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PANAMANIAN SNAKES

Exmagrr Remo Doy

Flaverjord Collcge

This paper is primarily a consideratio

of the relative abundance and distributian
‘of the 68 snalke species known o tuhabit
the Panama Canal Zone and the adincent
Pacific side fowlands of the
provinces of Herrera, (Loch,, I unaing, a ml
Darien, It 1s the result of the exaunina-
tion and identification of 11,763 fndivid-
uals, and the basic facts cancerning these
spechinens are scr down in table VI In
this table the material from the region is
divided into four main groups: “Coclé-
Hervera” combines the waterial from
these two provinces; material jrom the
Province of Panama and the Pacific side
of the Canal Zene is called “Sabauas™ for
* brevity, and that fiwin the Atlantic side
of the Canal Zone aud part of the Prov-
mce of Colon is called “Chiagres” for the
same reason: e fourth group is the ma-

teva) fromy Darlen.

The buil of the materinl was seni to
e 10T l:"”t Heation and repors, du .".':g
IE‘,{‘ vears 1933 to 1945 inclusive, by Dz,

i CI““ Dicector of the Gorgas Me-
11::3'.'.:.'_ I‘..JDL’LLG voin Panama Gy T11t
i raim af this census was to asce
thf: relative abundance of f::-.'.'.ge:'-
ously venomous snake speeles, and
winde as much at T':",;‘JI'ICIT‘:‘I 63 ku-
maniy possible. The Clark callection ac-
counts for 10690 aof the specimens. Tt
ceutring 63 species;

Bowns

WIS

ning ot previousiy
kuown from the region, three of ihem
new o seieace. T am esrvently indebited o

Dr. Clark for the privilege of exam
s extraordinary  collectinn, which in-
cluded some 1,300 speciniens from ather
regions of the Republic.

The remainder of the materiz] consists
of museum collections of snakes from the
rezion. I have examined nearly all such
material in this country. and, as a holder
of a Tohn Simon FL.Q:CH..«: m Felloweship
in 1929, in E‘.g‘.a 1id and in Furope. I
have not seen the 28 spacznmns in the
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Tuarisn Musenm, bug the dist of these pub-
lished by Peracen in 1895 indicates noth-
g additional o the specimens I
makerizl mnount; o
1,073 specisiens and contains G0 b-.-'L.LL'L-.;.
81X of which are additional to ti:a 63 i
tie Clarle collection.

In faunistic and distributicnal disouse
sions I have utilized all the material: for
statistical comparisons of 1'ﬂ'|:':i~.' "l.|'-;_l."—
dasee T have usad only the Clark colloc-
tion, as the muosewn mateizl has Leen
subjected 1o an unknown amount of solece
tion, Prior to 1933 De Clavk sent in
between 1,100 and 1,200 sanlkes fram
1'|:§.;:m1 The i.‘.‘-n.:nri'*; of these wera dis-
cirded, but 133 of them were selected for
incorporation in mwmsewrn material

o

eet, The musewn

are a0 recorded in this paper,
thent are two species, Drvedophis

from the Chasres and Sofleahs sosnis
from the

apneared

Choores and Jotlire by
Sebanas, whicl have aot :5hice

in Clar

le waterial
EICAs.

Ir wiay be appropriaie to ment!
[ here include oaly
5 June

ST
1946, when T began the o
tions of perceniayes. A fow spec
seen siee that date have nat 'Utt"n
The apecimnens of the Clagk eoilecion
were collected by 2 ve‘r" consicdayrni
nomber of ‘“J-EUD"E L. ov everybody i
village. or in a working hmw
be indnced hy a small reward to bring
a killed snake or the bead of one.

specunens were delivered o some one
person in the vigindtr, who preserved
them in formol, kept a sort of score, ve-
ceived the money ‘from Dr. Clark and

nassed 1t out to the actual collectors.
When the container was full it was
shipped to the Lahoratary, Oceasionally
men cmme into the Dnrens Laboratory
with snakes from the Sabanas aren. and
Dr. Clark regulasly visited the Ch’lfm,s
villages and Agua Clara.
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The fee was 25 cents for vipers and
coral snakes, 10 cents for eothers. At
first Dr. Clark paid a flat rate of 10
cents 2 hiead, but sometime prior to 1933,
suspecting the sum was not sufficient ta
induce colicctors o tackle the larger
vipers, he estahlished the differential rate.
In neither case was any attention paid to
the size or condition of the specimen.
Thearetically this differential rate might
affect the value of the foures for relative
abundance, hut actually I do not think it
does. In the first place, the avernge cam-
pesing thinks a great many more species
poisonous than are @0 in aectual fact, and
s thus debarred from making too dis-
criminatory a catch. Seeond, hecanse of
the very larme nwmbor of larmloss snalkes
turned in.  Third., because the diserimi-
nation of the paving burean was not
always nfaliible when it eame to coral
snakes and their mimics. Fourth, be-
catze of a certain scepticism on my
as to the extent o which the diTerential
mie was passed on to the actunl ecol-
lectars by the middleman, and whether,
i1 somie eases at least, the flat rate of ten
cents a head for any and all snakes was
rot all that the collectors really gat.

A well known herpetalogist onee ex-
pressed considerable scorn for, and lack
of interest In. any collection of snakes
made by such unirained and ignorant
feliows.  The facts as lsted speale far
themselves. They zot as many secretive
and burrowine species as the herpetalo-
mists have collected [they zot Caccilinns
and Amphishaenids too, thinking in their
trnorance that thev were snakes, or -
g in their guile that they would pass as
such): they fad sucerss than her-
petologists with nocturnal, o-hareal snakos

W

parc

hiptior

Al

(Dipsas nicholsi, Rhinobothryum) : they
even got some of the nocturmal, thor-

oughly aguatic snakes of the renus Tre-
fanarfinns.  Alter repented attenpts, the
failure of the Iate Tr. Ditmars to get o
hushmaster in the Canal Zone rorion was
the subject of a joke in the “New
Yorker.” and may he contrasted with the
62 specimens talken for D,

Clark.
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It must not be forzotten that
the small secretive smales -in Muscum
collections were taken iy the fine toothed
comiy of the entomelozists, and that most
£ the specimens of Liofvpliiops, Trine-
fopon, Dmdins, and Tantillz, small and
secretive, and of Trefeneriiinug, in the
Museum columns for the Charres and
the Sabanas were taken hy ganes of work-
men engaged in ditching and drainine
and otherwise sanitating the cleared and
inhalited parts of the Canal Zone, An
account of 1,564 such specimens. 182 of
which were kept in a museun, is miven
by Bates ("28).

