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TWO TEXT FIGTJRES 

The venomous pit vipers of the genus Prime)eswrus are  
treated in this report. In 1922, Taylor recognized seven species, 
of which one, T. ?mgler-k,  he believed to be poiytypic with three 
discernibie s~ibspecific populations. In the present work three 
species s r e  reeegdzed, and onIy T.~.inzeresu~:~s Jlnvo?naculatus is 
treated as polytypie, with three easily distinguishable subspecies. 

The snakes of this genus are found on all the major islands 
of the Philippine Archipelago where they constitute one of the 
ever present health hazards. All members of the genus are  
easily recognized, however, by their chunky, broad triangular 
heads, deep pit between the nostril and the eye, and the 
vertically elliptic pupil. 

TERMINOLOGY 

Standard lengdb.: distance from tip of snout to anal opening. 
Data given under "Dia nosis" for largest male and largest 
female examined. 

: following Iocality listed under "'Range'yndicates specimens 
T;,-we examined from that  site 
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Genus TRPMERESURU 

T ~ h e r e s z i ? * u s  L A C ~ ~ P ~ ~ D E  (1804) 209 [type species T ~ i m e ~ s s z s m s  
v ir id is  LacBpbde, by subsequent selection by Stejneger (1907) 1. 

Megneru WAGLER (1830) 194 (type species V i p e r u  t~ igonocepha la  
Daudin, by  monotypy) . 

A t ~ o p o s  [not Oken (1815) Lepidoptera; LEACH (1815) Psccoptera; 
Rsfinisque (1815) Reptilia] WAGLER (1930) 175 [type species 
T ~ i g o n o c e p h u l u s  pzmiceus Reinwardt in F .  Bcie (1827)6 

Tropiclolaemus WAGLER (1830) 175 [type species Cophins zcaglei'i 
H. Boie in  SCHLEGEL (1837) by monotypy]. 

Trinzesurus GRAY (1842) 48 (erroneous subsequent spelling). 
B o t l ~ r o p h i s  FITZIXGER (1843) 28 (type species Trigorzocephnlus v ir i -  

dis Cuvier, by original designation). 
Purias  GRAY (1849) 11 [type species &Iegncrci flnvomaczdcilz~s Gray, 

by subsequent selection by Smith (1943). 
Crypte ly trops  COPE (1839) 340 (type species T v i r n e s u ~ u s  c a ~ i n u 2 u s  

Gray, by monotypy). 
Alropophus  PETERS (1871) 41 (substitute named f o r  Atropos  

Wagler) . 
DeJiizition.-Ma3:illary bone shortened, movable, with en- 

larged fang; palatine bone expanded, without a distinct dorsal 
apophysis; border of cavity of maxillary bone with a slight 
re-entering curve, forming two distinct curves; head distinct 
from neck, usually covered with small scales; deep loreal pit 
present between nostril and eye; pupil of eye vertical; scales 
smooth or keeled, in 17 to 31 longitudinal rows a t  midbody; 
bcdy stout; tail short; ventrals rounded; subcaudals paired, 
rarely single; hypapophyses present throughout vertebral CQ- 

lumn; hemipenes forked, ornamentation variable. 
IZenliar1cs.-Boulenger [ (1896) 529-5691 assigned a large 

number of South American and Asian pit vipers to the nominal 
genus Lachesis. Stejneger [ (1907) 4661 questioned this asso- 
ciation stating, "It has not been demonstrated conclusively that 
they (snakes of the genus Trinzereszlrzcs of Asia) are generically 
identical with the numerous American pit-vipers of a similar 
head scutellation, and which are usually known as Trigonoce- 
phalus or Eothrops. The South American genus Lachesis ia 
sufficiently characterized by the peculiar scutellatiori of the tail.'" 

Mocquard (1915) clearly justified removing the South Amer- 
ican snake, now linown as Lachesis rnutcc, from the association 
proposed by Boulenger. A large number of South American 
and Asian snakes were, however, retained in one genus, then 
known as Trimeresurus. Amaral [ (1926) 351 and others ques- 



tioned the association on z ogeographic grounds, and Maslin 
(1942) suggested that several msrpholegical characters, espe- 
cially the presence or absence of n minute nasal pore, would 
distinguish the h'ew and Old World species. Smith (1942) 
point out that the nzorphological basis for distinguishing the 
Kew and Old \T-orld specie3 proposed by AIasIin was variable and 
could not be associated with the distribution of these snakes. 
hl 1943, Sn~l th  stated "KO morphological characters have yet 
been fouccl to show that the South American species, called 
by some writers Both~ops, are generically distinct from the 
Asiatic ones." In commenting on his brief generic synonymy, 
Smith C(1943) 5021 states, "The synonymies given above refer 
to the Asiatic members of the genus o n l y . ' V h i s  clearly 
implies that the a~ztlnor believed that Asian and South American 
groups were congeneric. This view has not met with popular 
support in the United States where for many years the South 
Anze~ican species have been placed in a distinct genus, E o t h ~ o p ~ .  

After a careful examination of the bones making up the 
palato-niasillary arch, Ruiz [ (1952) 109-1101 concluded that 
the genera of crotaline snakes could be distinguished as follows: 
1. Osso transverso nmis curto que a porePo basal do pterig6ide. 

Agkistrodon. 
.... 6sso tTcnsvers;t m , h  longo qne a porBa basal do pterog6ide 2 

2. Osso paistino em ?orma de forcjuilfia, apre~entando uma ap6fise dor- 
. sal . . .  Borda da cavidade n a x i i m  (vista antwo-lateral-externa) 

regala., formando uma curva simplesem sernieirculo aberto .... Bothrops 
Osso palztino nZn bifurcado ecmo anteriormente, a .  porcIo dorsal 

formando uma dils ta~Ho ampla, convexa ........ Borda dz cavidade 
maxi i in~  zipresentiindo uma I h e  reentrarrcia ou uma ap6fise pequena, 

.................. ........... .................... formando d u i s  curvaturas distintas : 3 
3. Dentes pterighides ultrapassando o nivel da articulagIo transverso- 

pterig6ide. Osso transverso muito forte corn a parte  distal au 
anterior dilatada e de forma urn tanto q ~ a d r a n d u l a r  .... Trheresullcs 

Bentes pterig6ides m~lo ultrapassando o nivel cla articula@o transverso- 
pterig6ide. Osso transverso mais delicado, nHa formando uma dila- 

............................................................ t a ~ 5 o  distal .. 4 
Apdfise da borda de cavidade npxilar  lisa ........ C~ctalzes e Sistmw 
ApSfise da borda da cavidade maxiia apresenando uma cavidade bem 

diferencisda na parte  externa .................................. . ~ r . . . . . . .  Lccchssb. 
Recognition of many species of Trimeresurz~s (senszt stricto) 

is made difficult eeause of the absence o 
in the scutellatio 2nd color pattern, because 
in scale characters in unrelated species and 
lisnl in adaptive characters among relate 



patic species. Pope an 3) demonstrated that  
differences in the struceu ipenes frequently serve 
to disting~xish species re, on the basis of external 
characters, otherwise inseparable. 

