11 ......... 
4 4 
4 9 
5 3 
6 2 
6 2 
6 
5 8 
5 10 
5 6 
3 1 1  
3 11 
4 0 
2 8 
6 
4  5 
4  
7 9 
7 1 
5 ............ 

N .  

N. 
N. 
N. 

9 N . W .  
2 N . W .  

N. 
3 N . W .  
9 N . W .  

N. 
N. 
W. 
N. 
N . W .  
N . W .  
N .  

0 N . E .  
N. B. 
N . E .  
N .  E. 
N.E. 
N. E. 
N. 
N. 

0 N . E .  
N. E. 

8 N .  
N . E .  
N . E .  

4 N . E .  
5 5 
6 0 

5 30 
6 0 
7 0 
8 0 
8 3 0  
9 10 

1 0 1 5  
1 1 1 0  
12 5 
I 0 
2 1 5 . 6  
3 0 
5 0 
5 3 6  
5 5 5  
6 36 
5 0 
6 45 
7 0 
7 25 
9 0 

10 0 
11 0 

1 50 
2 0  
3 I5 
3 4 6  
4 111 

2 4  
2 0 

1 11 
1 9  
2 0 
2 4 
3 4 
5 2 
5 0 
4  9  
6 0 
6 7 

4 
5 
4 0 
5 
: 
3 0 
2 6 
2 4 
3 2 
3 2 
3 4 
4 l o  
3 1 1  

.................. 
6 0 
5 8  
5 2 
2 4 
2 8 

10 36 
12 10 

11 8 10 ............ Clear. 
11 Ditto. 

I 1  35 I I0 II 9  0 
10 1 
9 10 
9 

0 2 0  
1 1 5  

N. \V. 
N . W .  
N.W. 

G N . E .  

.................. 
11 10 
1 1 1 0  

N.W. 
N.  W. 
N . W .  

0 N . E .  
7 N .  
3 \ ~ .  

W. 
7 N .  

E. 
N.W. 

4 N . W .  
N .  E. 
N. E .  
N. E. 
N.E .  
N.E. 

8 N . E .  
N . E .  
N . E .  
N.E.  
N. E. 

E N .  
............ 
N. E. 

2 2 0 1 1  
2 45 
3 2 0  
5 0 
6 0 
8 0 
9 

3 1 0  0 
1 0 4 0  

1 1 1  20 
4 1 1 3 0  

12 0 
1 1  0 
12  0 
0 3 5  
1 2 0  
3 0 
3 25 
4 5 0  
G 0 
7 30 

9 o 
10 0 
10 20 

7 11 
10 : / 5 7 
10 3 5 3 
9 9 5 
3 7 3  

9 0 1 :  
0 1 0  8 

9 1 3 4  
10 7 ' 6  7 
10 1 1 5  10 
9 8 1 G  

10 6 7 6 
10 6 
10 ' 5 
1 1  6 1 4  6 
1 1  8 ' 8  6 

11 

12 0 
11 2 
10 0 
10 4 
lo 8 

8 0 1 0 4  
10  9 

8 
6 4 
6 1 

......... 
4  8 
4  
5 7 

11 8 8 



........... - --- 

Werrnen .  

h l o n x ~ ~ c  TIDE. A.  hI. 
I 

DAY. 
Low Watcr. High Water. Range 

E v e ~ l ~ a  TIDE.  P. M. 

Clear. 
Ditto. . 

Fine. 
Rain. 

Ditlo. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Cloudy. 
Cloudy and rain. 
Cloudy. 
Finc. 
Rain. 
Drizzling. 
Stlowera. 
Fine. 
Squally. 
Rain. 
Cloudy. 
Frequentshowercl. 

Ditto. 
Sl~owcrs. 
Fine. 
Clear. 
Hazy. 
Cloudy. 

RpDge Low Water. 

1835. of Tide. 

High Water. 

January 1 ... 
,, 2 . . .  
,, 3. . .  
,, ,, 5 . . .  
,, 6 D  ,, 7 . . .  
,, 8 ... 
,, 9. . .  
,, 1 0 .  .. 
,, 1 1 , .  
,, 12 ... 
,, 13 ... 
,, 1 4 0  
,, 15... 
,, 16 ... 
,, 17... 
,, 18 ... 
,, ID... 
,, 20 ... 
,, 2 1 a . 9  
,, 22 ... 
,, 23 ... 
,, 24 ... 
,, 25 ... 
,, 26 ... 
,, 27 ... 
I I  

~9 ,, 30... 

N. E. ............ 

,, 31. .  . 

N.E. 
7 N . E .  