The Clark collection s manifestly res
perfect, but [ maintain that it gives »
better picture of the number of specivs

2

and relative number of individunls in o
repion than the only other source of in-
formation—the museum matprinl,

[ am responsible for the identifeation
of all the specimens, 1 hope that oo
crrors have boen made, but S TR LS
duty to point out the spots w

:".1-_r'|

[iore. thev
are mest Lkely to have oecurred, There
are ¢eriain pairs of species that con he
distinguished from each other without er-
rar or cifficulty if one has entire speci-
mens, hut in the Clark collection, excent
for small individuals, the specimens are
hezds with a varying amount of neclk
attached, and in cases where the head is
cut off at the nape proper identification
may be quite difficuic, H

[ sueir cases I
bave preferred to male the possible error
in the more plavsible divection. Thus
some of the Thaleroplis occidentalis in-
dividuals in the Clark fizures may
been the much rarer T rives, especially
in the Chagres arca where T. rivedi is
known to ocour, So also some Clireniug
carinaties may have been wrongly identt
fied C. fusens: some Dryadapliy Ded-
daertil may have been D. pleci; and some
Leptodeive rlvombifera may have been L.
aniinta, On the other hand, in the case
of the almost cqually abundant Ieirtodes
cenchon and [ genunistrafus T om just as
likely to have misidensified one as the

Tamne
kaib b
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other, and the possible errors may well

dancel aut,

Coidars
The lowlands of Patama, cut by th
pavallel of jautude nine nocth, are, of
oo, tropdval, and have alvest no

change of temperature from mouth to
mwnzhy throughour the year., The arcas
on the L;u,.i.-,, side with which we are
converted receive an aunual reinfall of
freur 63 w0 73 inches; highest i Coclé,
lowest m Davien. There is a “low sun”™

(winter) dry scason composed of two 1o
Tour uionths, with less two
The dry scason is Jongest
i Coclé (January to April inclusive),

shortast  in Darien  (February and

March), This climate does not support
forest excef T here the water table comes
near the : gnriiee, :L-m is “tropical savanna
with zaleria forest” (Awi of the l\_l:q;rl-.,u
classitication)

The Atlaniic b'f:llzl: of the Canal Zone
ad fremt 100 to0 129 Giclies of main a
bt has a c'.r}' season wery smlar
to thar of the Pacific side. This climate
general forest cover, and is

each thaa

gy 0L T,

VoL,
<4

SUpports o
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forest,”  “moas
Kipnen ¢hassii

Jeciduous

forest” (Anwwi of the
tion). There ave WIONS relerences
in literature to “tropical rain fores:” in
this area, hut souc exists.  Gatun, uow
detorested, has the least severe dry sea-
son in the : L, Lt h. 15 too severe for
the climate to Le called Af, “tropical
cvca‘gri:u'l forest,” The rainfall {or Feb-
veary s 2.02 inches, and that for Marzch
1L.71; bath well below the mininmen re-

“tropical

quireiient, which is 2,50 for the deyest
il
DigrainorioN
lu\L..L} species are known froun low-
land Coci¢; none are peculiar to it. O1
these twenty, 19 occur in the Sabanas,

18 in Herrera, 17 in the Chagres area,
and 13 in Darien (sce fg. 1).
Twenty-nine species are known from
lowland Herrera; one is peculiar to ic
Twenty-seven of them ocounr in the Sa-
banas, and the same 27 are in the Chh,,nr&a
avea, but anly 23 of them occur in Darier
hirty-oue species are knowu frow the
combined L:}u:]'._a:[ Terrera area, two ')ginn'
coafined to it. There are 29 in couuan
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Fig, 1. GCutling man of

the Republic of Panumd, showing the Canal Zorce, the Provinces of

Herrera, Coclé, Colon, Panamd, and Darion, and the localities Agua Clara and Yavisa,
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with the Sabanas, 27 with the Chagres,
and 23 with Darien,

Forty-four species are known from
Darien: none are peculiar to it. Forty-
two of them are found in the Sabanas
and 42 in the Chagres area, the fauna
being either an ipoverished Chagres
fauna with two Sabanas species or an
impoverished Sabanas fanza with two
C'*‘Lg'e: species.

The Sabanas faung of 58 species shares

51 of them with the Chagres fauna. The
seven others are: Sabanas onlv, thraa

i

abanas-Coclé, one; Schanzs-Coclé-
era. one; Sahanas-Darien,
The f‘hs' gres fauna of 60 species shares
31 of them with the Sabaras fauna. The
e athers are: (_-'.‘.?.gl"ﬁ':; 5CVEI S
Charres-Darien, twa,
‘aunistically, any two of the -:;-::nn;.szw
ous arcas deo not differ remarkably, in
spite of the fact that the «,.m:_.u aren 18
<l i1 -1at cal li ':ln'"lﬂ”{ T o the other .,.1['IF"_.¢.
G, G 51.1:11501‘: ("4 adwizes the use
of o fgure derived from the formulhl
100 C/N as the best simple measure oi

mablanes hao

—

.
twi,

18,
i

Yax
ol

the degres of faxonomic rese
tween two faumas, C being the number
of species in common, and X,
number of species in the smailer faung

being the

[ have expressed the numerical data
ahove, and the indices derived from
Simpson’s formula follow,
Coclé-Sabanas vveouicreoos S ST a5
PRI S ARERAS . o e e v e 05
BT Tl e T R T
Coclé-Tierrera-Sahamns .o .o oot 4
Heroera=Sabamis o G v liv i ko il g3
Herrora=CHamres o i inrnrciar i nian &3
Al TR o o o e oG St e R i &
Sahanas-Chaxres ... ... AR 1 i B A
CoolE-Flarrara-Charres oo iiviaierarnnias a7
e e o T o e e £3
Herrera-Drarmen oo ovve o i iieane e 7
L Eta Lo (0 D E Y i | e A e AL S ) i3
Coaclé-Herrera-Darien ... ... .. e TR
Dosmrxaxen axe RariTy
The opinion of most nateralists, in-

cluding mivsel before T studied the snakes
of the Clark collection, waz fairly well
stated by Hesse, Allee and Schmidt (131).

Speaking generally, they sav {p. 301,

LETT REID DUXNN

Ecology, Val, 30, No. 1

“In the tropies the favorable conditions
{combined with the intensity of the com-
petitive struggle) permit almost unlim-
ited Sl""tm.-.mn, but the individuals of each
species are for the most part not abun-
dant,”" and ﬁ[}cannw of snakes {p. 404
“the 5:1‘.&]1 number of individuals which
characterize nost of these V.[‘*I:I:IES is in
direct contrast to the great number of
species Dy which the tropical faura s
characterized, A collector of snalkes
in Cameroon took 30 species, and of only
two of these did he obtain as many o3
four individuals.”

The “colicetor of snalees in Cameroon”
was Sjdstedt. On reading his pay
find that far from taking 30 specizs h
took only 14, OF these, two were rom
sented by four speciimens apiece, one by
two specimens, and eleven by a single
specimen gach; a tofal of 21 specimens.
The eollection made by
less dominance and less rarity the
Panawanian one, but is fn:.!.'l}.' s
the Agua Clara cateh of 1043,
ure of 50 species” was token from oa
snake list compiled by Sjdstedt for the
whole of the Cameroon country.

The Clarlk material indicates that many
of the species are indeec’. Tare,
1m:nmﬂenmd by only a single specimen
apiece, and six species wonown from the
region do not appear at all in 2 coliec-
tion of 10690 specimens.  IHowewver, the
extreme refative rarity of many species
expraszes only hall the trisd the
same collection of 10,680, ane spacies was
represented by, 1440 specimens. =
ond by 1,019, and a thicd by 803,
is equally extreme relative abundance,

It would he awhkward and futle o
try to give ordinary graphic expression
to a curve of this hyvperbolic nature, in
which the erdinate (wmuber of species
represented by 2 given nmuber of indi-
viduals) weuld requive fve lines, and
the abseissa (number of individuals in a
species) 14400 Seeking for a faiely vivid
bt non-graphic mode of expression, T
deeided to cut both the ordinate and thee
abscizsa and contrast the two ends of the

_,Jﬂs et shows
any
to

"
-
.'I_.