Taylor [ (1922a) 283-2284] listed seven nominal species in 
the Philippines, Of these, T. yrarm.lnezis was regarded of 
doubtful occurrence and Trimeresurzls wngleri was thought to 
be polytypic (Taylor recognized threc subspecies). I have 
found it  necessary to reduce the number of recognized species 
to three, of which one, Trimeres2trzrs fiavonzaczrlatus, is poly- 
typic, 

Trimereszmls halievs Griffin and T.  nzcgregori Taylor are 
indistinguishable from 7'. flavonz~rzllatzis except for slight differ- 
ences in color pattern and distribution, In? scutellation and 
in the morphology of their copulatory organs they are identical. 
I t  is assumed "chat color pattern differences in the geopra- 
phically distinct populations reflect differences in the genetic 
makeup of the respective populations; the populations are  
treated as subspecies. 

The subspecies of T. wagleri recognized b y  Taylor could not 
be distinguished in the rial a t  hand. Further, the cha- 
racters used by Taylor to rate the subspecies were found to 
be more rariable within n population that he suspected. 

Trimeresurus philippeasis is tentatiirely regarded as a syno- 
nym of T. wagleri. There are no morphological characters by 
which to separate the two nominal species; and the differences 
in color pattern between the two a t w e r e  cited by Taylor 
represent extremes of variation in 

Trimeresurzm schultxei from the Palawan Archipelago ap- 
pears to be a distinctive species. I have not been able to  
establish its probable affinities because of the lack of represen- 
tatives of the western Indonesian species of Trinzeresurus to 
which it should be compared. 

Keg  t o  the  PhiFppine species and srtbspecim of T~.i?wresums 

In. Scales on head and chin smooth; second upper labial fused to shield 
forming anterior border of facial pit. 

2a. No ventrolateral light stripe along outer scale row; dorsal color 
usually brown to purplish brown (Polilio Island) .... T. f .  haliezcs 

2b. A distinct light stripe, o r  a t  least a series of light spots, present 
along outer scale row; dorsal color variable, usually green, blue- 

reen, dark blue gray, or  light yellow (without any darker p i p  
ments present). 
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3a. Tail not distinctly differentiated from body by coior; hemipenes 
without spines. 
4a. Dorsal coior lacks all  dark pigments; yellow in life, 

white in  alcohol (Batan Island) ........ 2'. f. mcgregori 
4b. Dorsal color with dark pigments present usual!y blue 

green, green, or dark  blue gray .... T. f. flc~vomacz~latus 
3b. Tail distinctly cliRerentiated from body by color; hemipenes 

spinose ........ ...................... ~-~~.~~-~-.-~~~............. . . . . . . . . . . . . .  T. schz~ltxei 
18, Scales on head and chin strongly keeled; second upper labial sepa- 

rated from shield forming anterior border of facial pit ".'. T. wuglesa' 

TRIAlERESURUS FLAVOMACULATUS (Gray). 

Megaera fiavomnculatn GRAY (1842)  49. 

Taxo~zomic notes.-In 1842, Gray described three species, 
Megaera fiavomaculata, M ,  ormtn and M. variegccta from the 
Philippines. The type specimens of these nominal species a m  
in the British Museum. Giinther C(1879; 731 and Boulenger 
believed them to be conspecific. 

Fischer, in 1885, described rime~esurus schadenbergi from 
southern Mindanao, based upon three specimens collectxd by 
Dr. Schadenberg. The measurements, counts and color pattern 
of Fischer's specimens clearly indicate that T. schadenbergz 
and T.  fiavomaculatus are conspecific. 

In 1910, Griffin described a new species of Trimeresurus 
from Polillo Island, based on ten specimens. The new species, 
T. halieus, was distinguished from T .  fiavo.i?zaculatus in lacking 
a ventrolateral ye!iowish-green s t ~ i p e  on the outer scalle row. 
Taylor C(1922a) 2873 stated T,  halieus was close to T.  flavo- 
maeuhtus. 1 believe that the ttvs nominal species are con- 
specific. There is general agreement between thle two in 
scutellation, structure of the hemipenes and juvenile color 
pattern. Minor adult color pattern differences can, however, 
be correlated with geographic distribution, and consequently 
the Polillo population is recognized as a distinct subspecies. 

In 1907, McGregor obtained a unique specimen of Trimere- 
surus from Batan Island, north of Luzon, in which all pigments 
except xanthophores were lacking. Taylor, in 1919, described 
Trimeresurus mcyregori, based upon this individual. Accord- 
ing to Taylor [(1922a) 2851, ""I is differentiated from the 
other species [T.  fiavo?itaculatus and T .  halieus], however, by 
the striking color with no dark markings, the larger number of 
scales on snout and supraocular region, and the larger un- 
keeled temporals; the supranasals are larger and more clearly 
differentiated.'" 
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The type specimen of T 
collection of the Bureau of 
during World War II. A second specimen, from 
locality, is in the collection of the California A 
Sciences and was examined and compared with speci 
flavomacuktza. Except for the color, the other 
cited by Taylor as diagnostic were found to va 
Taylor's description of the type and the, available specimen; 
further, the characters (other than color) were found to fall 
well within the range of variation of T.  fiavomacutatus. The 
remarkable, color of the two Batan specimens suggests that a 
xanthic population had become established on that isolated 
island. Assuming that the Batan population characteristically 
lacks melanin pigment, and in view of the geographic isolation 
of the population, it is accorded subspecific status under T. 
flavomaczilatus. 