N.  
2 N . W .  

N. 
N. 

3 1 0 N . W .  
2 1 1 N . W .  

............ 
4 N . W .  

N. 
N.E. 
N.W.  
N.E. 
N.E. 

0 N . E .  
3 S . E .  

9 N . E .  
N.toN.E.  
N.E. 
N.E .  

2 N . E .  

4 N . E .  
N,E.  
N.E. 

6 30 
7 1 0  
7 2 0  

4 . . . 7 0 7 8  
8 0 
8 2 0  
9 25 

10 0 
11 o 
1 2 0  
2 10 
3 1 5  
4 0 
5 0 
5 3 5  
6 15 
7 2 0  
7 2 0  
8 1 5  
8 2 0  

11 

9 1 5  
10 O 
11 1) 
12 0 
1 2 0  
3 1 5  
4 0 
5 0 
5 30 
7 0  

8 5 
7 25 
8 0 
8 1 0  

10 O 
I1 0 
12 5 
12 0 

N . 9 .  7 I0 

6 6 
6 7 
4 0 

6 0 
5 1 1  
6 1 
4 10 
5 1 1  
6 9 
6 4 
4 1 0  
6 1 
8 2 
8 0 
7 9 
ti 0 
8 1 
8 G 
4 6  
7 2 
7 5 

4 1 
4 0 
4 7  
4 3 
4 9 
5 7 
6 3  2 I1 

2 0 
2 1 0  

1 5 0  
2 1 6  
3 5 
4 0 
5 0 
6 1 5  
8 0 
9 0 
9 30 

1 0 4 5  
1 1 9 0  
11 40 
1 1 0  
1 1 0  
2 
2 1 0 1 1  
2 3 5  
3 
4 10 
5 5 
6 2 5  
8 
9 2 5 1 1  

10 0 
1 1  15 
11 40 

G 1 0 :  2 25 

.................. 

3 0 
3 1 0  
4 G 
5 6 
6 5 
7 3 
8 G 

.................. ............ 
11 9 1  3 6 N.):. 

8 3 5  
9 0 

10 19 

0 191:: 6 G 3 N . E .  

.................. 
1 1  6 
1 1  7 

.................. 
9 1 

10 1 
10 0 
9 4 
9 9 
9 ti 

I0 9 
1 1  2 
11 0 
11 5 
12 1 
1 1  8 
12 0 
I2 1 

0 1 1  9 
0 

1 1  0 
0 1 0  8 

10 4 
10 
10 9 

5 1 1  2 
4 

1 1  7 
1 1  10 
11 10 

1 4 0  
2 1 0  
2 4 0  
3 3 5  
4 4 5  
5 3 0  
7 1 5  

11 4 8 4 
1 0 1 1  6 1 
I0 4 : , I O N .  
10 2 1 4  8 
8 9 2 
8 7 
9 I 

5 4 5  
7 O 
7 0 
8 0 
8 0 
9 5 
9 0 
9 30 

1 0 5 0  
11 15 
.................. 
2 45 
3 5 
4 10 
5 20 
6 35 

6 O 

4 9 
4 1 1  
7 
4 1 N . E .  
3 1 
4 
3 11 
4 6 

4 5 
6 
4 11 
3 3 
4 1 
3 11 
4 0 
4 
3 
6 6 N . E .  
4 1 0 N . E .  
3 
2 1 

6 4 1 1  
6 8 
7 
6 9 N . E .  
7 
7 1 
6 3 

N.E.  
N.E. 

N. 
4 N . W .  

1 4 N . W .  
N. 

3 N . W .  
............ 
Vi~riable. 
N.E. 

3 N . W .  
3 N .  

N. E. 
N.E. 
N. W. 

1 I I N . E .  
............ 
............ 
............ 
............ 
N.E.  
N.E. 
N.E.  
N. E. 
N. E. 
N. E. 

10 B '  
10 0 5 2 
10 8 5 11 
II 1 7  5 
10 9 7 

.................. 1 8  
12 5 9 10 
11 0 8 3 
11 2 1 8 9 

3 6 
3 5 
2 7 
2 9 
3 5 
4 10 
5 1 
5 O 
7 8 
4 5 

3 0 
3 8 
3 1 
2 11 
2 9 

11 9 
11 9 
10 7 
10 1 
9 8 

10 3 
11 0 
11 2 
11 1 
11 2 

4 

1 1  0 
1 1 3 5  

0 30 
1 3 0  
2 0 
2 2 0  
3 0 
4 0 
4 25 
5 20 
7 0 
9 5 
9 30 

10 25 
11 25 
12 

6 
6 8 
5 7 
2 5 
5 3 
6 2 
8 0 
7 G 
8 0 
8 3 
8 7 



EVENING TIDE. P. M. 

