HI. Qbfervations on the Clafs of Animals called, by Linnzus,
Amphibia; particularly on the Means of difiinguifbing thofe
Serpents awhich are venomous, from thofe which afe not fo.

By Edward Whitaker Gray, M. D. F. R. §.

Read December 18, 17388,

F the various claffes of the animal kingdom, no one has:

been fo little attended to as the clafs, called by Lin-
~NZUs, Amphibia. What he himfelf did in that clafs (though
far fuperior to what any other perfon has done) was evidently
done in a hurry; falfe references are, at leaft, as common in
that, as in any other part of his works, and many of his
defcriptions are given in a very carelefs manner; others there
are, however, which are truly worthy of their author, and
in which the fpecific charalers are pointed out with that
clearnefs and precifion, which fo eminently diftinguith the
defcriptions of Linnzus from thofe of all his predeceflors.

In the conftruion of theclafs, LiNNzvus has been particu-
larly unfortunate; as he has erred, not only in making an uni-
locular heart one of the chara&ers of it, but allo in making
the cartilaginous fithes a part of it. I think it needlefs to men-
tion the caufes which led him to this latter error; every ana-
tomift now agrees that the Amphibia Nantes are not furnifhed

with lungs; and every naturalift is convinced of the propriety of

removing them, from the clafs of Amphibia, to that of Fifhes..
i fhall only obferve that, by the removal, the name of the

clafs.
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x) Dr. GrAY’s Obfervations on the Clafs of

clafs (which fome naturalifts have cavilled at) becomes much
lefs objectionable ; there being few genera, in the two orders of
which it is now prefumed to confift, which do not contain
animals to which the term amphibious may, with fome pro-
priety, be given; whereas, in the order of Nantes, not one
{pecies occurs which has the fmalleft claim to that title. With
refpec to the other error I noticed (viz. that of fuppofing the
hearts of the Amphibia to be fingle) it would be eafy to fthew
that it was not an uncommon one, at thetime LiNNZUS
formed his fyftem. And indeed he appears to have been led
into it, by following an author whom he probably fuppofed
of too great fame not to be fafely relied on. At leaft, in des
fence of his opinion, he quotes the following words of BoEr=
HAAVE. ¢ Inomnibus animalibus in quibus fanguis non calet, vens
¢ triculus cordis off unicus?® Whether the hearts of all the dif-
ferent genera, of which the clafs is compofed, have yet been accu=
rately examined ; and whether an exaét fimilarity of ftructure is
found throughout the clafs; are queftions I do not mean, at
prefent, to examine. It is fufficient for my purpofe to obferve,
that the hearts of moft of the Amphibia are now well known
to be double, with an immediate communication between the
two cavities; which ftructure feems peculiarly adapted to that
change of element, which (as I before obferved) many of them
can, for a time, fupport; and thereby furnifhes another argu-

ment in favour of the name LinNzus has given to the clafs.
To counfider the firu&ture of the . heart, however, 1s not
abfolutely neceflfary in forming the charaéters of the clafs:
the animals of which it confifts being fufficiently diftinguithed
from all others, by having cold red bleod, and breathing by
means of lungs. Thefe two charafers render the clafs per-
feQly diftin& from the reft; the two fuperior onmes, viz.
4 Mammalia
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Mammalia and Birds, having warm blood ; and the three infe-
rior ones, vz, Fithes, Infe&ts, and Worms, not being fur-
nifthed with lungs.

In his generic charalters, LiNN£Us has been more fucce{sful
than in thofe of the clafs ; infomuch that they may, 1 think,
be confidered as the beft hitherto given. Whoever will be at
the pains of comparing LinNmus’s genera of Amphibia with
thofe of GroNoviIvus, will find, that the generic chara&ers of
the former, though few in number, are precife and diftin&;
while thofe of the latter, though more numerous, are vague,
indiftin&, and fometimes inaccurate. As a glaring inftance
of inaccuracy, I need only refer to the Chamaleon, which:
by Growovius is made a diftin& genus, of which one of his.
charalers is, Pedes unguibus deflituti; whereas, in fa&, the-
fect of that animal are furnifhed with very diftin&, and pretty
large, claws. ‘