T r immesz~w @vomaczdEatus is known only from the Phil- 
ippines where i t  has been recorded from most of the larger 
islands with the exception of Palawan and the central Visayan 
group. It is related to the T ,  gramineus section of the genus 
and is most similar to T. p o p e o m m  from Borneo and the. 
Malay Peninsula. 

Diagnosis.-Hemipenes long and slender, deeply forked ; spi- 
nes absent; distal sections calyculate, proximal section with 
series of thick longitudinal ridges; second upper labial fused 
with loreal (shield bordering anterior side of pit) ; scales on 
dorsum of head and guIar scales smooth; dorsal scales in 21 
(rarely 19) longitudinal rows at midbody; tail colored as 
dorsum. Standard length : ( 8 ) 614 nam, ( P ) 929 mm; tail 

0 mm. length: ( $ ) 151 mm, ( 0 ) 16" 
Descriptive notes..---Snout 2.0 to 2.7 times as long as horizon- 

tal diameter of eye (young specimens tend to have larger eyes 
in proportion to snout length so that the length of the snout 
may be as little as 1.5 times greater than the horizontal diam- 
eter of the eye) ; rostra1 about twice as broad a t  base as  a t  
tip and 1 to 1.5 times more broad a t  base than deep; inter- 
nasals distinct, separated by two scales whish are only slightly 
smaller than them~elves; supraoeularfi small, distinct, three to  
four times as large as surrounding scales, separated from each 
other by 9 to 14 small, imbricate, smooth scales, and separated 
from internasals by 3 to 4 scales; upper head scales small, 
imbricate, smooth; nasal not cons.t;ristecl in middle but tapers 
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posteriorly, undivided, completely separated from first labial 
by a suture; second upper labial fused with loreal and forms 
anterior border of pit, in contact with nasal; three preoculars, 
the lower most elongate and forming ventral border of pit; 
one or two suboculars, when two the posterior shield longest, 
posterior most portion of subocular forming part of posterior 
border of orbit; third upper labial in contact with subocular; 
fourth upper labial usually separated from preocular by one 
or two scales; 2 or 3 small postnculars; 9 to 11 upper labials, 
third largest; temporal scales smooth, larger than scales on 
dorsum of head; 10 to 13 lower labials, the first pair largest 
and the contact a t  midline; mental large, triangular, separated 
from large anterior chin shields; scales of gular region all 
smooth; scales of dorsum in 21, occasionally 19, longitudinal 
rows at midbody, keeled; ventrals 171 to 184 (Table 1) ; 
subcaudals 58 to 71 (see Table 2) ; anal plate single. 

Color (in alcohol) variabie, light yellow, light green, bluish 
green, blue-gray, brown, or purplish brown, somewhat lighter 
below; a series of irregular brown blotches or crossbars 
are present on dorsurn; light ventrolateral stripe of yellowish 
green blotches frequently present along outer scale row. 

Inter-islad, variation.-The most prominent differences 
among island populations are in color pattern. As indicated 
in the taxonomic discussion (see above) the Batan and Polillo 
populations may be distinguished by color pattern differences 
from T. flavovzacu!atus from elsewhere. In addition to the 
absence of dark pigments or lack of a ventrolateral stripe, 
other less pronounced color pattern variations can be discerned 
within the species. However, these variations, e.g., lack of 
distinct crossbars, cannot be correlated with distribution but 
appear to represent random individual differences. 

As indicated by the data for ventral and subcaudal count 
and proportional measurements, summarized by island units 
in Tables 1 and 2, those characters do not appear to vary very 
greatly geographically. 

Three subspecfes of T ,  ~flavomaculatus are recognized: T. flu- 
oomaculatus flavomaculat~~s, T.  flavonzaeulatus halieus, T. .flavo- 
mmculatus meg~egori, 
TRIMEREBURUS PLAVOMACULATUS ILAVBRIACULATUS (Gray). 

Megaem flavomuzculata GRAY (18429 49 (type loc: "Philippine 
Islands'" types in British Museum; original description).  

Pav-ias Ravomaculrrta GRAY (1849) 3 3. (color pattern). 
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i"a.imereswus fiavomaculatus G~~NTIIER (1879) 79 (Mindanao [PIa- 
eera; colox pattesn; &I. ornnta and M .  vuviegata regarcled as 
synonyms) ; TAYLOR (1922a) 288, text-fig. 32 (Eohol, Job ,  Luzori, 
Mindanao; synonymy, description, r a r i a t i o ~ ) ;  (1922~)  339 (Luzon 
[Mt. Makiiingl; listed) ; MASWN (1942) 23 (listed in k e y ) .  

Lachesis ~ ~ ~ C L V O V Z ~ C U E ~ ~ U S  BOULEKGER (1896) 5.56, pl. 25, fig. 3 
(synonymy, description) ; ROETTGER (18%) 140 (Luzon [Xajay- 
jay] ; listed). 

T~imerisu.i.ws fi(awo?mcztlatus GRIFFIN (1911) 267 (in part ; listed 
in key distribution compiled). 

Trimereswus flat~onznctclnt?cs flavo?rluctdntus LEVITON (1961) 105 
(Camiguin, Jolo, Luzon, Mindanao) . 

Hegaera ornata GRAY (1842) 49 (type loc: "Philippine Islands"; 
type in British Museum; orginal description). 

Parias ornata GRAY (1849) 11 (color pattern). 
Jfegneva variegnfa GRAY (1842) 50 (type ioc: "Philippine Islands"; 

type in British Museum; original description). 
Purias mricgrntn GRAY (1819) 11 (color pattern). 
Trimeresuws gmmineus (?tee Shaw) MULLER (1883) 290 (Min- 

danao; listed) ; FISCHER (1883) 81 (south Mindanao; listed) ; 
GRIFFIN (1911) 267 (in part; listed in key). 

Trimeresums schadenbe~gi FISCSER (1885) 116 (type loc: "Sud- 
Mindanao"; types in Dresden Museum; original description). 

TABLE I.---Surn?n.a/rg o f  the aarriatiozz iv, i l~e  mmber of ven t~a l  shields ill 
Trimeresurw s .flavoimcz~~ntz~s. 



J - 
FIG, 1. Distribution of D+neresm~rzis s c i t ~ ~ l i ~ c i  and T~.i/oer.csrcr.ics fiavorrm- 

culntus in the Philippines. See key for  identification of symbols. 

