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‘~~~~~~ INTRODUCTION . —. — D ‘~~

In recent years . increasing interest has been directed to the sea
snakes of the family Hydrophidae with spec ial attention to the ir
behavior general biology , and the chemical nature of their ver.oms.
Several telev ision f eatures concerning sea snakes , together with
newspaper and magazine ~~t~5~

les , have generated substantial public
interest in these animals

Perhaps the greatest current interest in sea snakes lies in the
>— probability of one species , Pelamis platur us (the yellow bellied sea
0— snake ) , being an early immigrant , into the Caribbean Sea from the

~~~ ~~c~~io Ocean when a Middle American sea-level canal is constructed
At present no res ident , reproducing population of sea snakes

L..LJ of any species has been described from the Caribbean Sea or the__
~ 

Atlant ic Ocean.

~~~~ Concern on the part of members of the scientific community stems
from the lack of adequate knowledge with which to judge the probable
effect that Pelamis a fish.eating snake , would have on Car ibbean
pelagic ecology . A second and more immediate problem is the threat to
human safety , particularly in regions frequented by tourists. Some
scientists have predicted disastrous econcmic c3nsequences to
Caribbean tourist centers (presumed reductio~i5 ~ 

tourist trade)
arising from the presence of this sea snake ‘ . The problem in
this latter point of concern seemed to us to center about the
following points (1) the actual potency of this sea snake s venom ;
(2) the quant ity of’ venom ava ilable for delivery by individual snakes;
(3 ) the degree of aggressiveness or willingness to bite displayed by
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VICK & PI CKWELL

this snake , as w .:i1 as the total number of snakes; and (Li ) the degree
of fear expresst~1 Ly people who encounter this snake . In attempting
to answer the.e questions , we hope to shed some light on the true
seriousness of th~ threa t to man posed by marine snakes in a new
habitat. This p~iper is a report on our findings , and includes an
evaluation of the currently fielded sea snake antivenin

MATERIALS AND ME1I~iCL.~~

A. Sea Snakes.

Our specimens of Pelamis platurus were all collected within
the confines of Bahia Banderas , Mexico . This is a deep water bay
indenting the Pacific coast some 30 miles and having a mouth 10 to 12
miles across The town of Puerto Vallarta. at the foot of the bay
(population approximately 25,000) is a tourist resort popular among
Mexican and American citizens alike .

The . distribution of sea snakes in this area is similar to that
which might be expected in the area around the proposed sea way canal.

While our research vessels were hove- to or a t anchor during
the Naval Undersea Center cruises “M iNOXI (July 1970) PELACAN 1
(March 1971), and M1NOXII (March 1972)” , we collected the sea snakes
by dip-netting . Captured specimens were held aboard ship in gimbaled
aquaria supplied with air bubblers and filters. The snakes were
usually milked of their venom and tagged within moments of capture ,
but some were held for several days before their first milking

When our holding capacity for live snakes aboard ship were
reached (30 to ~0 adult specimens) , we continued milking newly
captured snakes , immediately returning them to the water . Upon the
ship s return to San Diego , the captured snakes were placed in aquaria
supplied with seawater and filters; aquaria were located in a
temperature-controlled room at 80 degrees F. The snakes were fed live
goldfish at intervals of 7 to 10 days and were milked every 3 to L~
weeks .

B. Obtaining Venom.

The adul t of the sea sna ke has(~~ ngs only 2 mm in length. We
therefore followe d the met hod of Barme , using capillary tubes of
known volume for obtaining the venom . The milking operation involved
three operators one restraining and manipulating the snake while the
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other two each fitted a capillary over a fang . Frequently , the snake
volun tar ily expelled venom into the capillaries. Subsequent pressure
applied along the venom glands and ducts (maxillary margin) usually
extruded an additional quantity of venom (table 1). The product from
a number of specimens was polled for various tests and analyses.
Fresh Pelamis venom was invariably water-clear.