But though LinNzus’s genera of Amphibia are, upon
the whole, well formed, it muft be allowed to be a great im-
perfeGtion in them, that the venomous ferpents are not fepa-
rated from the others. | v ,

From fome expreffions of his, in the Preface to the Mufeum
Regis, and in the Introdu&ion to the Clafs Amphibia, in the
Syflema Nature, it{eems, that he thought it not eafy to diftin-
guifth them, by any external charafters ; and his ideas refpecting
the venomous fangs themfelves were (as we fhall fee hereafter)
fo vague and confufed, that it was hardly poffible for him to
attempt to found a generic diftinGion upon them *.

* As a fort of comparative excufe for LinnZEus, it may be obferved, that
GroNovius (though he made two more genera of Serpents than Linnzus) did
not feparate the venemous ones ; neither has he diftinguifhed them by a mark (as
LinnZ£vs has) or by any other means,

Whether
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Whether venomous Serpents can be, with certainty, diftin-
guithed from others, and if fo, how they are to be known, is

what I mean to confider in this Paper; in doing which I fhall
examine, firft, how far they may be diftinguithed by any ex-
ternal chara&ers ; fecondly, {uppofing the venomous fangs to
be the only certain criterion, how thofe fangs are to be diftin~
guithed from common teeth.

Though Serpents, by their internal organization, naturally
belong to the third clafs of the animal kingdom, they are, in
their external form, more fimple than moft of the animals
belonging to the three inferior claffes ; their external charaters
muft confequently be very few. I thall firft examine thofe of
the head ; and, as all venomous Serpents (fo far as our prefent
experience extends) are contained in the three firft of Lin-
N&£Us’s genera, I thall, at prefent, confider only thofe three.

In the firft genus, Crotalus, the head is broader than the
neck, deprefled or flat at top, and covered with fmall fcales.
Thefe three chara@ers are particularly obfervable in the three
intermediate {pecies horridus, Dryinas, and Duriflus. In the
miliarius the fcales of the head are rather larger than in the
others. The mutus I bave never feen ; but it certainly fhould
not be placed among the Crotali *

As all the fpecies of this genus are venomous, one is natu-
rally led, by the examination of it, to confider the fore-
mentioned charalters as being, In 'fome meafure, ‘proper to
wenomous ferpents. In order to fee how far they are fo, I fhall,
for the prefent, pafs over the next genus, Boa, and confider

* Linnzvs’s reafon for not placing it among the Bow feems. to have been,
that he fuppofed none of them were venomous. He appears, however, to have
had his doubts about the contortrix, I have examined it, and am convinced it is
FEHOMOUS,

that
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that which follows it, Coluber., In that genus are mauny
venomous {pecies, and it is very certain that, in general, they
have the fore-mentioned charaCers; examples of which may
be feen in the Atropos, Ceraftes *, atrox, Berus, and others.
It is, however, equally certain, that there are fome in which
they are not to be found.  As an example of this, I need only
mention the Naja, a {pecies well known to be very venomous ;
ithe head of which is neither deprefled nor broad, is covered
with large fcales, and is, in evéry refpe@, a complete exception
to what has been faid, refpeCting the heads of venomous
Serpents.

Since then, there are venomous Serpents in which the
fore-mentioned charalers, viz. a broad and deprefled head,
‘covered with fmall fcales, are not to be found; I fhall next
examine whether thofe charalters are to be found in any of
thofe Serpents which are not venomous. In the genus Coluber
there are very few (except venomous ones) which have the
head much broader than the neck ; and of thofe few, I believe,
every one has the head covered with large fcales. But in the
genus Boa, though no {pecies is venomous, except the con-
tortrix, almoft every one has the head broad, deprefled, and
covered with fmall fcales. The canina, Conftrictor, hortu-
lana, befides fome others not defcribed by Linnzvs, furnith

* The Ceraftes is not marked by LinnZus as a venomous fpecies, He pro-
bably depended upon Hassenouist’s defeription, which I fufpe to have been
made from a mutilated fpecimen, Mr, ELL1s’s defcription in the Philofophical
Tranfactions, Vol. LVIL, p. 5.;37. is'only a Tranflation of Hasserquist’. But
he obfirves, that Dr. Torwsurs told him it was venomous, That it is fo, I
have not the {malict donbt, though in the only fpecimen I have feen of it the
fangs were wanting,
Ed, Nap ),

Vo, i

fwpEra10, whe has given a figure of it (Hift, Nat, p. 784.