Rmye (Figure 1 ) .-CAi\lIe;um ". Jols : m-ibhout exact l o w  
ity :*. LEYTE : Mt. Lobi, i, Go, Pato!.. *, ETJZON : Bata~~11 
Province (Larnao ") ; Ma1 laprovince (Balbalan*) ; Lagum 
Province (Mt. Eana os" ; Mt, ;Ilakilinge; Najayjay) . 
IAanaoA) . ~ ~ I X D O R O  : 3Tt. HaPcon, Alag River* ; Balete". 
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Mate~ial  e;i:ami?red ( 1 8 )  .--CAMIGUIN : (CAS 15352). JOLO : 
without exact locality (CNHM 411 3 and 41124). LEYTE: 
BQ, Patok, Dagami, Xt. Lobi (AMNH 88158). LUZON: Ba- 
taan Province : Lamtlo (CNRM 15040) ; Kalinga Subprovince : 

~~7-5-1 Balbalan (CAS 61545, 62661) ; Laguna Province: Mt. Banahao 
(CNHM 15044) ; Los Baiios (CAS 61155, USNM 56014) ; Mt. 
Makiling (MCZ 25853). MINDANAO : Davao Province : Tagum 
(CNHM 53562 and 53563). Lanao Province: Lake Lanao 
(CAS 15353 to 15357). MINDORO: Balete (USNM 36111) ; 
BIt. Halcon, Alag River (USNM 37872 to 37873). PALAWAN:" 
Victoria Peak (USNM 37871). PHILIPPINES: without exact 

/s-3sb locality (CAS 15383; MCZ 46973). 
Taxonomic notes.-The type specimens of T. flavomacztlatus 

flavonzaculatus were collected in the Philippines (exact locality 
unknown). Recognition of several subspecies necessitates 
selection and restriction of type localities of each of the 
nominate forms to provide a stable base for nomenclature. 
Gray's description [(1849) 111 of T. flavonzaculatus is very 
brief and the characters cited fit samples of this subspecies 
from several islands. The ventral and subcaudal counts of 
the types have been given by Boulenger [(1896) 5571, 'but 
they are inconclusive. The same comments apply to the type 
specimens of Gray's nominal species Megaera orwta  and M. 
variegata. Examination of the available samples suggests the 
Luzon population is typical. Therefore, T hereby restrict the 
type locality of T. flnvomaculatus to Luzon Island. Further, 
P believe i t  advisable to restrict the type localities of Megaera 
smata and 34. variegatus, both synonyms of T. flavomaczclatus. 
The type locality of both is hereby restricted to Luzon Island, 
too. 

Diagnosis.-Melanin anc! other dark pigments present ill 

dorsal color, usually green, bluish green, or dark blue-gray; a 
distinct yellow or yellowish-green series of spots, sometimes 
continuous and forming a stripe, along outer scale row, 

Descriptive ~zotes.-The most striking differences noted 
among the available srimples of this subspecies are in the 
juvenik color patterns. Young specimens from Mindanao are 
boldly marked, especially on the sides of the head. A white or 
yellow streak passes forward from the angle sf the jaw along 

1 T h i ~  Palawan record is doubted; 1 believe the locality datum is in 
eP"r01s. 



the  upper labials to beneath the eye: a short vertical bar is 
present just beneath and a t  the posterior corner sf the eye, 
tmd another bar is present bdow and just in front sf the eye. 
The Min~clanao young also are slightly darker in color, tending 
toward a dark blue-gray. Young specimens from Luzon 
lacked the bold head markings and tend to  be somewhat 
lighter, usually green or greenish brown. 

Sexual dimorphism.-There is a slight difference in ventral 
counts between sexes, and though the samples are  small, there 
is no overlap in counts, if island samples are treated separately. 
Males tend to have fewer ventrals than females. Dimorphism 
in subcaudal counts seems to be more marked, males having 
the higher number of shields. It is not necessary to treat 
samples from each of the islands separately for there is no 
overlap in counts between sexes from different islands as in 
the case of ventrals. Data for ventral and subcaudal counts 
are summarized in Tables E and. 

There is considel.able range of overlap in the tail length/ 
standard length ratio between sexes. However, the means are 
quite distinct and the difference is probably significant ( w e  
Table 3) .  

Ecological ~ o t e s , - - T ~ o  females from Kalinga Subprovince, 
Luzon Island, collected April 28, 1920, contained large eggs in 
the oviducts. One specimen had 11 eggs in the right oviduct, 
9 in the left; the second specimen had 13 eggs in one oviduct. 

Adult frogs and tadpoles and the remains of geckos were 
found in the stomachs of several individuals. 
TRIMERESUBUS FLA'VORIACULATUS RICGKEGORI Taylor. 

Tr imrre:wzls  R a v n ~ ~ m c t t b i t i ~  GRIFFIN (1911) 267 ( i l l  pa r t ;  Batall 
Islands; lislcd in key). 

I'virneresums 91zcgregori TAYLOR (1919) 110, text-fig. 1 (type loc: 
Batan Island, Batanes Group; type formerly i n  Bureau of Science, 
Ma:li!a, destroye i during Work? War 41; original description; 
rrcosds incident of snake bite) ; (1922a) 284, text-figs. 31a-e 
(redescription of type specimen) ; (MABLIN (1942) 23 (listed ill 
key) . 

T&aevesu? zcs flc~vntnncu~ntus ntcg?ego~i  LE\~ITON (1961) 105 (Batall 
Ids.). 

Range,--(Figure 1.) Batam Island ", 

Material exami~zed (1) .-- ATAN : (CAS 60525, neotype) . 
Tazonon%$a mtas.---The holotype eeirnen of this subspecies 

was destroyed when the Bureau of knee building, in Manila, 
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TABLE 2.-Sztmrea~g of the variation between sexes in the miio of ta i l  
le?zgth,'slundn~d h g t h  i?z TrZ?mwesztrus f .  JFEnvomaczckttzcs. 

-- 
Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.172-0.233 
Fernale------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  0.168-0.207 

itself was destroyed during the early days of the second World 
War. Some years earlier a second specimen had been depo- 
sited in the collections of the California Academy of Sciences. 
This specimen, itself a topotype, is herein designated a s  neotype 
to &and in place of the lost holotype. The description of this 
specimen follows the diagnosis, 

Diagnosis.---Melanin pigments absent in the color; guano- 
phores predominate; no dark marking of army kind present. 