DAY. 1 LOW iI:y:j TIilh Fr:. 4 
0 

I N.E.  
N.toN.E.Clear. 
N.E. 
N. E. 
............ 
N. E. 
N . E .  
N .  E. 

............ 
N.E. 

4 s .  
h'. 
N.  W. 

N . E .  
S . W .  
............ 
Variable. 

N. 

N . E .  
s . w . t o N . E .  
N. E. 

6 N .  
N. E. 

WEATHER. 

Fine. 

Dry. 
Clear. 
Passing showers. 
Clear. 
Dry,hot. 
Clear. 
Fine. 
Clear & hot. 
Dry. 
Clear. 
Dry bot. 
Clear. 

Ditto. 
Dry hot. 

Ditlo. 
Passingshowers. 
CloudykSqually. 
Showers. 
Fine. 

Ditto. 
Cloudy. 
Clear. 
Cloudy. 
Clear. 
Cloudy. 
Clear. 

1835. 
Time A. I. Height T ~ m e  A.  N. Height 

H .  M Ft.  In. 61. fiJ. Ft.  In. 
, 

Low r. 1 EIig11 r. 
TimeP. M. Height. Time P. N. Height. 

Ft. In. I H.  M. F,. ~ n .  H. fif. ~ t .  1n. ~ t .  11,. 

4 8 0 3 7 1 0 12 3 8 8 
3 8 N.loN.E. 7 50 4 7 1 45 11 U 7 1 
2 5 N . E . '  8 2 5  4 8 2 3 5  1 1  I 6 5 

February 1 ... 
,, 2... 
,, 3...  
,, 4... 
,, 5 )  ,, 6 . . .  
,, 7... 
,, 8... 
,, 9 . .  . 
,, 10 ... 
,, 11 ... 
,, 12 0 ,, 13 ... 
,, 14 ... 
,, 15 ... 

.. ,, 1 6 .  ,, 17... 
,, 18.. 
,, 19 a 
,, 20 ... 
,, 21... 
,, 22... 
,, 2:1... 
,, 24 
,, 25 ... 
, 26... 
,, 27. ,, 28 ... 

7 35 
9 0 
8 3 0  
9 1 0  
9 5 
9 2 0  

1 0 2 0  
1 1 2 5  
0 35 
2 5 
3 15 
3 55 
4 15 
4 20 
5 0 
7 0 
8 0 
8 25 
8 25 
9 15 

10 0 
12 0 

I 1 5  
1 35 
3 0 
4 5 
4 30 
5 15 

2 1 N . E .  
I l l  N.E. 
3 1 0 N . E .  
5 2 N . E .  
4 l N . E .  
4 5 N. 
2 ~ / N . E .  
5 
4 
5 
5 0 I N. W. 
6 l i N . E .  
6 4 N . E .  

11 6 
11  2 
9 1 0  
9 1 0  
9 8 
9 7 
9 5 
9 5 
9 1 1  
8 0 

10 3 
10 10 
11 6 
11 0 
12 3 
11 7 
11 5 
1 1  5 
10 11 
10 8 
9 6 

10 2 
9 11 
9 7 

10 4 
1 0 1 1  
1 1  4 
I1 6 

7 2 
7 6 
7 5 
7 9  
7 9 
5 9 
4 3 
5 4 
5 6 
5 
4 11 
6 1 
6 3 
6 0 
6 2 
5 3 
5 5 
3 4 
3 2 
3 1 I 
3 5 
4 5 
5 1 1  
5 2 
4 8 
4 0 
3 8 
3 9 

6 o 
8 1 
7 9 
6 9 
6 
5 9 
4 0 
4 5 
5 8 
6 1 1  
7 8 
7 9 

0 40 
1 30 
2 5 0  
2 4 5  
3 0 
3 1 5  
5 1 5  
5 3 0  
6 40 

3 1 0  0 
9 20 

10 0 
10 40 
10 45 
1 1  5 
1 2 1 0  

1 20 
2 15 
2 15 
3 5 
3 4 0  
5 15 
7 20 
8 0 
9 15 
9 4 5  

10 20 
11 10 

9 0 
8 45 
9 9 

1 0 4 3  
9 2 
1 1 0  
3 5 
3 5 
4 0 
4 20 
4 25 
6 0  
7 2 0  
7 55 
7 55 
8 40 
9 35 

11 10 

1 3 5  
2 30 
3 30 
4 25 
5 0 
5 20 

N.E. 
N. 
N . E . 1 o S . E  
Ny.&N.E. 