15 ¥CIY VENOmous,
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examples of this. It muft, however, be confefled, that the gene-
ral character of the head of the Boa, though differing very widely
from that of thofe Colubri which are not venomous, is not
quite that of the Crotalus; but the difference, though very
obvious to a perfon accuftomed to the examination of Serpents,
is perhaps not eafy to be fully exprefled in words. It feems,
however, to confift principally in a lateral compreffion, and
elongation, of the anterior part of the head, fo as to form a
kmd of fnout. Hence the trivial name of canina is given by
LiNnmus to one of the fpecies.

~ From the charaCers of the head (as the trunk affords none
deferving confideration) I fhall proceed to thofe of the other
extremity.

In the Crotali I have never found the tail (exclufive of the
‘Rattle) to excecd one-ninth part of the whole length ; fome-
times I have found it much thorter. In fome of the venomous
Colubri, the proportion is ftill lefs. In the Atropos I found it
only one-thirteenth. In the Englith Viper (Coluber Berus) it
1s commonly about ene-feventh or cighth. In fome venomous
{pecies, however, the proportion is fomething greater. In the
Naja I have found it as much as one-fixth; which proportion
is, 1 believe, as great as I have ever obferved : but that I may
be fure to keep within the truth, I will only fay, that I have
never met with a venomous Serpent, the tail of which was
equal to one-fifth of the whole length *

* 'The tail of the Boa contortrix is faid by Linn&us to be one-third ; but his
own enumeration of the Scata fufficiently thews that this muft be an error. The
Coluber Leberis, Dipfas, and myé‘terizéns appear, by the number of fcales
under their tail, to furnifh exceptions to whaf I have faid, The two. firft I have
never feen, but fufpeét they are not venomous; that the laft is not fo I am very

tereain, having examined many fpecimens of it.

2 With
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With refpet to thofe Colubri which are not venomous, it
muft be confefled, that there are many whofe tails are within
the limits affigned to the venomous ones. In the Coluber Afcu-
lapii, doliatus, getulus, and fome others, the tail is not, in
general, more than one-feventh of the whole length. In the
lemnifcatus I have found it not exceeding one-twelfth or
thirteenth; but I know no other Linnzan {pecies in which it
is o thort. TIn the greater number, however, the proportion of
tail is more conﬁderable; in many, it is full one-third. In the
Ahztulla, and in fome {pecies not defcribed by Linnzus, 1
have feen it more than two-fifths; but have never met with a
{pecies in which it was quite fo long as the trunk, or half
of the whole length.

I have not confidered the Boae, becaufe none of the Linnzan
fpecies, of that genus, have their tails either remarkably long,
or thort; but, in two {pecies, not defcribed by Linnzus, I
found the tail very little exceeding the proportion I have affigned
to the Coluber lemnifcatus.

In the thicknefs of the tail, or in the acutenefs of its termina-
tion, I have obferved no difference worth remarking. In every
{pecies of the three firft genera, the tail is thinner than the trunk;
and in moft of them it is more or lefs acute. The few exceptions
I have obferved Were, I believe, none of them venomous; but
they are too few to deferve any particular confideration.

A charaer of great ufe in diftinguithing the {pecies of Ser-
pents, and which was not overlooked by Lisnzmus, is, that
elevated line, or carina, with which the fcales of many f{pecies
are furnithed. In order to thew how far this is to be coenfidered
as ferving to diftinguith venomous Serpents from others, I
need only obferve, that I have examined one hundred and twelve
fpecies of Serpents, not venomous, belonging to the three firit

B2 genera ;
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genera; and find that eighty of them have fmooth ftales, and.

thirty-two only have carinated ones.  Of venomous Serpents I
have examined twenty-fix; of which number, twenty have
carinated fcales, and only fix have fmooth ones. Upon the
whole, therefore, carinated {cales muft be confidered as being,
in fome meafure, a character of venomous Serpents.