Description of n 25) Female, diff eying f roriz 
destroyed holotyp escription, Taylor (1919) 
1101 as follows: internasals (or supsanasals) separated by 8 
scales, and sepamted from narrow supraocular by 4 tO 5 
scales; on right side supraocular very narrow and elongate, 
on left side shield into two small scales not much 
larger than adjoini ales; two narrow scales between 
nasal and upper preocnlar formi canthus rsstralis ; 
toculars ; 10/11 upper labials ; 11 lower labials; 30 scales 
from angles of mouth across occiput; ventral 177 [I79 ac- 
cording to Taylor (1919) 1111 ; subcauciais 59. 

Color (in akohol) dull white above and below; tip of tail 
has some faint crossbands of darker pigments; eyes very pale, 
suggesting albinism. 
TRIMERESURVS FLAVOR.I;I@ULATUS HALIEUS GriAitl 

Trbnerls7wzls f;rclie?cs G m - r m  ((1910) 214 (type loc: Polilio Islanii; 
lectoholotype, California Academy of Sciences 62576 [formerly 
number Griftin 7671 ; original description). 

Trimeresurus halieus GRIFPTN (4911) 268 (listed in key);  TAYLOR 
(1922a) 286 (Polillo, Pantnanonpn; description of syn'cypic 
material; s u g q e s t ~  velatini,chlp lo  T'. f l a ~ a r n a c d ~ f v s )  : ~ ~ B L I P Q  

(19 12) 23 (listed in key'!. 
T~ime.~esxm..s flavomncz~kc~ris i ~ u b i e u s  LEIITOX (1990) 105 (Pdil!~) .  

Ranye.-(Figure I.) POLILLQ: wjvithout exact locality. 
Material examine EILLO : without exact Iocality (CAS 



specimen as type. Th series must stand as sya- 
types. The syntgrpic series has been broken up and specimens 
distributed among sev ral. mrrseums. As a conse 

le to  select one of the syntypes "c stand as the 
A single specimen in the collection of the Cali- 

fornia Academy of Sciences, Nu ber 62576 (formerly R 41 
and Cesario Cononizado 767) was part of the syntypic series. 
The specimen is a female in an excellent state of preservation. 
I hereby select this specimen to stand as lectoholotype of 
T ~ i m e r l s u ~ u s  (=Trinzert?surzrs) halieus GriEn. 

Sezual dinzo~phis?n.-The specimens examined here were d l  
Pemales. Grifiin [(1910) 2151 records tine counts for a single 
male as 170 ve:ltrals, 58 ~~xlscaudals. The range of ventrals 
and of s~bcaiidals for the nine fenate bpecirnens are: ventrals 

2 ;  xubca.udaIs 56 to 59. Two femalez; listed by Griffin 
have 54 to 55 subcaxlals. It would s u m ,  2, , thzt the number 
of subcaudds is not sithjeet to sexual dr' p3isrn ; however, 
the male does have fewer ventrals than the  females. 

Ecological nirCes.---Accordin~g to riffin [(19PO) 2151 the 
specimens listed b:,~ him were coI1ected along the banks of 
streams or in damp localities. Their food seems to consist 
of frogs, fish a ~ d  perhaps mammals. 

TRIMERCSUROS SCHULTZEI Crifiin. 

Tr imereww~ far~rwcnn*cc RO~-I,ENC:ER (1894)  85 (in p a ~ t ;  Pala- 
wan). 

l'rinze~~szc?u9 S G ~ ~ Z I ~ ~ P ~ ~  GRIPFIN (1909) 601 type 1 0 ~ :  gwahig, Pa- 
lawan; t ype  Lcstrnyed, formerly in Buzeau of Science, Manila; 
ongmal description) ; (1911) 267 ( ' istcd in key) ; TAYLOR (1922it) 
292, pl. 36 (Palawan [Iwahig], Baiabac; description, variation, 
counts and measurements of material examinecl, comparison with 
T. sccwatmms) ; MASLIN (1942) 23 (listed in key) ; LevrTox 
(1961) 103 (BaPabac. Palawan). 

T~ivreresurzcs ytn,nlnevs GRIFFIN (1909) 600 (Palawan [Iwalniga; 
cokm patkrnj ; (1211) 267 ( i s  p a x ;  ILstecl in k e y ) .  

Trimeresurus sumatranus 
Eoulenger, 18913); (1911) 367 (afzcr Coulen;er, 1694; li-ted in 
key). 



AL4BAC : without exact Ioeality. $A- 
LAWAN: Iwahig; Brooke's Poirnt", 

Material eznminecl (3) .---PALAWAN : Tiglopan River, Brooke's 
Point (CNHM 63560 and 63561) ; without exact locality (CAS 
62563). 

Taxono?i~lc notes.-Taylor [ (1922a) 2941 suggests this dis- 
tinctive species of Philippine Tr.imeresurus has its closest 
affinities with T .  szwzatranus from western Indonesia. That 
conclusion was based on the superficial similarities in color 
pattern and scuteilation between the two species. However, 
Pope and Pope C(1933) 1-31 have shown that arnong species 
of Triwzewsur~s convergence in external characters has led 
to a confusing taxonomic situation in which distantly related 
or unrelated species have been grouped together. Should the 
hemipenes of T. sumutranm be found to be similar to those 
In T. schultxei, then Taylor's suggestion wouicl seem reason- 
able. However, a t  the present state of our knowledge no 
such conclusion is justified. 

Trime?*~suwzs schdtxei has been distinguished from T.  gra- 
mineus on the basis of rather trivial and frequently variable 
characters [Griffins (1909) 6011. The two species, however, 
are very distinct as indicated by the difference8 in the structure 
of their hemipenes. Trimeresurus schz11t;zei cannot be imme- 
diately related to any known Philippine species, although i t  
looks remarkably similar to T. flavo?lzccculatw. 

In so f a r  is known, this species is confined to the Palawan 
Archipelago. 

Diagnosis.-Hemipenes forked, spinose distally, smooth- 
walled proximally; first upper Iabial entirely separated from 
nasal by distinct suture; second upper Iabial fused with loreal 
(shield bordering anterior side of pit) ; scales on dorsum of  
head and gular scales smooth; dorsal scales in 21 (rarely 23) 
longitudinal rows at  midbody; tail uniformly light colored and 
distinct from dorsum. Standard length: ( 8 ) 706 mm, ( 2 ) 
478 mm ; tail length : ( 8 ) 162 mm, ( 9 ) 83 mm. 