C. Venom Treatment.

Depending on the tests planned , the freshly obtained whole
venom was either ref rigerat ed , frozen , or lyophilized. Fresh ,
unrefrigerated venom was , in some cases , placed on one of our gel
filtration columns , submitted to pH determination , or percent solids
and specific gravity measurements For~ whole venom fractionation , we
employed Sephadex G75 ~40 in (~~ ther a 2 X 300 cm glass column for
maximum single pass resolution or a 2 X 150 cm glass column for
more rapid separations and use aboard ship. Gel filtration columns
were calibrated for molecular weight determinations using primary
standards supplied for this purpose in kit form (Pharmacia).

D lest Animals.

All basic toxicity tests were performed on adult male and
female albino mice (age 8 to 10 weeks) from the Walter Reed randomly
bred 1CR/FG strain. Final toxicity assays employed either male mice
weighing 30 to 35 grams , or femal e mice weighing 25 to 30 grams . Male
and female mice were never mixed in tox icity tests. LD5 O was
estimated using the graphic method of Mille~ 1~~ d Tainter and the
statistical procedures described by Finney

Stock venom test solut ions were made up in col d physiological
saline . Dilutions from stock were made so that venom concentration
was contained in a standard volume for injection equivalent to
dpproximately 1 percent of mouse body weight. Graded doses of the
venom were injected into a tail vein of the mice For each venom dose
tested , 10 mice were used . The LD5O evaluation was determined from
several pooled assays performed over a 2k-hour period . The mice were
closely observed for symptomatology and death for ~ hours follow ing
injection . Deaths occurring within L18 hours of injection were
included in the evaluation of the LD5O.

Five lots of sea snake ant iven in , batch numbers 5Z49.009(196U
011 1(1967), 020-1(1969) 23-1(1970) and 25 1(1972), obta ined from the
Commonweal th Serum Labora tor ies , Austral ia were tested for efficacy
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against sea snake venom in Walter Reed ICR strain mice (Table IV)

Additional pharma cological tests were performed on adult
beagle dogs (Army test stock) weighing 10 ,j 2kg . In these an imals ,
the venom was injected into a indwelling catheter in the f’emoral vein.
A single primate test was run on a 6-kg male Rhesus monkey. In all
these tests , the dogs an d the monkey were anesthesize d with sodium
pentobarbital (30 mg/kg). Tests for vasoconstrictive and cardiotoxic
effects of’ the venom were performed on the ~~~~ate d perfused dog
heart following the method of Vick and Herman

RESULTS

A. Venom Production.

Bahia Banderas appears to be the northermost site of a year—
round population of the Pelamis in the eastern Pacific and in
addition , it funct ions as a nursery area where gravid females
congregate to give birth to their free—swimming , precocious young .
Consequently: the majority of the specimens listed in table—I were
gravid and , therefore , probably heavier than non-gravid specimens of
comparable length .

Even when there was no evidence for a broken or unregenerated
fa ng , the venom production from right and left venom glands tended to
be unequal by as much as a factor of’ two or more (table I).
Frequently, a vary ing amount of venom woul d be voluntar ily injecte d
into the capillaries by the snake accompanied by visible contractions
of the marginal maxillary musculature. Following this venom
expulsion an additional amount was usually available by milking .
Venom production from apparently healthy , vigorous adult snakes ranged
from a few lambda to a maximum of 33 lambda , but averaged 15 to 20
lambda per snake (table I; lambda = microliter). The venom was always
waterclear and colorless except for the final few lambda expelled by
milking which were occasionally cloudy with cellular debris.

B. Whole Venom Toxicity.

- Fresh , liquid Pelamis venom (batch 1 , refrigerated at 5
degrees C for no more than ~ days from time of’ milking to time of’
testing) was found to have an LD5O or 0.092 mg/kg in adult male mice
(table 11) based on an estimated 15.3 percent solids.’ A second
pooling of’ Pelamis whole venom that had been lyophilized (batch 2)
showed an LD5O of’ 0.111 mg/kg in adult female mice (table III). Until 
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further  test ing we cannot sa y whether the ap parent di fference in
toxicity of’ the two batches may be ascribed to a loss of activity in
the f re eze dried venom , a possible greater resistance on the part of
female mice as has been shown for female over male mice in the Malayan
pit viper venom or some other factor .