W 1-_...

":i‘-.n area
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curve thus cut from the ceatral porsion, (Em &-Her rn"a} 1o seved \C.mfncsj Bo-
One end of the curve contains cles ave 50 abundant thar they rdnbe un
mdividuals in the coilection and 2 eertain over half of the collection frawm GTly Qi
relatively small pevcentage of the species.  area, but iz order to show he seven
The other end of the curve contains 1;., denunants of each area it is necessary to
the specias dn ihe coflection and a ce list 13 spacics.
relatively small percentaze of the indi- [u other words, the dowisance shif
viduals. These two percentages miay new  from ane set of species to ancther as one
be contrasied,  Tf both are "ﬂw tiere ’.s goos from ¢ area o another. T nariced
grent disere [ tiils phenamensn very early in the worl.
if both ave Ll “ot 1':*n:ived iy shipments belore

- 4 -

colleetian, 3,343 lﬂfjﬂ'l(]!.l:i-i:i, zecounts for I found that T could correctly pred
those of the six most abundant species  locality \';:'.._"Lc-t: they came by ey
plus 6% of those representing the sev- g:::].c my af the miass of soccimens junhied
t:ltil. iu., G606 specics. This number of  on the tuble. A lot lar wizly o Gl of
:~| coies 15 D.0% of the 63 in the collection. ~ Rathraps atrox nieait
Thus a little less than 1/10 of the species  Darien; a high number of Xenoden meant
make up half the carch, Tllu.' rare 31.3  Chagves; cte. This remarkable shift in

species  account dor 3983 individuals, relative abundance of dominaat species
which is 3.7% of the LC'1J.LLLJ'3“ Thus  frow one contizucus area to another is
1/2 the cf}]icc“{:.. makes up 9.6% of even more novel and neteworthy than the
the species, and 1/2 the species mak fact of deminance itselr.

3.7% of the colicetion. Figures for the . To show these shifts T hzve prepared
four areas and for the localities Agua  a wable ( abie [} giving the relative abus-
Ciara 1 the Chagres area and Yavisa in dance of 15 species En eachh are;, ex-

Darien ave given below. pressed in terins of percentage of the
1/2 the callpctina ] t' ] s:.w:'h.
Coclé-Herrera 0.5 u_ tie spocios
T2 of the species r
; lﬁ.ﬁ‘ﬁ n" e specios 3.8%, of the oo kctu:”
Apua Clara 12.465%; SQGTIeS 6.8% of the collection
Dasien &, G"F 3 spocies 3.4% of the colluction
Yavisa 9.35% cu[ the species T390 af the collection

ngures do not express specific  cateh for the arca. TFor each species ©
but the dominance and rarity of  have added the lu-;'-.:")‘-' i3 the towal coteh

species ina tauna. In these two respeets  and the 1_n.1-:_|._13:a’f{_ af tha total catch that
tropical snake populations will be found it makes. The list includes every species

to differ little fromr temperate, snake  that males up as much as 356 ofany 2
pommilations, as I have obtained quite  eatch, as well as the seven species w!
similar percentages Irowl a collection, make up as much as 19 of each areal
made in the United States, which con- cateh. The syiubol "+ indicates pres-
tained only 17 species. ence i the arvea, but less than 1% of
The daminance of the conmnonest spe-  the aren! catch. The syubol ¥ =" indi-
ciea 15 slichtly less marked in the Amw eates absence from the area.
decuduous forest climate of the Chagres I the eolunw giving the total casch
arga than it 15 in the Aw savanna C‘.'L- figures the fiest 14 species are also the
mate of the other taree. But it would first 14 in actuai abundance, and all those
not be too far wrong to say that 1/I0  which make up as mwch as 29 of the
of the species make up hall a collection, catch.  But the Olteenth species, Loy-
and that half the species make up less  gophis, would be twenty-second from the
than 1/10 of a mllccuﬂn. TFrom three top were this a complete list of species
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TapLe 1
I | Tetal catcls
‘Clelf_‘- Sabanas Chagres Darien
Elprrpon .
I Na. ! <
0. menews | 104 222 109 | 19 1220 1 123
L. rlambifera i 3 a.1 38 ¢ 142 1019 3
B. lanshersd i1 14.7 9 1.3 895 Aox
5. atrox I 31 560 | AR3 g1 | T
2. beddaertic | 2.5 4.9 89 1 63 Gl8 ]
C. carimetns | 4 2.4 Jo6 ) 111 2r 4.0
Nenadon H 1.1 4. 9.8 1 ke G475 | :
A, migrociecing 1.5 0.5 6.9 | - an0 Lz
T, ocerdentalis 30 4.2 4.4 ! Z1 432 30
Constricior 30 4.7 4,2 | 1.7 388 | in
fobicrales ¥l 3.8 E i X9 : A5E | R
Boa conkid i T + -+ {113 & 372 &3
Leimadesnis | — = 7.6 34 { 31+ | i)
£ margeritiferns T3 i + — | e g
Lvgophis | 0.2 = — | - | 113 | Lig
arranged in ordar of abundanee in the Tantilla albiceps
tatal catel, Micrwris denni
The great chanres {rom nren to ares
; P FITLE e iy e 2} Bix species scom e b
in the relative abundance of most of these {L } St [ REECES ARG B0 LRES oW
i : SR i oy . Southern limit o the region, none of
species are obvious. Attention is ealled ~ o L S A T s
- i e E ey enlerine South Aaerica, Eivelan
o the aimost constant relafive abundanes Siapint 1‘“‘ 5 :\ 4 2
% . : z i naral leris, tne nostherimg bl i o
of Epicrates and. to a lesser desree, of 5700 kil £ :

T. ocoidentalis, Cangtrictaor, and 0. bed-
elaoriii,

The generic mame alene is vsed unless
more than one species of the genus is
mentioned in the paper. For the full
name and systomatic position see table
VIT. '

ADUNDANCE axD Raxce

In order to see if any relationship ex-
ists  between relative abundance and
range, I have divided the species into
four proups. Lo

(1) Ning species secem to be endemis,
or practically so, in the region. None of
them form as much az 1% of any popu-
lation.

Anomalepis mericonns

Seaphiodontophis scteli

Tretanorkines nrognardi

Hadramarpling elorii

Bipsas vignieri {also known from up-
land Dazien)

Digsas wichols

Trimetepon barbouri

- the Coclé-Ferrers asud

inhabited.

Trefenorivivns wigroluteny: 2exivn
Ninfe macefate (also anlad Do

Wicaraoun,
Amastridiin veliferim: Nt
Rhadizace decorata [also

rien) : Mexico.
fmantedes gemmistrats: Mexico.
Micrurns clarki (also uplan
Costa Rica.

{
AT

and Darien) :

The Imemtodes makes up 2.5% of both
the Sabaras eol-
lactions, Noue of the rest mke up as
much as 1% of any population. The
Tretenerfiinns s unlnown between the
Coanal Zone and Nicaragun.