Descr-iptive notes.-First upper labial in contact with but not 
fused to nasal; second upper labial fused with loreal (shield 
forming anterior border of pit) ; third upper labial in contact 
with subocular; scales of head smooth; 9 t o  
between moderate, but narrow, supraoculars ; to II (~~sua l ly  
16) upper labials; 40 to 14 lower labials; - and 2 (rarely 
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1) postoculars; scdes in 1 rows a t  midbody; 
ventrals I85 to 203; subcau anal plate single. 

Memipenes forked ; distal 
proximal half smooth, without ridges; sulcus spermatisus deep1 
forked. 

Color (in alcohol) above yellowish-green, 
dark purple-brown or black; the dorsurn cros d by from 50 to 
62 indistinct black crossbars or zig-zag lines, each 2 to 3 scale 
rows wide., as wide as interspaces; a distinct yeIlow line along 
outer scale row; tail uniformly light, flesh or red; below 
variously colored yellowish-green, greenish-brown, to light pur- 
ple-brown or black; upper part of head with reticulum of bIack 
lines; a yellow line which passes from behind eye to angle. 
of jaw may be present. 

Sexual dimorphkwt,-There is no clear evidence of sexual 
dimorphism among characters nomally subject to that 
variation. The sample is, of course, too small for adequate 
analysis. Of the three specimen examined, two were males 
and one a female. Two specimens sexed by Taylor C(1922a) 
2941 were females. Sexual differences are in 
number of black crossbands on dorsurn and in the tail 
length/standard length ratio. T ata for thwe characters 
and for the ventral and subcaudal counts are summarized in 
Table 4. 

TABLE 4.---Sum?nary of ~ariatio9t between sexes in a'~imevet.u~ua sckdtxei.  

Male Femn:~ 
Character 

Range 

I 

* Ineiudes records by T a ~ l o r  [(1922a) 2941. 

TRIMERESUBUS WAGLERL (H. Boie). 

Coplzias mayleri H .  BOIE (1826) 239 (nomen n 
(1827) column 561 (nomen nudum) . 

Trigonocephal~is  w u g l w i  H. Roie in SCHLEGEL (1837) 542, pl. 19, figs. 
16-18 (type Ioc: Sumatra;  type in Leiden Museum; original de- 

scription). 
Tropidolae7nus wagleri BUM~RIL,  BIBROP;, and D U M ~ ~ I L  (1854) 1524 

(Malaya to Malacca; description) ; MULLER (1888) 290 (Mindnnao; 
color pattern). 
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Tvknwres~ t rus  wagler i  G ~ L ~ ~ T I X E R  (1864) 388 (description; Gray's 
specinlens of T. snaezdt?,tus are  young of T. zcngleri; T .  fo: .?~osus 
Gray is T,  w a y I e r L ) ;  (1679) 78 (Butuan;  listed), SFE~D.%CHNER 
(1891) 296 ( S d u  islands; hated);  GRIFFIX (1909) 601 (Luzon 
[Albay], Rlindanao, Palawan [Iwaillg] ; color p3ttern) ; (1311) 
267 (distribution cumplled; listed in Ley) ; TAYLOR (1822a) 296 
synonymy, systematic nates, key to subspecies); LE\ITOX (1961) 
106 (Balai~ae, I:a--~hn, Job,  J&e. Luzon, Mindanao, Neguoq, 
Palawan, Samar)  . 

Bothrops  z u n g l e ~ i  M ~ L L E R  (1880) 153 (Sumatra;  listed); \.1K 

L I D I ~  DE JET-DE (1886) 44 (not seen) ; MASI,IX (19 12) 49-20 
( t ransfers  7'. ~ruq,'e?i l o  R o t l i ~ o i ~ s ) ,  

1,achesis zuugleri XOULENGEB (1896) 562 (Palawan [Puerlo Prmeesa], 
I , o z o ~  [Albag], ct  al l i ;  dcscliption, counts of material examined) ; 
B O E T T G ~  (1898) 141 (Luzon, Leyte, Minclanao [Philippinr loca- 
lities onlg 1 ; listed). 

Trirne?+esu~zds wagler i  ?ocl.rlle?,i TAYLOR (1922a) 298, pl, 37, fig. 4 
(restricted to  Pa laxan  in the Philippines; color pat tern)  ; (1922bf 
302 (Balabac; measurenie~ils and counts of material examined); 
HAAS (1950) 611 (synonymy, distribution compiled). 

Trimeszcrus philippensis GRAY (1842) 45 (type lac: Philippine 
Islands; type in British Museuni; original description) ; (1849) 
10 (color  att tern). 

T~irr?er.esu?7~s wir{yIe~,. ph l l i ppcwi s  GRAY (18.55) 23, pl. 2, fig. 2 
(not seen). 

Tq-opidolae?n?~s p i~ i l i pp fns i s  PETERS (1861) 691 (Samar [Calbigan]; 
listed). 

Trimereszwua philil~l~ansis TAYLOR (1922a) 295 (synonymy, dcscsip- 
tion), 

Bothrops  phi1i~1pine~zsl.s MASLIN (1942) 19-20 (erroneons spellin 
transfers T. p!iilippensis to B o t l ~ r o p s ) .  

T r i m e s u m s  m a m i l a t z ~ ~  G R ~  (1842) 48 (type loc: Philippin 
type in  British Museum; original description) ; (1849) 
pore, Borneo; color pat tern) .  

T~inzes zwus  S ~ I ~ U I L ~ L I C L I . Z I S  GRAY (1842) 48 (lype loc: Philippine 
Islands; type in British Museum; original d ~ s c ~ i p t i o n )  ; (11349) 
8 (color pat tern) .  

Tropidolamzcs sztbcsnnulatzr,~ PETERS (1861) 697 (Lumn [Albay, 
Daraga] ; listed). 

T~-imeresxrzcs wagl.) i subuni~zdntus TAYLOR (192Zu) XU, pi. Z;, 
fig. S (Mindanao; ciesrriplion, color in  life). 

Trlnzcszrrus s i in lu twrzm (tzt-c Eaffles) GRAY (1842) 48 (= T. wagle,.i, 
fide ZOUEENGEP. (1896) 3621; GRAY (1849) 10 (Malaya. [Singapore, 
Penang] ; description). 