" In what T have hitherto fmd I have confidered only the
three firft genera of Serpents I fhall now make fome remarks.
upon the three laft.

Thefe three (viz. Anguis; Amphifbena, and'Cecilia), bes
{ides the chara&lers: affigned them by Linwmus, have fome-
others which are common to all, and which render them very
different, in. their external appearance, from any of the three
frtt géﬁen‘ - Thefe are, a very thick md obtufe taily and a.
head which is.very indiftin& #*, and furnithed with very {mall
eyes. This laft charaler (viz very {mall eyes)'is fometlmes,
thouvh very mrely, met with dmong the Colubri, for inftance,
in the lemnifcatus ;- in the three laft genera, however, it takes.
place, T believe, without cxcep*i’b'l; The thicknefs-of the tail is
al{o common to evety {pecies 3 and though in the Anguis blpes,,

“and in another fpecies, not deferibed by Linnzvus, but figured’
in Browne’s Hiftory of Jamaica (Tab. XLIV. fig. 1. 4), the
tail has an acute termination, yet in both thofe {pecies, efpe-
cially in the laft, it continues thick to.the end, and becomes
fuddenly fharp, being what in botanical language would be
called, obtufa cum acumine. 'With refpet to the proportionate:
length of tail, however, it 1s-very remarkable, that the genus

* This indiftin&nefs of the head, which. is more or lefs common - to each.
genus, is in the Amphifbzna fo confiderable, as to have given rife to the fuppofi-.
tion of that Serpent’s having a head at each end.

+ This figure is, by Linn&us, erroncoufly quoted as his Anguis - lum-
hicalis,

Anguis.
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Anguis affords examples of much lefs proporticn, and alfo of
much greater, than is to be found in any of the three firft
genera. In the Anguis Scytale the tail is not above one-twen-
tieth of the whole length ; in the maculata it is not above one-
fortieth ; yet in the Anguis fragilis, and in the ventralis, the
tail 1s always longer than the trunk, or, in other words, is mere:
than half the whole length. Indeed, in one fpecimen: of the
Iaft mentioned fpecies, I found the tail neariy two-thirds of the,
whole length. It may, howevery be queftioned whether that
fpecies is really an Anguis,. or a Lacerta *.

I fhall make no further remarks on the external chara&ers of.
Serpents ; the principal inferences to be deduced from thofe T’
have already made, are the following:

1ft, That a broad head, covered with fmall {fcales, though
it be not a certain criterion of venomous Serpents, is, wich.
fome few exceptions, a general chara&er of them.

2dly, That a'tail under one-fifth of the whole length, is alfo
a general chara&er of venomous Serpents; but, fince many of
thofe which are not venomous have tails as thort, little depen-~
dance can be placed upon that circumftance alone. On the
other hand, a tail exceeding that proportion, is a pretty certain
mark that the {pecies; to which it belongs, isnot venomous.

3dly, That a thin and acute tail is by no means to be confi:
dered as peculiar to venomous Serpents; though a thick and
obtufe one is only to.be found among thofe which are not
venomous.

* The Anguis ventralis of LinNZEUs, is fo very. like the Lacerta apoda,
defcribed by Parras, in Vol, XIX. of the Novi Comment. Petrop. as to render
it doubtful whether it may. not:be the fame. When I firft examined it, I’
confidered it as-a Lacerta, om account of the projecting future along the body,

and'the open ears; but I have fince met with a fpecimen which had two large

cchinated Penes. (as they are called) a.charaQer. which. is, T believe, peculiar
to Serpents,

4thly,
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4thly, That carinated fcales are, in fome meafure, cha-
ra&eniftic of venomous Serpents, fince in them they are more
common than fmooth ones, in the proportion of nearly 4 to 1;
whereas, {mooth fcales are, in thofe Serpents which are not
venomous, motre common, in the proportion of nearly 3 to 1.

Upon the whole therefore itappears, that though a pretty
certain conjefture may, in many inftances, be made, from the
external charallers; yet, in order to determine, with ceriainty,
whether a Serpent be venomous or not, it becomes neceflary
to have recourfe to fome more certain diagnoftic. This can
only be fought for in the mouth; I thall therefore next con-
fider, how the fangs, with which the mouths of venotcus
Serpents are furnithed, are to be diftinguithed from common
teeth.