1 S . W .  
N.E. 
N.E.  
N. E. 
N. E. 
N. 
N. 
S.E.  

5 3 
4 3 
6 5 
4 6 
6 10 
4 1 0  
3 10 
3 0 
2 1 1  
2 1 
'2 4 
2 9  
2 8  
4 7 
4 8 
4 0 
4 0 
5 6 

.................. 
3 7  
3 2 
3 1 
2 11 
2 
2 9 

5 3 
5 4 
2 7 
4 1 1  
2 7 
4 1 1 N .  
4 '2 
6 1 1  
7 
8 10 
8 7 
9 6 N .  
9 5 N .  
7 3 
7 0 
6 8 
5 1 1  
3 1 0 N . E .  
4 10 
5 9 s .  
6 9 
7 6 
7 11 

1 8  
8 0 

2 30 
3 15 
3 30 

................. 
8 0 
9 10 
9 15 

10 
10 40 
10 50 
.................. 

I 0 1 2  
1 5 0  
2 0 
2 55 
3 55 
4 3 0  
6 o 
7 2 5  
8 40 
9 25 

10 15 
7 1 1  

12 0 

10 6 
9 7 
9 0 

.................. 
9 9  
8 0 
9 11 

0 1 0  3 
10 11 
10 11 

1 
11 10 
I1 8 
11 2 
9 11 
9 4 
9 3 
9 4  
9 11 

10 7 
10 11 

0 1 1  
LO 9 



r 

I MORNING TIDE. A. M. EVENING TIDE. P. M. 

DAY. 
Low Water. High Water. Low Water. High Water. Range W ~ A T H ~ R .  

1835. of Tide. 6 I !  
of Tide. ; n m r A . M  H o g h t  l ime .4 .M.  Height 1 e TimcP.hI. Height 1 n m e P .  M Heigh t  .- 

H. I .  F .  I .  H. 1 .  Ft. I .  F t  I .  H.  Ill. Ft. In.  H. M .  Ft. In. Ft. In. 

,, 14 0 3 40 3 10 9 45 10 1 1  7 1 S. E. 
,, 15 ... 4 2 0  3 5 1 0 2 5  11 6 8 1 N.D. 
,, 16.  .. 4 5 7  3 4 1 1 5 0  12 1 8 7 N . E .  
,, 17.  .. 6 2 0  3 10 ......... ......... 7 6 N.E. 
,, 18 ... 7 5 4 3 1 1 5 1 0  9 6 6 S . W . .  
,, 19 ... 8 0 2 7 1 5 7  10 5 7 1 0 S . E .  
,, 20 ... 8 4 0  2 3 2 3 0  9 1 1  6 8 S . E .  
,, 21D 9 2 5  3 3 3 5 9 8 6 5 N . E .  
,, 22 ... 11 17 3 9 5 37 9 2 5 5 N. 
,, 23 ... 1 1 3 0  3 10 6 1 5  8 8 4 1 0 N . E .  
,, 24 ... 1 27 7 8 7 0 8 8 I 0 S. 
,, 25 ... 2 1 0  6 8 8 1 7  9 9 3 0 S . E .  



MORNING Tloe. A. Y. EVENING TIDE. P. Y. 

DAY. 
Low Water. High Water. 

1835. ofTide. .,j C 

.- 

WBATHEII. 

April 1 ... 7 2  ,, 3 ... 
,, 4... 
,, 5 U  
,, 6.. .  
,, 7 . . .  
,, a , . .  
,, g . . .  
,, 10 ... 
,, 11 ... 
,, 1 2 0  ,, 13..  . 
,, 14 ... 
,, 15. .. 
,, 16 ... 
,, 17 ... 
,, 18 ... 8 2 0  1 1 0  2 1 5  11 1 9  3 S . m .  8 2 6 i 4 1 1  2 4 5  9 6 4 7 S . W .  Slightrain. 
,, I g U ' 9 2 0  2 2 3 2 6  9 7 1 7  5 S . W .  9 5 0 6  3 4 7 8 1 1  2 8 W .  