72~s CAKTOX (1847) 121, pi, 40, fig. 9 
enger (1896) 5621, 

szmzat.renis GRAY (1849) 9 (SUIS~B~PR;  
color pat tern) ,  

Trigonocepizulus 2ungk5"i c c k h 3 ' i ~ d k  GRAY (1  42) 9 Qpe lot: &- 
febes; type in  Eeiden Museum; original descrip.tion). 
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Tropidolznzus subannulatus celebensis PETERS (1872a) 584 (Sangi- 
Islands ; listed). 

Trzmesurzts formoszcs (nec Schlegel) GRAY (1849) 10 [= T. zougle?.i, 
fide BOULEXGER (1896) 562; Borneo; description]. 

Tropiclolzmus liombroni Gulclienot in  DualosT ~'ORVILLC (1848) 23, 
pl. 2 [1853], fig. 2 (not seen; type loc: western Mlnclanao; type 
111 Paris  hius.; original description) ; DU~IBRIL, BIBROX, and Du- 
~ ~ G R I L  (185 1) 1527 (Mindanao [Zaii~boanga] ; description) ; PE- 
TERS (1867) 29 (listed). 

Tri~~zeresu?zi,s subunnulntz~s imnaeulatus PETERS (1872b) 42 (type 
loc : Saramali, Borneo ; type in  Genova Museum; orlginal descrlp- 
tion). 

Trzmeseszcrz~s zcctgleri nlbozw idis TAYLOR (1917) 366 (type loc: Isa- 
bela, Negros Occidental Province, Negros Islands; type in  Car- 
negie Museum; original descr~ption) ; (1922a) 299, pl. 37, fig. 
2 (reclescription of type). 

Rcc?zge.- (Philippine localities only, figure 2.) GALABAC : 
without exact locality. EASIIAN: Port  Holland * ; Isabela *. 
JOLO : without exact locality . LEYTE : without exact locality. 
L u z o ~  : AlSap Province (Daraga) . S!IINDANAO : Agusan Prov- 
ince (Cunawan ) ; Cukidnon Province (Del Monte Planta- 
tion ' )  ; Cotobato Province (Saub ) ; Davao Province (Davao * ;  
Tagum ) ; Zamboanga Province (Katipunan ; San Ramon ). 
Negros Occidental Province (Cauayan Town '; Eagtik River 
Valley '; Isabela ") ; Negros Oriental Province (Camp Lookout ' ; 
Pagyabunan ') . PALAWAN : Erooke's Point ; Iwahig ; Puerto 
Princesa " ; Thumb Peak '-, SAMAR : Calbigan. Turnindo *. 

Mate~ ia l  examined ( 4 5 )  .-EASILAN : Port  Holland (CAS 
60469) ; Isabela (USNM 37405). JOLO : without exact locality 
(CAS 60803; CNHM 41122; SU 8685).  MINDANAO: Locality 
unknown; EHT 138 ( 5 0 ) ,  USNM 38893; Agusan Province: 
h n a w a n  (CNHM 15046, 22550; MCZ 20082 to 20383). Bu- 
kidnon Province: Del Monte Plantation (SU 8686 to 8687) ; 
Cotobato Province : Saub (25855) ; Davao Province : Davao 
(SU 7265) ; Tagum (CNHM 53564 to 53568) ; Zamboanga 
Province: Katipunan (CNHM 68902) ; San Ramon (STJ 
8679) ; without exact locality (CAS 44141; CNHM 15017). 
Negros : Locality unknown ; AMNH 2419 ; Negros Occidental 
Province : Eagtik River Valley (SU 21049) ; Cauayan Town 
(SU 21038) ; Isabela (CAI 2433, holotype of T .  zoagleri albo- 
viridis) . Negros Oriental Province : Camp Lookout area (SU 
18462 ; CNHM 77893) : Pagyabunan (CNHAI 61626). PALA- 
WAN : Grook's Point ( N C Z  26851) ; Iwahig (CNHRI 53669, 
15047) ; Puerto Princesa (CAS 15815 and 15816) ; Thumb Peak 

0283 $0---7 
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FIG. 2. Distribution of Trinzerestirus zvuyleri in the Philippines. 

(MCZ 25852) ; without exact locality (CAS 62149 and 62150; 
NCZ 25850). TUMINDO ID : USNM 37870. PHILIPPINES : 
without exact locality (CAS 15359). INDONESIA : Sumatra : 
60 km south of Kota Penang (CAS 80925). MALAYA: Sin- 
gapore (CAS 16781 and 16782). 

Taxonomic notes.-Variation in color pattern is very great 
in this species; i t  has not been possible to correlate, differences 
in pattern with geographic populations o r  with morphological 
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differences. Taylor recognized three subspecies of T. wagleri, 
based in part on color pattern differences. One of these, T. 
wagleri alboviriclis, described from a single specimen from 
Negros Island, was further distinguished by a higher ventral 
count. Examination of additional material from Negros sug- 
gests Taylor's specimen was abnormal in this character, or 
a t  least represented the extreme count of ventral shields for 
the Negros population. 

Trimeresurz,s philippensis, recognized by Taylor as a distinct 
species, appears to be a color pattern variant of T. wagleri. 
There are no scutellations or other morphological differences 
by which to distinguish the two nominal species. I have seen 
a t  least one specimen which Taylor assigned to this species 
[Taylor (1922a) pl. 361 and several other specimens which 
were intermediate between typical T. zuagle?-i and the T. philip- 
pensis pattern shorn by Taylor. The exact status of the no- 
minal species and subspecies I have placed into the synonymy 
of T. wagleri cannot be settled until the type specimens and 
aclditional material from scattered localities can be examined. 

Within the Philippines the most varied pattern differences 
were found within the sample from Mindanao Island, The 
most homogeneous and distinct sample was from Jolo Island; 
the color pattern of this sample, alternating brown and black 
crossbands of equal width dorsally and laterally, was distinct 
from all others seen and was not duplicated within any other 
sample. The Jolo Island sample could be readily distinguished 
from T. zoayleri from elsewhere and future study may show 
that population on Jolo should be given taxonomic recognition. 