To thofe who form their ideas of the fangs of venomous
Serpents, from thofe of the Rattle-{nake, or even from thofe
of the Englith Viper, it will appear ﬁrange, that there thould
be any difficulty in diftinguithing thofe weapons from common
teeth ; and indeed the diftinGion would really be very eafy, were
all venomous Serpents furnithed with fangs as large as thofe of

the fore-mentioned fpecies. But the fa& is, that in many
{pecies the fangs are full as fmall as common teeth, and con-
fequently cannot, by their fize, be known from thems; this
is the cafe with the Coluber laticaudatus *, lacteus, and feveral
others. 1 cannot, however, better demonftrate that the dif-
tin&ion, between the venomous fangs and common teeth, 1s not
very obvious, than by thewing how very vague and erroncous

% This fpecies is by Linn&EUs reckoned venomous, in the Mufeum Regis,
though the mark is not affixcd to it in the Syftema Nature, To me it appears
to be certainly venomous, and. is the only water Serpent I have met with that

Lin-

is o,
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Linnzvs's ideas about them were; nor can I better prove
the want of information on this fubje&, than by obferving
that, erroneous as the ideas of LINNZUs were, no one, that
I know of, has yet attempted to furnith more corre& ones.

Linnzmus thought the fangs might be diftinguifhed by their
mobility ; this, at leaft, may be fairly inferred, from his never
mentioning them in the Mufeum Regis, without adding the
epithet mobilia, except in one inftance (the Coluber auli--
cus); and, in that very inftance, the want of mobility
the fuppofed fangs appears evidently to raife doubts in his
mind, whether they are really fangs or not. His words
are, ¢ Dentes, five tela, duo, rigida, parva, mon mobilia.”
Thefe doubts, refpe&ting the above-mentioned fpecies, 1 am
not able to remove, as I am not fure that I have ever feen
it*. But with regard to mobility, confidered in general as a.
charaler of venomous fangs, I muft aflert, not only that I
have never found it fo, but alfo, that I have never been able to
difcover in them any thing which I thought could properly be
“called mobility. I have, indeed, fometimes found fome of
them loofe in their {fockets ; but then I have found others, in
the {fame {pecimen, quite fixed. The fame thing was ob-
ferved both by Dr. Ni1cHoLLs +, and by the Abbé FonTana f,
in the common Viper, even during life. Thhe loofe fangs may:
be fuch as have not yet been firmly fixed in their {ocket, or
they may have been loofened by fome accident: for I fufpect
that the fangs may be at any time loofened, and even difplaced,
by a fmall degree of violence ; and that, perhaps, may be one:

% T have feen one, which agreed pretty well with Linn&vs’s.defeription ; if.
that was really his {pecies, it is not venomous.
4 Appendix to Dr. Meap’s Account of the Viper.

{ Fonrtana,. Traité fur le Venin de la Vipere, chap, 1ft and 2d.
reafon.
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reafon why there is always a certain Aiumber of fmall fangs,
near the bafe of the full grown -ones, ready to enlarge and
take their place, if they fhould be, by any accident, torn
out.. |

Linnzvs feems al{o to have thought that the fangs might be
known by their fituation. In the Introducion to the clafs Am-
phibia in the Syftema Natur, he fays they are, ¢ Dentibus
s fimillima fed extra maxillam fuperiorem collocata;” and in the
defcription of the Crotalus Dryinas, in the Amcenitates Aca-
demica, he fays, < Dentes ejus duo canini uti in reliquis vene=
“ natis Serpentibus non in maxillis barent, iis enim vulnerando,
“ non autem iélus infligends utitur.”

Thefe two quotations fhew, that LiNNzvus thought the
fituation of the fangs different from that of the common
teeth ; the laft alfo fhews that he thought their mode of alion
influenced by it. What difference in fituation may be found by
accurate diffe@ion, it is foreign from my prefent purpofe to
enquire; I am, however, very certain that common examina- i
tion * will not difcover any difference, in that refpect, between
the fangs of venomous Serpents, and the teeth of cthers.