I - 

5 45 

8 7 
8 5 
8 2 0  
9 0 

1 0 1 5  
Noon 
2 0  
2 37 
3 10 
3 5 5  
5 1 5  
5 30 
6 5 
6 45 
7 26 

4 11 

3 3 7 3 
3 7 
2 1 0  
3 8 
4 3 
5 0 
7 1 0  
G 9 
4 11 
4 
3 8 
2 11 

... ...... 
2 1 4 7  0 
1 3 0  
2 1 0  
3 1 0  

......... 
I1 10 3 1 
10 5 
9 8 
9 3 

2 2' . . . . . . . . .  
1 9 0 47 

9 
10 0 

. 8 I1 

......... 
11 9 

6 10 

7 6 10 8 

6 1 0 E .  
5 

1 9 1 38 10 8 
' 

3 5 6  9 
5 1 5 1 9  5 
8 1 0  8 9 
8 40 9 10 
9 35 ' 10 7 

1 4 1 0 N . E .  
4 

3 1 
5 8 
7 2 
7 
tl 7 

5 S . W .  
h'. E. 
s. 

2 ' 1 0 2 7  
1 0 4 5  
11 20 

7 5 4 8 1 25 11 0 6 9 S.W.  SulLry. 
7 57 4 10 2 0 10 5  5 7 N. w. Cloudy. 

N. E. 

N .E .  N. E. 
6 1 0 N . E .  

7 N . E .  

11 4 
11 3 
11 6 

5 N . t o N . E .  
o 1 1 N . E .  

S .W.  
S. w. 
E. 

7 S . W .  
W. 

6 0 

7 7 30 56 
7 45 
8 3 7  
9 47 

4 1 

5 5 4 9 
5 10 
6 4 
7 1 

1 1 2 0  
......... 

1 5 0  
2 40 

Ditto. 
Fine. 

7 3 
......... 
4 
3 8 

1 O l l l  0 G 9 

5 4 11 5  
4 2 
3 
2 3 

2 I 5 0  0 
2 0 
2 2 5  
3 35 
4 3 0  
7 0 

1 8 3 0  
9 17 

4 7 
5 
G 0 

11 10 3 2 
10  1 
9 4 
9 4 
8 4 
9 7 
9 7 
9 H 

N.B. Cloudy. 
B.E. N.  E. / D o t r a i n .  Clear. 

N. E. 
O E .  

N. E. 
1 1 N . E .  

............ 
6 E .  

S. 'A'. 

Fine. 
Ditto. 

,Showers. 
,Cloudy. 

Rain. 
Fine. 
Dry hot. 



M O ~ N I N G  TIDE.  A. hI, E V E N I N G  TIDE.  P. M. 

6 
e 

$ 

W e r r n e ~ .  
of Tide. 

F6. I n .  

Low Water. 

1835. 
Height. .- 

~ t .  I,,. 

Cloudy. 
Ditto. 
Ditlo. 
Dilto. 

Light cloudg. 
Cloudy. 
Cloudy. 
Hot soltry. 
Clear. 
Cloudy. 
Sultry. 
Cloudy. 

1)ilto. 
Ditto. 
Dillo. 
Dillo. 

Rain. 
Hot. 
Clcar. 
Hotsullry. 

Ditto. 
Cloudy. 
Holsultry. 

1)ilto. 
Tl~underartdlightg. 
Fiuc. 

Cloudy. 
Do.&.l~otsul lry.  

Ditto. 
Hot sultry. 

High Water. 

Z m e P . E  

H. BI. 

Nny l . . .  
,, 2... 
,, 3...  
,, 4 ... 
,, 51,  ,, 6 . . .  
,, 7 . . .  
,, 8 ... 
,, 9 ... 
,, 10 ... 
,, 11 ... 
,, 12 0 ,, 1 3 .  .. 
,, 14 ... 
,, 15 ... .. 16 ... 
,, 17 ... 
,, 18U .. 19... .. 20 ... .. 21 ... .. 22... 
,. 23 ... 
,, 24 ... 
,, . .. 26 ... 

4 9 S . E .  
3 * I w .  
4 8 S . W .  

Height. 

~ c .  ~ n .  

I I5 
1 4 0  
2 10 
2 50 
3 40 
4 3 0  
5 10 
7 50 
t) 30 
9 17 
9 4 0 1 0  

10 35 
11 18 
I2 0 
0 53 
1 5 0  
3 0 
3 2 8  
4 2 0  
5 17 
G I 0  
7 0 
8 2 7  

2 9 
1 8 
3 
5 3 
5 3 
6 4 
6 8 
7 
7 9 
7 7 
6 9 
5 9 
4 6 
3 1 1 s .  
2 

I I 1  
1 0  
2 1 
4 
5 
5 8 
5 7 
5 

3 lo  
3 8 
4 

9 8 
9 3  
8 11 
tl 5 
8 0 
8 0 
8 7 
8 11 
9 7 
9 10 

5 
I 1  6 
1 1  7 
12 0 
10 9 
10 7 
10 3 
8 1 1  
8 4 
6 I 
8 5 
8 6 
8 61 

7 5 
7 3 5 ,  
8 0 
8 30 
8 50 
9 %  

11 30 
0 40 
1 30 
1 55 
3 0 
4 35 
5 17 
5 YO 
6 10 
6 5 5  
7 30 
8 3 6  
9 3 0  

10 49 
1 1 4 7  

1 0  
2 5 0  
4 1 9  
4 4 7  
5 2 0  

S. S. W. 
S. E. 

5 E .  
Variable. 
Variable. 
S. 

Soulberly. 
O S d .  