{3) Seven species seem to have their

northern lmit in the reglon. none of
thom  entering Novth Aanerica farvther
thatt Herrera Provinee, I sive the
southernmost country Inhabited.
Leptotyphiops gondetii: Colombia
Leplotypiilops macrolcfpis: Drazxdl
Lygopiis Ifneatus: Argentina,

Siphlophis cervinus: Brazil
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Phinnophis guiancusiz: Argentina,
Diryadophis pleci: Venezuela,
Thaleraplis ripedis Peru,

The Lygophiy makes un 9.2% of the
Coclé-Herrera collection.  The Diyada-
Mg wakes up 2.3% of the same colles-
tion. None of the rest make up as much
Adl these specics
show  miarked discontinuitics in  their
known ranges, and the Siphlopids 1a the
oniv one of knmown to occur o
Dazien.

'{-}; The
ranyes wi

(0 wesier

as 1% of any collection.

thwtll

remnining 47 specics have
et extend from South -"s.ﬂV‘ric:l,
i T‘;rn-"a at least, and in son

cases to (e Uniced States. In this b:'CILa.,_J
ave to be found the 13 species most abun-
dant in the total gatch, the six spocies

which attain to uioce tl*a" 10% i any of
areal catches, and 12 of the 13 specics
which reach over 3% in any of the areal
catches.  Twenty-eight species make up
wmere than 196 of the catch in at
e Eipht snecies of this groun
have ot vet heen taken in Darten, and
there are a numiber of striking discon-
tininies 1 the many
of them,
Anather

Las

lenst

oy
(SRRt

lonown ranges of

method of Jsvestigating the
relatinnship between range and abundance
is to divide the species into four groups
it the Lasis of disgribution within the
region.

{1} Twelve species ocour in only one
of the four areas, i these only one
amounts o more than 196 of the collec-
tion in which it is found. -

{23 Thirteen species hsve been talen
in two of the areas. Ouly one ampunis
to as miueh as 196, and that in one area
OTY.

(3} Twenty-one species have been
taken in three areas. Mine make up
from 1% to 7.69 of one or two of the
populaticns.

(47 Twenty-three apar: ies goewr inogll
four areas. Twenty of these form from
1% to 2225 oif one or more of the
poplitations.” Seven are wore than 1%
and two are more than 3% of all four

p 1
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'
e

conbaning the
t suakes of cach area, and

This group

all s1x species that make up more than
10% of any arca.
Both of these methods indicate some

degree of positive

wiile Fange and

ne, It

g that :'n{: endenncs should be
a0 Tare, aE tL.f_-" are in the center of their
known range, It 3 not surprisi
the {orns which reach their range ]
in the region should he 1'-::Iati"r_ FaTipie
and the abundance of Lagophis in Lu_.u -
Heveera is very extraordinary. Nor s
surprising that forms which range
vand the Humes of the region, and widely
within if, should, on the whole, be the
wiore abundant species.

oo @l

s ABUNDANCE
SYSTEMATIC GROUF

Tt kas frequently been su
the number of named
matic group has 2 positive correlation
with the nuimber of ndividua 1-\ ina s
of anture. To exmnine ihe
rial on this basis I hawve tabulaed the
five best represented proups. The thoee
famiiies Bc*-..ac: Eln 1:u:hr‘ and Viperida
are each T csented o the coilections ::l:_-u'-
-:.".'nl’D\ it .} the same nunber of STic-
cles. T]“ Lﬂ‘u';lnr. su }'.s“'.’.l» '\r.““ma“

grasted that

forms oo syste-

Taowe [T, Represendation by ipeciv:

| i | Nenn- | oA
| B an- | Winer- | 73 ]
I idae u'lu.& iclne | :_12:.- |k
[_'{',._,1 i "I..."'J'l'(:'-;l. Q.7 6.3 65 200 ! 2a0
Sabanas L 4.9 | 6.9 24 1343 Bz
nagres | 6.7 | 3.0 3. : 383 | 367
Draricn | 0.1 6.3 R
' |
Repretantotion by dndinidinls
! H
| o | e | vigere | 00
idae f dan | W g |
PSR T T e [ i
C&JL"I‘-EI‘E’G‘J 737 L6 109 | 156 | 83.3
Subanas g0 69 | 200 {123 | 518
Chaones i TR e . o i R I 48,3
Darien Il‘f.l 1.3 | 24 1 109 I 301
1
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same numober of specics as Iz the seb.
Ehu“l‘- Colubrinae,

The able makes it iai
equal l:'.‘i?‘:t::t..'ﬁ‘..l:’."[l by
far from equad "L[""{'Sﬁ-"-tﬂ.'
vals. The Vinerids pnd
more numerous as individeals,
Xenodontines less so, than their
niembers of species would suggest,

vy phvious that
is v“r}'

sw::::s

:mc‘ the

relative

In table IT the fgures {00 representa-
tiort by specics are percentages of th
total numbsr of species in each arca.

The P:;a. es for :cp:c&cnm'iﬂ:t by |
vidunis are percentages of the total =

catehes. ‘
CocLt-Herezza CoLLECTION
This collection consists of 1,232 speei-

1 a0 . T i
mens l'C‘}'L'ﬂSE.:".?-?I: s !'-".“C«..ES. The Cogld

ma i comies fromi:

mater |.:.!

RBia Grende epod Ko Cacld
(1933) i Do SPOCHTENS
‘?'-:. Greande (IO 0L Lol le"l spacimens
T a0 {‘ A e e e A e nelmens

Tho Herrera m:-.t-::ia? cotnes from:

Marta near Portuga
............ Ceiieaeaan s 42 spCcimens

o  Smntp Alar
e S e e 036 specimens

The collections from Herrera and Coclé
have 18 species in common, The follow-
1

".ng '"]El:]"% from Flerrern do not ocour
in the catch from Cocid

Boe hertulans coelid
..'"'"‘n'c',s‘ welminfug
:I r.‘crﬂfrt':
..;?:!..:-:, ring sulocularts

rfrgties
C."n‘r.::r.':i!r,; carenafng
Lmnpropeltis tricnmulnm
Tantilin yuficops
Steporiing d. degenhiordti
Bothropr atrox

With the exception of the C-:\n' e these
bave ail bees taken in the Province of
Parama and ave to be expected in inter-
vening Coclé

The [ollowing two specics do not occur
in the catch from Herrera and thers is

ticrololis

Ecolary, Val, 30, Na. 1

ng evidence as yet that they range
of Coclé:

Wt
Phimephis guionensis, “Coclé.”
Micrurny dunni, Rio Fato.

Rio Hato was a United States airfield.
The 1240 Rip Grande collection was
made by the personnel of the Universit
of Peansylvania archeolorical diz
probably -‘119 Lo Grande-Rio Coglé col-
lection was made by the Harvard dix ot
the :'a::*.oas Sitio C::-.nc, in the same
vicinity.

Die. Clark savs of the Rip Santn Masin

area, “dry tatle land area near the moth
of the river.” I have visited none of the
localities, but T have traveled

Cocld a'.u:? Herpara and on inta W

{from Antdn to Santiago and Octt)
without zeeing any physiorraphic or

floristic change. The rainfall
Penonomé in Coclé is 73 inches a vear:
four mwonths (January to April) each
with under two inches.

All of the localitizs are below 300 oot
elevation.