But the moft fingular opinion of LiNNzUs, refpedting the
venomous fangs, was, that they were fometimes fixed iv the
bafe of the jaw. Of this he has given two inftances s the
Mufeum Regis. One in the defcription of the Coluber feverus,
of which he fays, ¢ Hafle mobiles folitarie verfus bafin maxil-
< larum interius adbarent.”” 'The other in that of the Coluber
ftolatus, His words there are, « Tela mobilia ad bafin maxil-

% By common examination I mean-fuch as may be made without diffe&ing, or
otherwife damaging, the fpecimen to be examined ; and fuch only do I fuppofe

allowable in the diftin@ion I am feeking to eftablifh.
1  larum
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< Jarum aﬁxa, ut vix vulnerare valeat bofies, /alzm cibos veneno
 inficere.”’

L.iNN&EUs's opinion refpe@ing the ufe of the fangs, in the
laft mentioned ipecws, appears to me not very Ciually eX~
prefled *. But I have quoted both defcriptions, merely to thew
that Linvzus thought the fangs were fometimes placed in
the bafe of the jaw ; an idea for which I have never been able to
difcover any foundation. The firft of the two fpecies in queftion
I have never feen; of the ftolatus I have examined {everal
fpemmens, and am convmced it 13 not venomous.

I thall not dwell any longer on the falfe notions which have
been entertained, rcfpc&mg the fangs of venomous Serpents,
but thall proceed to thew how, in my opinion, they may be moft
eafily, and moft certainly, diftinguithed from common teeth.

‘With refpe@ to their fize, 1 have already obferved that it is
very various, confequently no certain judgement can, in ail
cafes, be made from that circumftance. In fome fpecies they
are fo large, that their fize alone fufficiently diftinguithes them
from common teeth ; but in others they are fo {fmall, that it is
very difficult to difcover them.

The fize of the common teeth al{o varies very much, in dif<
ferent fpecies.  In the Coluber my&erizans they are remarka-
bly large, efpecially thofe which are fituated near the apex of the
upper jaw ; which circumftance probably helped to lead Lin-
NZUs into the erroneous opinion he entertained, that this Ser-

* Linvamus’s opinion feems not unlike that of the Abhé Foxrtava, who
(in the work already mentioned, chap. 12.) fuppofes the poifon of the Viper may
be of ufe, to the animal, in digeftion. To me the venomous fangs have ever
appeared to be merely offenfive weapons ; nor can I fee greater difficulty in fup-
pofing fuch a weapon, with the power of injeting poifon, placed in the head of

a Viper or Rattle-fnake, than in fuppofing fuch an one, with a fimilar power,
placed in the tail of a Wafp or Hornet,

Vor. LXXIX. F pent
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pent was venomous. But in many {pecies the teeth are fo
{mall, that it is impoflible to difcover, merely by looking into
~ the mouth, that the animal has any.  Yet in that cafe they may
be very eahly detefled, by drawing a pin (or any other hard
fubflance) with a moderate degree of preflure, along the edge of
the jaw, from theapex to the angle of the mouth, when they
will be felt to grate againft the pin, like the teeth of a faw.
Although the fize of the venomous fangs is very various, their
fituation'is, Ibelieve, alwaysthe fame; namely, in the anterior
and exterior part of the upperjaw, which fituation I confider as.
the only one in which venomous fangs are ever found. But as,,
in thofe Serpents which are not venomous, common teeth
are found in that part of the jaw, it is plain that we can-
not, by fituation alone, diftinguifh one from the other. They
may, however, be diftinguithed with great eafe, and 1 be-
lieve alfo with great certainty, by the following fimple ope-
ration. When it is difcovered that there is fomething like
teeth in the fore-mentioned part of the upper jaw, let a pin
be drawn, in the manner already defcribed, from that part of
the jaw to the angle of the mouth (which operation may,
for greater certainty, be tried on each fide). If no more teeth:
are felt in that line, it may I believe be certainly concluded,
that thofe firft difcovered are what I have diftinguithed by the'
name of fangs, and confequently, that the Serpent is a venomous
one ¥, Tf, on the contrary, the teeth firft difcovered are found.
not to fland alone, but to be only a part of a complete row, it
may as certainly be concluded, that the Serpent is not venomous.