N.  W. 
N.W. 
Variable. 
Variable. 
S . W .  

Sw. 
1 9 S . W .  

S .W.  
............ 
Varinble. 

7 S . R .  
2 S . W . t o S . L  

N. \V. 
S.W.  

BS.E.bS.\ \ ' .  
S. W. 
Variable. 
S .W.  

9 s .  

.. 28 ... 5 3 0  .. 29 ... 6 15 
6 30 .. .. 31 ... 7 15 

2 3 
2 1 
I l l  
2 2 
2 7 
1 1 1  
3 4 
6 9 
6 10 
4 11 
3 7 
3 2 
2 8 
1 1 0  
1 9 
1 7 
1 10 
2 
2 9 
3 2 
3 8 

.................. 
3 3 
3 7 
3 4  
2 7 
2 5 

9 3 5  9 4 
9 46 1 9 11 

10 9H I U  0 

2 . 3 1 2  
2 1 
1 1 1  

- 2  1 

11 16 

0 38 

0 5 0  
1 2 6  
1 5 5  
2 27 
3 30 
4 5 
4 4 8  
5 40 
8 20 
8 55 
9 2 5 1 0  

10 20 
10 50 
12 0 

0 5 0  
2 0 

1 3 1 9  
3 4 0  
4 40 
5 2 8  
6 -15 
8 0 
9 1 9  
9 4 0  

1 0 3 0  
1 0 5 0  10 3 

........................... 
9 3 

0 
0 30 
0 50 
1 35 

1 I5 9 0 
l 4 i l l O  2 

10 5 
10 9 
10 5 
10 2 
9 10 
9 4 
8 10 
8 10 
9 2 
9 11 

9 
10 10 
10 10 
10 11 

.................. 
11 7 
I1 2 
fO 7 
10 3 
9 4 
8 5 
8 4 
8 8 
8 1 1  
8 1 0  
9 2 
9 2 
9 4 

10 3 
10 0 
8 1 1  

8 
8 8 
8 6 
8 0 
7 3 
7 
5 6 
2 1 
2 4 
5 0 
7 2 
7 8 
8 2 
9 1 
9 0 

10 
9 4 
8 6 
7 
6 2 
4 
1 11 
5 
5 4 

6 
6 9 
7 
8 2 
8 1 
6 10 

? V a r i a b l e .  
S.W.  
W. 
S. 
S . E .  

5 S . E .  
E. 
E. 
Variable. 
Variable. 
............ 
S. W. 
N.W. 
S . W .  
Variable. 

0 S . E .  
S. 
............ 

6 N . W .  
............ 

9 N . W .  
............ 

5 V a r i a b l e .  
............ 

8 0 ' S . W .  
7 S . W .  

............ 
1 S . W .  

............ 
Variable. 
S. 

7 1 0  
7 4 5  
8 15 
8 40 
9 20 

LO20 

0 50 
1 40 
2 I5 
4 0 
4 45 
5 2 5  
5 40 
6 18 
7 30 
8 2 8  
9 o 

1 0 1 0  
1 1  20 
12 o 
12 30 
1 5 0  
3 2 8  
4 30 
5 
5 0 

4 1 1  
5 6 
4 3 
5 8 
6 4 
G 7 

.................. 
3 61 
3 3 
3 2 
3 5 
3 9 
4 U 
5 3 
5 6 
6 1 
6 4 
G 3 
6 7 
6 2 
7 5 
G 5 
4 1 
4 2 
4 3 
4 5 
4 7 

5 50 
6 20 
6 45 
6 5 7  

4 8 
5 5 
5 4 
5 5 
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W E A T H E R .  

Clear. 
Clear. 

nitto. 
Ditto. 

Rain. 
Henvgshowers. 
Cloudg. 

Ijitto. 
Ditto. 

Fine. 

D.4Y. 
Low Water. High Water. 

... June 1 
2... I 

3 )  :: 4... 
5... :: 6 . . .  

,, 7.. .  
, 8... 
,, 9. .. 
,, 1 0 0  

6 27 5 0: Hot sultry. ... 
... 