A limi ted series of toxicity tests on dogs in conjunct ion with
pharmacological evaluation suggested a somewhat lower LD5O for whole
Pelamis venom (fresh , liquid) in dogs than in mice , but insufficient

are ava ila ble for val id stat ist ica l treatment . Us ing dogs , Vick
found the lowest LD5O (0.05 mg/kg) yet reported for any sea snake

venom .

C. Toxicity of Major Venom Fractions.

Separat ion of Pe lam is whole venom into its ma in components on
our gel columns produced two major fractions (one a composite)
together const itu ting a bout 90 percent of the total venom , and a
series of minor componen ts’ (figure 1).

In the first of two series of tests on lyophilized Pelamis
venom fract ions , the cuts were obtained and labeled as indicated in
figure 1 . Although th ere was subsequent ev idence of possible
degradat ion in some of the f ract ions due to an error in han dling
dur ing trans port , both fractions 2 and 3 were found to be toxic for
male albino mice (LD5O of 7.5 and 0.89 mg/kg, respect ively) Ne ither
fraction was as toxic as the fresh whole venom , obviously. Fraction 1
was found to be totally nontoxic for mice at concentrations from 50 to
500 mg/kg. Whereas fraction 3 from this batch proved quickly fatal
for a single dog at the concen trat ion tested , the same dose of
fraction 2 in a second dog of equivalent size was not fatal.

In ‘ a second series of tests , cuts were ma de on the
fractionated venom . In this case, some of the minor fract ion residues
were also tested. Again , only fract ions 2 and 3 demonstra ted tox ic
act ivity ,  whereas the remaining components were nontoxic at the
maximum concentrations tested . Careful assessment of the LD5O’s for
fractions 2 (0.201 mg/kg) and 3 (0.086 mg/kg) in female albino mice
indicated that fraction 3 was more toxic than whole Pelamis venom .
Fraction 2 i~ 1~~out as toxic as whole venom from the common cobra
(Na ja naja)

D. Pharmacolo&v.

I
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1. Whole Veno m.

The symptoms of envenom ation in male and female mice were
essential ly i d e n t i c a l .  The dose-response re la t ionsh ip  was very s teep ,
typica l of hi ghly toxic  substances .  As the venom dose decreased
survival  t ines increased.  Major symptoms observed included deep and
rapid respiration , always accompanied by severe mydriasi s . At doses
greater than the LD5O level , the mice were lethargic or semi comatose
and died almost i n s t an t aneous ly .  At doses near the LD5O , the symptoms
of labored and rapid respi ra t ion  occured approx imate ly  15 m inu te s
pos t in jec t ion , accompanied by my drdria ’sis . The hear t  beat seemed to
increase . The mice a t  this stage appeared severely depressed and
lethargic , showing impaired re f l exes  and occasional convuls ions .  As
the e f fec t s  progressed re sp i ra t ion  decreased and became more shallow
unti l  death occurred lf the mice remained in this state for more
than 2 hours following injection , they usually recovered .

Physiological data obtained from dogs receiving varying doses

?c.~)
Pelamis whole venom (batch 1) para i led  resu l t s  obta ined by Vick
with dogs receiving venom of the sea snakes La t i cauda  la t i cauda ta

and L.  semifasc ia ta .  This  was p a r t i c u l a r l y  apparent  for  the a r t e r i a l
blood pressure , heart rate , an d EKG , all of which remained unchanged
for periods of minutes even at the highest venom doses in common
with envenomate d m ice , the respiration rate in some test cogs was
unaffected at first , only gradually increasing in the final
pretermina l minutes as inspiratory volume declined In the dogs
receiving the highest doses , however , respiration rate remained almost
unchanged until time of death.