The Clark material adds 19 'Ci""“ff_'.-‘ Ly
the fauna of the aren. The Liusoy
terial of 93 specimens contains a s
af Plitophis auwiancasis from “Coc 2
species that does not occur in the Clavk
eollection,  Two zpecies {Lagophiis Nneg-
fas and Coluber snemtovaring) are known
IFO'I'I"I (1F',.E"l'|t':1' l o ".I{'l'l"'l%",'l"l"lﬂ L'j'Cr_ I'Ii a8 l'}'... '
by means of this collechion.

The fanulies and subfamilies ar
sented as foliows:

cato ior

AN AL P

s

¢ repre-

i [nilis
Mo.of | Goof widiials
apeeies | snceied | incollec.
| Lion
DBaidae 3 9.7 93 || =7:5
Henodontinae 9 29.0 W+ 1aan
Coluhrinae 13 434 782 | 633
Elapida 2 6.3 MW |16
iporidac 2 3 134 | 109
1

pecies are represented by from 232 n-
dividuais {Leptodeirg vhambifera, 20.3%
of the collection) to one individual (six
species).
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Sixteen species are each
1% oi the eclivction,
LIS ndividuals or 55535 of the
lection.

o . A
Fourteen 1‘:-:::‘-::-:» are eacu less than

1% of the cellection. Thess add up 1o

£

£

T P T P e
The coutrast between 1/2 4
tion. as wade up by the few domin:
species, and that navt of the c-::l‘.!ccr.m

niade up by the rarer 1/2 of the species 13

(29

SR WL T

1/2 the collection, Glo individurls
‘H.C]ua.:l 0.3% of the specic
1/2 the spoacies (13 slzccic:;},

vidunls, 4.0% of

37 indi-
the collection.
Triz Sasaxas CouLocrion

This collection consists of 3914 speci-

nens representing 32 species.  The speei-
METES ccune fronn the Pacifc side low-
Iands: from 'Lu., ra fo the west to Cania

it :‘-h:: mid of the DBayvane o the
; in the li"'mzl Zone fram Mirafioves
wenr the divide, to the Pacific ccean, T"
majority of the gf —ecu“ms come from
true "Fanmni sabanas™ which lie ‘;::M*
Panama City and Chepo. One ot of
spectiniens was  labeled “Alirpflores 1o
Cheno,” and many others lave s
less inclusive titles. Frequeat re-
marks such as “mosily Juan Disz to
Pacora” {ndicate the probalie proveannce
of most of these, but it is not pos:
to give any big lot separate yoear Gy ¥
analysis. :
From west of the Zone come 730
specimens : Capira, 1: Chorrera, 29;
Charrera to Arraijan, 700, The last col-
lection contains the only spm.‘.'cas oi
Rhadinaea decoreia and Tenille ruficeps
xnown Ll'l.'::l'l'.ll il'ul'_‘ Aad.
From Aliraflores to Chepo come 3,103

a
|l¢;b1~-

-

o
1=
L=
H

i

specimens. Some of the rarer forms in
tt'ic. lot can be localized r’x- s
weliferuin and Erythrelonprus i

rus were allocated o 1.-_1"" 1 -AeGT-
Carozal; Mieruras elosds to Panama City
and the Canal Zone). The following
fortis are not known (o acour T::".!'tl".l:_.
wesi on the Pacific side than this Canal

ADUNDANCE OF S0ME DPANAMANIAN
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Zone to Cheno area:
feal C'.?‘- I'-'I "'31 g

= . T
.‘.,-IS'(' QHN '-"r;."; e

ls rr_‘pre:}cnteci nrach fnrther wesg

Tar I ik A - (e p i PR .

by £ dipar, Mizaflores-Clieno Tommas

Mol ETowWT *'*om farther cast are: Trafos
;

'uL.Jp.r.

eritife,
?:'{.:l T tast of

from Caaita in -t”

nid-lmsin
Baysne. This coliection con-
s the ooly specimens of Lopls) /
wacrglems and Ninla atrate
the El 2.
I have

£ Tr:
the o

kown
traveled over this aven
Cid Panama in the east through fo e
Atlantie side of the Zone, west nast
Capira, and on over the woodad
which malke a2 sort of ba
tiiis area and that of Coclé
Clark’s description is: “a dry
very little above sca level, and without
trees except for narvow stretciwes noar
rivers and ereeks.” To this i would odd
that there are occasional is0laed
berge,” steepsided, and wi
top. O these, Aucen Hili {85+
the anly ane likely to have furn
snalkes to this coilection, or to
w omaterial Irom the sanie arcn.

has a yearly rainiall
Ju'\_uf_ﬁl {Eu1;i0:;}; Loras (15
to March) cach have less than wo ing

The Clark collection contains _,'_. s..pe—

cies additional to those in 2V Nuseuny,

The Muzeunt colicer 5

The Muscum coliections of +J:@ h_JEC.-

mens contain O species uet by
lark’s collectors in recent vears. They

are:

Leptotyplilops goudodii; La Jova T air-
cheld, between Pacora and Chapo,

Seapliodonloplis seteli; Ancon.

Trimelopon Imma-w Ancoan,
Wliguel,

P-'acz‘rc'w e. dinvidiglus; Pedra Jllouel

Chivoning  Jusens;  Pintupe
Bayano,

Bothrops nosubus; “Sabanas,” Cliepo.

Pedro
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The Sabanas arca has three specics
rot muon from glsewliere in Panama or
in North Anterica.

Leptotvpiilops maerelepis; Canita, oth-
erwize kmown from Colombin, Vene-

Erazi';,

hhhhh rrc.l":'r;-f""; La Jova 1,
nown mm the AMagdalena valloy
in Colombia,

Seapliiodaatophis
known §

.

Ancon, not

The fanubies and suhi
resented as follows:

H
o, ool cn ool
sneeied | apecied i
! i
— , it
2 | 34 P—
iR | —
2 | 6o Y
1 LT f—_
20 [ 345 | | 123
2L | 36.2 318
10 0.4 | R
5 1 846 20.0

Snecies are represented by from 258
incividuals (Queybelis aonews, 2
he collection) 11

' 4

u [V
5

=4

i

£

to one individs

Sistesp species are each more than
%o of the collection, These add up to

1
3604 individunls or 92.1% of the col-

iirty-six spogies are cach less than
= of the collection. These add up to
Ji0 individuals or 79% af the coflection,
T w contrast hetween 172 the coflec.
as made up Dy the few dom
and th at part of t'-m. eoll
arer 1/2 of r:;r:t'.Ls is:

e up m the
1/2 the collection. 1,937 individuals
3.8 species ), 7.8% of the SI'}::CiCﬁ.
‘2 the species {"ﬁ qram“ﬂ}, LI2 ndi-
viduals, 29% of o,

species,

the callact

Tra Cracnes

ALLECTION

3 .,{} speci-
‘L Comas

Canal

This collection consists of 2
mens representing 53 species,
from the Atlantic slope of the

“tion.