Diagnosis.-Hemipenes long and slender, deeply forked, small 
spines present ; first upper labial entirely separated from nasal 
by a distinct suture; second upper labial separated from 
loreal (shield bordering anterior side of pit) ; scales on dorsum 
of head and gular scales strongly keeled; dorsal scales in 19 
to 25 longitudinal rows at  midbody; tail banded. Standard 
length : ( $ ) 679 mm, ( 0 ) 679 mm ; tail length : (' 8 ) 133 
mm, ( p ) 121 mm. 

Descriptive notes.-First upper labial in contact with but 
not fused to nasal; second upper labial separated by a suture 
from the loreal (the shield forming the anterior border of 
the facial pit) ; third and fourth upper labials separated from 
the subocular by small scales; lower preocular small, separated 
from scale forming base of facial pit; scales of head and chin 
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strongly keeled; 7 to 15 small scales between narrow suprao- 
culars; 8 to 10 upper labials; 8 to 12 lower labials; 2 to 3 pre- 
and 2 to 3 postoculars; scales in 19 to 25 longitudinal rows 
at  midbody; ventrals 123 to 146 [168, ficle Taylor (1922a) 
2991 ; subcaudals 42 to 54; anal plate single. 

Hemipenes elongate, extends to fifteenth subcaudal plate, 
forked a t  end of sixth subcaudal plate; sulcus spermaticus 
deeply forked; basal end without spines but with fine longitu- 
dinal ridges ; remainder of organ with small subequal spines. 

Color (in alcohol) varied; usually blue-green with a series of 
narrow white, yellowish or yellowish green or brownish, 
usually black bordered narrow crossbars; the crossbars may be 
without borders or may be entirely black, and may number 
from 19 to 40;  the crossbars may be narrow, occupying not 
more than one scale row, and separated by interspaces of 5 
to 10 scales, or they may be as broad as the interspaces, 
occupying three or four scales width; the coIor of the dorsum 
may vary from light blue-green to dark blue-black and be 
without any visible crossbands. The venter is usually light 
yellowish green; frequently well-defined black spots with borders 
are present. 

I~zdividual variation.-Intrapopulational variation is striking. 
Data showing the extent of variation are summarized in Table 
5. 

Inter-islund variation.-CIearIy definabIe inter-island varia- 
tion is limited to meristic characters. Variation in color pat- 
tern, such as there may be, cannot be correlated with geogra- 
phic populations. Indeed, intra-island variation in color pat- 
tern, on the island of Mindanao, is more extensive than the 
known range of color pattern variation among all the other 
islands of the Philippines, excluding Jolo Island, combined. 
Furthermore, an examination of several specimens from extra- 
Philippine localities suggests that there is a considerable 
variation in color pattern throughout the entire range of the 
species. 

Basic to Taylor's subdivision of T. zvayleri were presumed 
differences in the number of crossbars on the dorsum. On 
Mindanao, several specimens lacked crossbars entirely and 
were uniform blue-green, and several had rather irregular 
crossbars, frequently black, or a t  least formed of a series of 
four or five longitudinal rows of black-edged green scales 
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separated by a series of scales lacking the black bordering. 
Among the specimens having well-define,d, narrow, yellowish to 
green crossbars, the number of these bars of the body varied 
from 19 to 25. Seven specimens from Palawan having similar 
crossbars ranged from 20 to 29. On Negros one specimen 
lacked all traces of barring; four specimens ranged from 21 
to 29. Specimens from outside the Philippines ranged from 
29 to 30 crossbars. On two islands, Jolo and Basilan, the 
crossbars on the dorsum were broad, black, and about as 
wide as the interspaces, though the black was predominant 
on the edges in the Basilan specimens of the scales and thus 
dld not differ greatly from Mindanao animals. 

TABLE 6.-Sz~mvznry of the variation i?l f l ~ e  number of vcntrul slrields in 
Trin?ereszcrus wuqleri. 

-- -- .. 

I Male I Female 

Basilan ..................... 132-137 
Jclo .......~~~~~..~~.~..~~.. 137-143 
Mindanao ......-.-.....-.-..- 
Kegrcs ...-..-.....-...-.-.-.. 
Palawan -. . -. -. -. . . -. -. -. -. . - 

" Holotsr~e of T. zu, alboviridis: count not included in determination of mean. 

TABLE 7.--S~~n~nzury of the variution i n  the number of subcuuclnl shields in 
Trinzeresz~rzcs wagleri. 

Island 

Male I Femsle 

N 1 Mean I Range I A 1 Mean Range 

TABLE ~ . -S~L?~ZWICC~?J  o f  the  variation betweelz sexes i n  the ratio of twil 
lengtl~/~sfundnrd length i n  Trimeref i~rus wayleri. 

Sex 1 N l e a n  / Range 
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There do not appear to be significant differences in ventral 
or subcaudal counts among island populations. Taylor [(1917) 
3661 de.scribed a new subspecies from Negros Island partly on 
the basis of a higher ventral count (168 shields). Examina- 
tion of recent material from Negros indicate a lower ventral 
count, 135 to 141 fon both males and females. I have seen 
Taylor's type and in characters other than ventral count it 
is normal; it seems probable that this specimen has an abnor- 
mally high number of ventral shields. The Mindanao sample 
averages a few ventrals than the samples from elsewhere, but 
Ihe differences are slight, and because of the small sample 
size, I doubt that any significance can be attached to the 
difference at this time. A summary of the ventral and sub- 
caudal counts is given in Tablw 6 arid 7. 

The number of scale rows at midbody varies from 19 to 25. 
Specimens from Mindanao were found to vary between 19 
to 23; those from Negros from 21 to 25; specimens from else- 
where varied from 21 to 23. 

Sexua'l dinzorphism-Comparison of the data summarized in 
Tables 6 and 7, for ventral and subcaudal counts suggests 
that these characters are not subject to sexual dimorphism. 
There is no evidence of dimorphism in the number of crossbars 
on the body, nor does one sex seen? to be subject to greater 
individual variation in scutellation than the other. Most sur- 
prising, however, is the apparent absence of any differences 
in the tail length/standard length ratio between sexes (see 
Table 8). 

Ecological notes.-According to Taylor [ (1 922a) 300, 3011 
this species has been found in bushes and in small trees. 
Tweedie [(1953) 1171 states that the species is mainly ar- 
boreal and is common in the low jungle, including mangrove 
areas, throughout the Malay Peninsula. 

Stomach contents of several specimens examined here in- 
cluded skinks (Splzenonzorphus fasciatus and Mabuya sp.) and 
some snake scales. 
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