,, 11 ... 5 18 4 1 1  1 1  38 11 1 6 3 S . W .  

7 35 
8 '25 
9 3 5  

10 5 
11 0 
1 1 4 5  
.................. 
.................. 
3 0  
4 2 0  

,, 18.. . 
,, 19... 
,, 20 ... 
,, 21 ... 
,, 22... 
,, 23... 
,, 24 ... 
,, 25. ... ,, 26 
,, 27... 
,, 26 ... 
,, 29 ... 

... ,, 30 

2 0 
1 11 
2 2 
2 5 
5 1 1  
3 3 

3 3 
2 

1 0 1 8  
1 1  40 
I 1 5 5  
1 5 0  
3 1 8  
3 3 0  
4 17 
4 50 
6 3 9  
5 3 7  
6 38 
7 2 5  
7 4 9  

1 55 
2 30 
3 1 8  
4 0 
4 2 7  
5 2 5  
6 I8 
H 15 
9 2 8  

1 1 0 2 0  

2 9 
4 1 
3 8 
4 8 
3 1 0  
3 5 
3 5 
2 3 
2 0 
1 I 1  
1 9 
1 8 
1 1 0  

10 2 
10 0 
9 8 
9 5 
8 1 1  
8 9 
8 9 
9 0 
9 4  

10 0 

3 5 0  
4 48 
5 4 0  
8 2 6  
9 1 6  
9 3 0  

10 20 
10 40 
11 25 
12 0 
0 40 
I I8 
1 3 8  

8 2 
8 1 
7 6 
7 
3 
5 
3 5 
5 
6 
8 II 

9 1 1  
8 9 
8 6 
7 I0 
8 
8 4 
8 7 
8 9 
9 1 
9 1 

10 4 
10 7 
9 11 

S. W. 
S . W .  
............ 

O W . & S W  
0 S . W .  
6 N . W .  

S . W .  
4 S . w . h N . \ V . 2  
1 S . W .  

S.W.&W. 

6 2 
4 8 
4 10 
3 2 

1 4  
4 11 
5 2 
6 6 
7 I 
7 2 
8 7 
8 11 
8 1 

7 50 
9 10 
Y 4 0  

10 9 
1 1 2 7  
1 1 5 0  
1 2 2 9  

0 
3 19 
4 3 0  

............ 
W. 
S . W .  
S . E .  

3 S . E .  
S .W.  ............ 
w. 
W . t o S . w .  

............ 
S. 
S . E .  
S . S . E .  

5 8 
5 8 
5 8 
5 8 
5 9 
5 4 
3 8 
3 1 1  
4 1 
4 10 

1 0 5 0  
1 1 5 0  
1 2 7  
2 19 
3 20 
3 37 
4 25 
5 10 
5 4 5  
5 5 6  
6 50 
7 35 
7 5 5  

1 

2 20 
2 55 
3 5 0  
4 5 
5 1 9  
5 3 7  
7 0 
8 3 9  
9 40 

1 0 3 8  
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4 8 
4 9 
4 8 
5 3 
5 4 
5 6 
5 5 
5 7 
5 G 
5 5 
5 5 

8 3 
8 2 
8 1 
8 4 
8 6 
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9 3 
9 9 
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10 Y 
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3 
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.................. 
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W W .  
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3 
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4 7 
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3 7 
3 9 
3 8 

............ 
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O W .  
6 S . W .  

S . E .  
S. E. 
............ 
S. E. & S .  
S . & \ V -  
w . r o S W .  

6 s .  
S. W. 
S. E. 
S . S . E .  

Cloudy. 
Ditto. 
Ditto. 

Clear. 
Cloudy. 

Ditto. 
I)~lto. 
Ditto. 

Clear. 
Cloudy. 
Clear. 
Hoisultry. 



WE AT HE^. 

Dry hot. 
Cloudy. 

Cloudy. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto & rain. 
Heavy rain. 
Cloudy. 
Hot sultry. 
Cloudy. 
Rain. 
Rain. 

Ditto. 
Hot sultry. 
Cloudy. 
Clear. 
Squally. 
Clear. 
Hotsultry. 

Loud thander. 
Cloudy. 
IIotsullry. 
Darksqually. 
Cloudy. 

Dillo. 
Cloudy. P 
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July 1 ... 8 46 2 0 9 8 7 8 l S . S . E .  8 4 0  5 3 2 10 8 I l l  3 8s.S.W.&S.\V.Hot. 
... ,, 2 9 0 5 3 3 0 9 0 4 9 S. W. 

9 35 5 1 3 47 9 0 3 11 S. W. 