Eecolozy, Vol, 30, No. 1

Zone and the Chogres Valley, from
France Field on the coast to the head of
it . "
Madden Lake (where the Ric Pelucn

joins the Boquerin at an J:E:‘:a-"'m of
260 feet). The majority of the speci-
mens (2434: 33 species) were taken in
the Chazres wvalley between the n
Canal Zone boundary aned the he
Madden Lake. Dr. Clark savs: “this
eoliection 15 almost entirely from the
mid-hasin . . . in t"‘e rocky, forested por-
" and “practically all of the snmales
that we c'---trut in the dMadden

Fonlom i
bt BT

were collected from the 5-1/2 square
miles of the hottom that they clenrad A°
trees and bushes,™

The collection
foliows:

I c-C'L'if. ira

may be broken up as

The villages on the C“E""‘"‘a are
rather mew, were made by c] arine forest,
and are due fo the exodus [rth.‘i o
Canal Zone as 2 result of the cecision
not to renew leases.  Agua C
about two miles from the river, |
sice the Fone border, and aluest &5
north of Gaunbea, Tt is
As thiz village has the lorgest

NoE (i) any

numer

of species for any Tic manian
locality, and a colleetion rocosd ol nine

ears, [ give this material o
nalysis,

I '-r-wz been over most of the areq. bt
my visits were after the foodine of Gatun
Lake and of Madden Lake, My i
sion is that the entire ares was forest in
preauman days, but that there was prob-
ably zome forest clearing by Indians. nnd
certzinly a good deal of cleaving from
5.1,?1111!911 celonial times up to the present.
The rainfall data ave as follows:

separate

HERR L]

i)

Madden Dam, 100 inches, thres months-
each balow two inches,
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Barra Colorado Island (Gatua Lake),
110 inches, three wenths cach Lelow
W inchies,

Cristabal (Atlantic coast}, 129 inc
two monihs cach below tao ing

The Clack collection c:ou*nins. 8 specias
additional w L‘h.:m_ n any
sewn aaterinl of
7 speci

1 rege

Tuscunn Me-
310 spect s COonmging
cs not raken by Clark’s colicctors
nt yeurs.  They are:

wevicanus: Barro Colo-
h.-; o fw.u. td; Frijoles.
-|||'| ""IP.F
rirs river.
Trotaoriinws n. nigroiuten
One, Juan Al
chust 10 the Chagres villages;
others ave wostly coaszl
Tretenorhinns wwsquardi: For:
15T 3
Livedaplids pleei: “Chagres T
?“f.-::.-'c;-aﬂ;‘:-'s riveti: Botween the Chpe
a'j'L“tlu Chu._.
Ff...... o alldceps: Barro Colorado Is-

o
snouale pls

albirosiris: Sunmmit:

iy oes s
FLEE LN

T A

g"':b |.'\.J|.

s nrea has seven species not present
in the other three, Four are nat kunown
from elsewhere

:‘i'r'!o.'-'.';:n"cr..ﬁr'.:: wewicames! Barro Colo-
rada Taland; Ti‘iiOlC5.
J i aﬂm\?r M clavdi: Area Clara.
Dirsas wicholsl: Madden Lake arags;
Ch:‘-.grcﬁ villages: Ague Clara.
Taatille albiceps: Barro Colorads Ts-
tand.

Lnawn :'.-om Panama,

& Niciragua

e 1s not otherwise
.l-l_..r 1*- 1’)"'{_'-1;'[1" 5-"'|, ‘1'“.1-; I.L-..J\.. b-.

snd ceents noecth into Mexico

Tretanorlfnus s, uigrofutens.
Two zre known from other Panmuaniz
localizies:

Secapliodentophis venusiissinns: Puerto
Armuelies in C]'::t’il'[::'.. Also: At-
lantic side Costz Rica and Niga-
ragua; Muzo, central Colombia.

Thalerophiz rivetic Cerro Campana,
3,000 ieet. Also: west coast of
Colombia, Feuador, Peru, Trinidad.

ABUNDANCE OF SOMT PANAMANIAN SWATES A%

The fcllowing table shows the renre-
wation af families and qu";"e"r' les
e whele Chagres area, incivding
Liara.

for

Agua

g of _— i H
boapecies
|

SOCcies !

L% ]

=]

1.0
:‘-‘}i:l 238
1208 | b3
1er i 7.9
3071 123

el ek

0L O e

[ B3 .
EAL Drd [ Led mea e o

[ TR

Species are represenied by from 274
mdividuels (Quvdelis genens, 109% of
the .;.;,] |.,-....1:-1:I o one individual (three

weteen species are cach miore than

¢ the coliection.  These add wp to

individuals or 88.9% of the col-
Thirty-four species are each less than

190 of the collection. These add up to
277 individuals or 11165 of the collection.
‘The contrast between 1.-""-' O T ‘{?. col-
lection, as made up by the few domin
species, and that part of th 4
miade up by the rarer 1/2 of th
1/2 the collection, 1,230
(6.5 bl.-{'.‘E‘C:r} 12.8% oi
1/2 the snecies |k..U_f anoc
l\_nl.'n.-.dlmu.::-J 3.8 “e of the collectic

COMMENTS 0¥ TiE AcUa CLama
CoLteEcTIoN

[ 193?---‘ L :3‘

Nine 3‘EE:':}' collections
have produced a total of
representing '}' seCles,
tains a s '.u.,-c men  of  Aydromarshe
clarki, a species otherwise unkuown: 2
specnnen of Seaphiodantopiis venustissi-
aeg, otherwise uznknown fromy bLeoween
Chiriqui and central Colombia; speci-
mens of Bog ananlatz and of Rhinobo-
Hryum bovallti, otherwise unknown from
tie lowlands of the Chagres Lasin.

It lacks, of course, th:, seven Musewn
species which are not in Clarlds Chagres




£ry

It also kacks six species that
has sent in from other lecali-
D oarex: HBoa
Foaelineg 1'“.-'”‘
Da-

co"cctions.
Dr. Clar
ties in tf‘.-:: Madeen
eoedili, Dipsas nebnlafus,
fé‘?’-.‘:‘.‘f{'j‘, ij.?”l.""l‘}"};:"s AL .'J'l.”}"E‘
throps fansies i, and Botlro RERH I

The make-up or structure of the -::o!-
feciion iz similar to that of the Chagres
as 2 whole. Families and sublamilias are
represented as follows:

]

X, of Twaof |,
|oEmiciey shECLg | T
! |

3 6.3

L 2.4
i 404
i3 G332

3 .3
3 .3 i

t.-:e cﬂ..cch.ﬂn} tD Brie
species),

Tighteen species are cach than

mare
1% of the collection.” These add vp to

QI gndividials or SS_S;.G of the coliee-
tion.
J.‘n-‘.':-_'[ll_}' —fiine S":l-l"'{_" ina ase paph loga ¢

160 m ‘11-= co“ec“mn Th*"‘;n 'wtf up to

<1

ERE]
milusat

T]m con “‘ﬂst Detw \,m 1 ;2 of the cn‘.lc-:-
tion, as made up by the few dominznt
species, and that part of
made up by the rarer I

1/2 the -:u:rm,c"or, R
(5.9 5pccir_‘% 1256%
1/2 the species {233 s
individusls, 6.8% of

0 EMMETT REID DUNK

o | T
Vear | Specimens : Spocics | I“r;"l_‘};"-"::"
937 | sa T !
1258 170 a3 | i
39 270 35 3
1240 239 ) 2
YT a5 3
1%:2 | = i 1
1945 23 id —
sl 50 18 —
1543 Qi 20 [
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The r:rm:e-cdi::g table lists the mumber
of specimens and spegies in the veariy
“‘:".rc':'l, 'H“|r.'l gives the number of species
ared fot the first time in any

=
i
|!'.1

A ser 1t'm' af the coliection for yearly
trends or fuctuations brings out some
Iew matters of interest

Batlropr etrox is the m‘-v shake that
malces up 47 or more of each year's
catch. It i3 fiith in totzl count

Micrurus nigrocinctus makes up 3
or more of ¢ach vear's catch, bt
seventh in fotal count,

Dryadoplis beddaertii makss un 2%
or more of each vear’s catch, but i
fourth in tofal count.