% Tf a {pecimen thould be met with, in which-no teeth, of any kind, can be-
difcovered in the margin of the upper jaw, the prefumption is, that it is a
venomous Serpent, which has loft its fangs; but I have never met with fuch an
ene, except the Coluber Ceraftes already mentioned.
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Animals called, by Linnzmvus, Amphibia. 35

In the upper jaw, both of venomous Serpents and others,
befides the teeth already fpoken of, there are two interior
rows; confequently, the diftin&ion I have endeavoured to
eftablith might be expreffed in other words, by faying, that
all venomous Serpents have only two rows of tecth, in the upper -
jaw, andall others have four*. I think it better, however,
to leave the interior rows out of the queftion, as, in many
fpecies, the teeth of which they are compofed are fo {mall, as
to make it very difficult to difcover them. Indeed, in two
fpecies of Anguis, Ican hardly be fure that I have difcovered
them; but as, in every other fpecies, I have never failed to
do fo, I prefume I may, with very little rifk of error, affert,
that all Serpents whatever are furnithed with them ; and that
thofe only, which are not venomous, have the exterior rows.

What I have faid fufficiently thews that Linvzvus’s ideas,
refpeing venomous ferpents, were fuch as did not permit
him to feparate them from the others; if the method I have
propofed fhall be found to render the diftinétion of them fuffi-
ciently clear and eafy, it naturally follows, that they thould be
made generically diftin&. Some other reforms might alfo be made
in LINn&Us’s clafs of Amphibia, the confideration of which
1 do not mean, at prefent, to enter further into. But, be-
fore I conclude, I think it neceflary to notice an inaccuracy
of Linnzus, of a different kind from thofe T have already
pointed out.

* Gronovivus, of whofe inaccuracy I have already given one inflance, in
defcribing the Crotalus Duriffus, in his Mufeum Ichthyologicum, fays it has ne
teeth, except the venomous fangs. KwzEIN, in his Tentamen Herpetologiz, has
gone ftill further, having aGually made a genus of Serpents without teeth, which
he calls Anodon. He appears not to have examined the mouth of a fingle
fpecies; but to have depended intirely upon the defcriptions of Seza. ‘
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36 Dr. GraY’s Obfervations, &c.

In the Preface to the Mufeum Regis, and in the Intro-
du&ion to the clafs Amphibia, in the Syftema Naturz, LINNZUS
fays, that the proportion of venomous Serpents to others, is
1in 10; yet in the Syftema Naturz, in which the fum total
of {pecies 1s one hundred and thirty-one, he has marked twenty-
three as venomous, which 1s fomewhat more than 1 in 6. How
he came to be fo much at variance with himfelf, I know not;
but the laft mentioned proportion feems to me to be not far
from the truth; as I find that I have examined one hundred
and fifty-four fpecies of Serpents, of which number twenty-fix
appear to be venemous.

I have already mentioned, that the Coluber ftolatus and the
my&erizans, though marked by Linnzus as venomous Ser-
pents, certainly are not {fo; and that I fufpeét the fame may
be faid of the Leberis, and Dipfas. I have alfo obferved, that
the Boa contortrix, Coluber Ceraftes, and laticaudatus, none of
which are marked in the Syftema Natura, are all of them
venomous ; to thefe laft may be added the Coluber fulvus.

If Linna&vs’s {pecies were all accurately examined, T have
no doubt but more errors, of both kinds, would be found; for
it muft be obferved, that though I have examined a greater
number of {pecies than LinNzUs, not above half that number
are of thole defcribed by him; confequently there remains more
than one-third of his fpecies which I have never feen. 'The
number I have examined, however, {eems to me fufficiently great
to warrant the inferences I have drawn from that examination.
That fome exceptions to them might be found, by the exami-
nation of a greater number, is very poflible ; but, if thefe ob-
fervations fhall tend to re&ify the falfe notions which have
been entertained refpetting venomous Serpents, and to render
the diftin¢tion between them and others more clear, I trufk
they will be thought not totally ufelefs,