,, 5 . . .  
,, 6 .. 3, 7 .  
,, 8 ... 
,, 9 0 
,, 10 ... 
,, 11 ... 
,, 12 ... 
,, 13 ... 
,, 14 ... 
,, 15 ... 
,, 16 ... 
,, 17U 
,, 18 ... 

... ,, I9 
,, 20 ... 
,, 21 ... 
, 22 ... 
,, 23 ... 
,, 24 ... 
,, 25. 
,, 26 ... 
,, 27 ... 
, 28 ... 
,, 29 ... 
,, 30.. . 
,, 31 ... 

11 40 
..................... 

I 15 
2 36 
3 50 
4 2 7  
5 20 
G 2 0  
7 10 
7 3 0  
8 3 7  
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9 3 9  
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1 1 4 0  
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2 29 

3 4 7  
4 3 5  
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4 0 
2 7 
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1 5 
2 4 
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3 7 
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5 3 
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3 4 

3 1 6 3 1  
2 0 

1 6  
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1 6 
2 2 
2 11 

5 2 7  
6 .37 
7 0 
6 40 
9 40 

1 4 1 0 4 5  
I 1 59 

I 1 8  
1 3 0  
2 1 7  
3 4 0  
4 0 
4 19 
4 5 7  
5 3 5  
7 2 0  
8 27 
9 2 8  

1 0 1 5  
1 9 1 0 5 0  
I 8 I I l 5  

12 0 
0 41) 

' 1  37 
2 lo 
2 30 

9 3 
9 1 
!I 3 
9 0 

10 5 
9 4 
9 3 

.................. 
1 1  2 
11 5 
I1 5 
lo 8 
9 9 
8 11 
8 5 
8 3 
7 3 
7 8 

8 7 
8 9 
9 2 
9 4 

10 7 
10 11 
10 11 
11 1 

............ 
5 1 W .  
5 2 w. 

1 0 5 9  
12 0 
I 5  
2 5 
3 36 
4 0 
4 40 
5 4 0  
6 38 
7 20 
7 45 
8 49 
9 5 
9 40 

1 0 3 0  
1 1 3 6  
I2 0 
2 0 
2 46 
3 20 
4 1 7  
4 46 
5 37 
6 2 R  
7 0 
7 55 
8 30 
8 4 7  

5 
G 5 
8 10 
8 
8 1 

10 0 
10 
9 

6 
4 3 
3 
2 
3 
4 4 

6 2 5 1 S . E .  
6 
7 
7 

5 6 
9 5 
8 9 
8 2 

3 S y . k S . W  
wy. 
S. W. 

l S . W .  
W. 

8 7 S . W .  
S . E .  

0 S . E .  
1 S . E .  
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2 S . E .  

S. 
2 S . W .  
3 S . E .  
0 S . E .  

S. 
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............ 
S . W .  
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............ 
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4 3 
4 6 
4 9 
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5 5 
5 
5 6 
5 3 
5 3 
5 2 
5 3 
4 11 
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4 8 
4 3 
6 2 
5 10 
6 2 
5 9 
5 6 
5 4 
5 3 
4 5 
4 . 9 
4 10 

4 5 6  
5 45 
6 5 0  
7 2 6  
8 50 
9 5 5  

10 57 
4 1 2  0 

12 40 
1 25 
2 0 
3 18 
3 5 0  
4 5 
4 2 0  
5 1 9  
6 17 
7 36 
8 45 
9 45 

1 0 2 5  
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11 16 
.................. 

1 0 
1 40 
2 15 

4 1 0 ,  3 19 

9 0 
9 4 
9 8 

10 0 
10 3 
10 0 
10 9 
9 8 
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9 4 
9 3 
9 5 
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8 10 
8 9 
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9 0 
9 0 
9 1 
9 7 
9 9 

10 1 
10 6 

10 5 
9 8 

4 11 S .  TV. 

4 
5 1 
8 
5 
5 4 
5 
5 4 
4 
4 6 
4 1 
4 0 
4 3 
4 2 
3 11 
3 1 1  
4 
4 9 
2 10 
3 3 
3 5 
4 
4 7 
8 2 
4 1 
6 0 
4 1 1  

4S.E.toS.W. 
S . W .  

2 S . W .  
3Sy.&S.W. 

Wy. 
0 S . W .  

............ 
4 W .  

S. W. 
............ ............ 
S.E. 
............ 
S.toS. E. 
S. 

1 S . W .  
S. E. 
S. E. 
S. 
S.&S.W. 

0 S . l o S . W . H o t .  
S. 
S.W. 
............ 
............ 
S. W. 

5 0 S.W. 
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