Caybelis eencus 15 below 2% in 1937,
f} it 15 first in total count

Letinadaplis :_.t':;rs.'}".':
1942

E

£ iR

but 15 second
Xenodeo ?’G{T-‘d-:h:e?..ﬁf:r.r.:r.s Es belonr 2?5:
in 1937, but iz third in total coun
fenoriving degenliardtil is helow El.rif-
i 1944 and in 1943, but is sixth in
total cound

specics appear in each

: s 3
nine years. They are nev v below

Seven af

of any vear, and each males up ai least
12% of some one year. They make up
z-.‘-.‘: but one of the ecight total ceunts
ove B0,
-_’..':{1.1‘ specios appear in a single vear
onlv., They are rc esented by one spegt-

men in ezch case,

In the vears 1938 to 1941 there scems
to have Deen 2 steady increase in the
incidence of Oxybefis arnens (02 1o
201%%), and of Dryadeplis beddeeriis
{37 to 10.1%); a decrease in that of
Stenorluna degenhardtil (115 to 34520,
There can be little connection Detween
these phenomenn, as Orybells 13 scans
sorial; Drvedeplins terrestrial. Both are
active and diurnal. whereas Steroriting is
secretive and probably burrowing aod
nocturnal,

The first of tie following tables lists
the Agua Clars snakes 1n order of obun-
ance. The second lists the eleve

e "
st
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Taoie I Apue Clore, (937-1045

Poear §oiwas ! 1939 | 1940 | e | owa2 | 1a3 | 104d | 1948 | Toml

O. aeneas | 1] 12| 22 | 401 3 7 1 4 ol
Letfmadophis 4 78 33 i) 3 — 3 12 14 i 104
Neaadon 1 10 24 10 a i 3 o 13 84

D baiddueriii < 10 17 22 L3 1 Z 7 2 ad

B, afrox 3 12 16 IS S S Z 3 4 &0
Slenorliine |2 0 23 22 A I | 4 1 1 73

M. niprocinetius 6 o G H 31 3 ) 8 i) 73
Peustes I {1 17 L 7 3 Z 1 z &0

TF. oecidentaliz | 1 3 T 19 3 3 = Z i 3 46
Lachesis — 9 3 13 5 + - 1 1 4]
Epicraics 1 o1 3 a 0 2 — 2 1 ]

C. cordmetus 1 3 12 9 7 — el B 1 335
Caistricior 2 [ 5 31 & 1 - - 2 32

L. rhaesbifera — | 3 4 31 6 1 1 31 2 23

S adloles 2 & 3 4 1 2 1 s it 1 22
eneiraphidion 2 F 2 B 41 1 2 . 17 & 21

L. anunlata EIEE R ey R RS

I cerchoa 1 | "= “ 1 1 | — | = 2] & 13
f'*-ﬂ':-'_r..ps s RS 4 1 Lt} - == — - E

— | = t | — | tj~| =] 1! a2t 1o

| 1| 2 Fop = 2t = —=| = 1y 9

. — 3 2 2] =1 1 = | = | =1 3
Dryuarehon 13 3 — & S fRetol - — — 4
T.orificeps =i} 3 2 — — - — 1 1 ! 7

Sf miparsiiug — b z — — - —— — 7

AL etarks 2 2, 3 — o = e = | )

N, r.'-'..a.:r.u.c — 21 1 1 —— 1| — 1 — 1| &

C.' — 14 3 | % 1 s — | — 11 &
 Eeriraii 1 14 1t 1 — | =] =1 =7 11 3

. f:eff.aps 1 S O T T 2 - —_— = =] 3
Sipiloplas 1 - | 21 —_ — = Lu—=e} o= i

0. fuly m'n.,-. - — 1| 1 — — — = § 2 L
Kidnobollesum — - — 1 1 1 = — | = 2| &

.-:,? S e 1 — 1] = — —_ - — F 3
"ssr J..:rr.l 1 1 R e P L e — | 3

i — | = 2:9 i o e s e 3

— 1| — 1| = | = — ] =1 = 2

E._ sialers — 1 — — | — — — 1 - 2

¢ faescns — 1 - — ] = = - — 1 3 g2
Seapliodonladhis — - — — | — — | — — ;
Hydramardiiog _— — — = ! —t = = | i

L. vigndery [ — 1 — ! | — =l 1

D. nucholss — | 1 —_ — — — = = | 1
Frimetopon — b — 1 — — o] = —d] e | 1
FPreudabon _— = = — - 1 — e i 1

I. gemimlatratus | — 4 11 — — = |5 — m— [ ey 1
Lanspropeltis [r—l] == b — 1 — — —-— e | 1
Total i 53| 176 |20 |23 |13 i £1 ! 25 | 39 | o1 1103
abundant sn Jces; all that amounted to as  ing to Dr. Clark, it comes “entirely from
much as 3.2% of the catch of any one the lowland barana and planmin farm
year. PEE"CCILHQ{‘S are given for each which are in contact with . . . tidewate
Aar and for the total catch. In Loth  service” All but one of the localities
tables the generic name alone is used  are in the lowlands of the Rio Tuira

unless more than one species of the genus
iz mentioned in the paper,

THE Daniexw CoLiecTion

This collection consists of 3,043 speci-
mens representing 44 species.  Accord-

basin,  Material was sent in fro

it the
following localities:
Yavisa, on the Rio Chucunzque 2 few

miles above its junction with the
Tuirz; tidewater; 2,321 snecimens.
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{ 1937 | [%3% ! | [o42 i [RE% ! 154 : 1558 | Total

). menens 19 48| 81 |7 200 ] 170 | 40 | 681 77| 113
Leimeduplis DTS 39 134002 34| — |20 | M3 | 5o oF
Menodor | 1.9 3T 96l 42 {6 I 122 j 1201153 | 14.5 7.9
D boddeerti I T3] 371 631 92100 | 20) BOii19 | 221 72
B, airar | 37! 681 59| 89181 1171 80| 51 44l 72
Stenorhing | 38|13 &e| o2 340 20 160 | TR TR T
M. wigrocincting lid | 30 340 [ef i BT r3 200|137 | a6l &3
.Fscru:f.:'s PAES ! 2 63 P3| AP asTawalay paaEg a5
: [Ty 39 10 33| 34 = | 20 | k7 P52 s

{lie— 50| 34 i i) (s e S - ) I | i i e e

Epricrales WS | &L| 341 231 40 49| — | 36| L1} 356

i 1 i 1 i

El Real de Santa Maria, an the T
2 few miles above its junction wi el
iy I::-rni LI n.. ] s e i R
e WLt ' i L WL k"‘.," J& 8T 3' C !

[IeIls.
Pinogana, on the Tuira a {ittle above
Santa Marin; some eight meters
above sea level: 1 specimen.
Beca de Cupe, on the Tuire above

Pinogana; perhaps 60 meters above
sea level; 180 specimens.

Fork of the Rio Thuila and Rig
Tucuti branch of the Tuira (the
Tucutl enters the Tiira from the
south below the mouth of the Chyu-
cunaque} ; probably below 100 mie-

ters; 339 spechinens.

Rie Tucuti branch of the Tuira; 3
-S]?](.'C]"“""‘ﬂq )
Rio Sabale headwaters and Rio Sambey

(the Sabale is a southern tributary
of tive Tucuti, The Sambu enters
the Guli of San Mizuel bt rons
ronghly paralie! o the Teeot,
Sabalo-Sambay divide Iz about
meters) ; 19 specimens of Bon coolil,
Punta Jague, on the Pacie coast
about halfway between Punty Fs-
carpado {near Garachind) and the
Colombian berder; 24 specimens.

“¥avisa, Doca de Cupe, and Punta
Jaque”; 97 specimens.

I have not seen any of these loenlisies,
The oalv elimatic data is for Garaching:
63 inches of rain a vear; February and
March each with less than two inches.

Thrf: Clark Darien material adds 20
species to the previously known fanna of
the area. No known Musenm material

Epecim

contains any species additionz] to the 42
in the Clark collection. Only 6£ Musesm
have hccn m:"-.r."}lc. The
Yavisa collection is
one Panamaenian 1-::-1;_,3.._,_1r and
given-separate treatment.

The Darien collection

1gNS

COTiinins g fa-

demics, nor any species which does nos
oecur in the Chagres or the Sahanas or
both.  The race Pliocerens CHINERN S
errpgones, known from D

lomibdia, is representad in the .
i the Sabanas by the race P. o dhnidls
fres.

The following tahle shows
sentation of families and =
the whele Darten ares. in

thin

Boidae | TR0 I

Kenodontinge | 331 0.9

l..,-fJ'I. l:r'n'vrv | 1522 3

i +3 1.3

1 |;:u-:-m.<1e 632 e
Species are represenied Dy from 336
individuals (Bethrops atror, 1835 af
the coilection} to one individua! {fAve spe-

cies),

Twenty species are each more than
1% of the collection. These add up to
2,823 individuals or 92.7%% of the collec-
wan,

Twenty-four qpecics are each less than
1% of the collection. These add up to
221 individuals or 7,35 of the collection.
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The contrast between 1/2 of
lection, @s ande up by the few doml
species, and that part of the collecti
made up by the rarer 1/2 of the species is:

1/2 the collection, 1,322 ‘individusls
(3.5 species), 20% of the species.

SpeesE g,
1/2 the species (22 soccies), 163 udi-

viduals, 5.4% of the eollection.

CoMMENTS 0N vTLiE Yavisa CoLLacriox
Five vearly collections produced a total
of 2,321 individuals representing $0 snes

cigd. The cateh eontaing the only low-
iand Darien spechmens of six spocies:
Goa avanlata, Ninie nacilals, Erj,;‘.";m-

fanzpros mrigenins, Enulivs siatert, Tai-
#Hile ruficeps, Micrirns snfpartifus,

It laciks four lowland species sent iy
from other localities in the Darien area:
Epuling flavitorques from Punta Jaque
{L'q}l_‘u'ici' a3 Loplocalannis !mq g
from Cuata Sahana by Peracea in 1896) ;

Clerouing juséns,
fodas
iirphe

i

L Ly

Pilhwila=Twentiz Tigi-
griiinisirains, TPuanta Jaque; Ho-
Pihuiia-Tucuri.

scfideielil, T
striciure i e coi-
lection iz ¢ to that of Daries as a
whole, Families and subfami! n_l‘ BUE Te[-
vesented oy fallows

.'-.|CL4¥1..'"|;"5 ur

B .
No.of | Sef % o
speries ! TPECICS: o I '\-;-:l..us
e e ] !
T T =
| 104 | 133
15 | 31.5 12
1 | 315 I 53
7.3 1
7.3 o

H
b B e

Species are represenied by from 407
mdividuals (Bothrops airos, 17.5% of
tiie collection) to one Enc.,mmm] (tnu.
snocies),

Nineteen species are each mwore that
1% of the collection. Tlese add up o
2120 individoals or 91.3% of the col-
lectios.

Tweaty-one species are each less than
1% of the collection. These add up to
201 individuals or 8.7% of the collection.

PANAMANIAN SNAXES

The contrast I.m:tx-'“-:n 14%0f
feetion, as made ap by the 1
specics, and that past of

nade 152 !.J} the rarer J.I,IIII7 ol 1he a7 oS0 ass

1/2 the wvollection, 1160.5 indivicuzls
3.7 specics, 9.3% of the specics.
1/2 the species (20 5 :Lctmjj 169 &
viduals, 7.3% of the coliceton.

The following table lists the number af
s:mc;:mnﬁ r:nzl s;uccxcs in the vearly catch,
and gives the number of species that an-

1 "i“’t"il for the first time in any gluu
_,-.f:ar. :
Yo | Specimans Spocica Spd
|
1 I—“'
1933 | 366 33 | 33
RS el 13 | -
1033 357 31 | L
106 310 32 | 0
1937 | 248 51| 1
A oseruniny of the collection for yeasly
trends or ifuctuarions brings out a {ow

nratters of infarest,

EBotlirops wtvox wnkes up
i0% of each yearly catcl.
first in count

Leptodaie forg, withax
veariy casch of 3.2, i3 second in vorz!

PRE TR,
LRl

La

COUNL.

Chironizs coringtus makes up 8% or
more ol each year's catch avnd {3
third in total count,

Boa cool:i, Tourth in towzl count, has &

mininum yearly catch of 4.4%.
Twenty-iour species appear in each of
the five years. They malke up all ba
one of those whase total percentage is
over 196, and their totals run irom 407
to 26, Thirteen make up at least 1556 of
every vear. Onlv four Ixil to wmake up

a3 much as 2% of some one year,
FOH[’ SF:'-\..-"CI.'L‘J QLT :i".l ane yearr CIL'[‘::J.

They are represented by &
men In cach ease.

During the [.\-:2 -year period there seems
to have been a steady increase in the
deee of Ec}:.":mp.-: afrox {147 10 25750,

single speci-

L=
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L species make up less than 1/10 of the

mdividuals in the snake papulations.

These velations of deminance and of
rarity arce quite independent of he num-

Der of species involved.

There may be a very marked shift from
Place to place in the status of a spacies.
Few maintain the same relative abun-
cance from area to area.

There are a few fairly clear indica-
tons of steady shilt of relative ahundance,
upwards or downwards, during the pe-
riod of study (1933-1%46).

A study of the material for possible
relationships between relative abundance

bt

S T

demics zre race, and 30 are mast of the
iorms at the periphery of their raioe.
The species which range widely through
and within the region are, on the whole,
the most abundane,

A study of the materiat for gossilie
relationsihip between reind ;
and number of specias in = systeratic
group shows that in this region the vela-
tive abundance of individuais of Viperids
would imply; that of Nenodontines much
and Colubrines is much greater than their
relative number of species in the fauna
less,

and distribution shows that zll the en-
"
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