In animals nearing death , arter ial pressure rose
simultaneously with a decrease in inspiratory volume while heart rate
gradual ly declined . The abruptness of onset of these latter events
and the speed with which they developed seemed directl y related to
venom dosage . The EKG wave form remained almost unchanged until time
of termination .

Physiological events in poisoned monkeys were practically the
same as in dogs except that bradycardia developed very abruptly and
only in the terminal phase.

A series of graded doses of Pelamis whole venom (batch 1) was
tested on th e isolated , perfused dog heart. At dose levels equivalent
to 0.5, 1.0 , 1.5 , 2.0 , and 2.5 mg/kg of intact anima l , no change in
rate or force of contraction was shown by the perfused . beating
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hear ts.

The effectiveness of sea snake antivenin against the venom of
3 sea snake species is shown in Table IV. Results indicat t tha t the
antivenin is highly e1h~ct1ve against the venoms of Laticau ’ia
laticaudata , Lati cauda semifasciata , and Pelamis platurus and in
addition retains its potency for at least 8 years.

2. Venom Frac tion.~

Although there were difference in toxicity between fractions 2
and 3 of’ Felamis venom , and between these fractions and whole venom ,
the symptoms produced in mice by each fraction were the same as thc~ e
elicited by whole venom . That is , the mice envenomated with either
fraction in the toxic range showed dyspnea , mydriasi s , and impairment.
of reflexes , particularl y the righting reflex . Death , with whole
venom , appeared to occur from respiratory failure.

in the dog poisoned with fraction 3, the sequence of events
was near ly identical to the sequence seen with high doses of whc~e
venom . In the animals receiving fraction 2, no symptoms Jire~ t t y
attributable to the effects of envenomation were observed througheut
the 3-hour experiment.

DISCUSSION.

A. Cause of Death from Pelam is Venom.

From the foregoing , it appears tha t Pelamis venom acts to
produce respiratory arrest in animals critically poisoned . No
evidence for cardio toxicity was found in whole venom cr its toxic
fractions . This is essentially In agreement with earlier work
indicating respirato~~ , ~g~est to be a major cause of death in
exper imen tal an ima ls ‘ ‘ and in human beings who are victims of
sea snake bite. Respiratory failure arising from myoneural junction
blockade at the level of the diaphragm was the cause of death in
experimental animals injected with who~~~~enom from the sea snakes
Laticauda laticaudata and L. semifasciata .‘

B. Hazard to Man i ron Bites of Pelamis.

The venom of Pelam is is somewhat ~~ss1~ 1xic than that of othersea snakes studied in recent ycars ‘‘ . In some cases, its

1
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~~~~~~~ ~~~~ to or greattr than tha t of ’ other se~ snake ~pt~ciesb ,~~O 
. h ~ y e n , few toxicity studies of ~ea snake .encm

published to  ‘.L~t t :.ive beer. done with optima l numbers of l a b o r a t o r y
animals , part ~~ mLe , f~rom suitably hcmo~ cn t ’ous popuL~tions ; or
perhaps t h i s  ~~~ : tant tac’ t has left u n u i s c l o s e u  by ,~~~e
respective auth~ ’ . x cep t tons -Vick and Tu and Uanthavcrn ) ~~~~~

Data obtai~ ..‘~~ . i;t gr’ou~~ 1 c’i$ewer than ~O are frequently not
statlsti ..’a~~ r . ~ ibLe , ‘

~ 
‘
~~~~~ whereas populations of wideiy

di vergent  s i z ~ .~ge , or mixed gender’ can all contribute to
substan~ ia. cev~ . t~ ons in LD~ C v a l u e s  Nonethe less , keep ing in mind
these dj tfio ’.~’.t~~~~. it appears that Pelamis venom tox ic ities are equal
to or g rea t e r  tn .~n t h o s e  determ i ned by o thers  t o n  t h i s  species .

Pel.imls produces much less venom than does other species of
sea snakes. Even in Jr’ge specimens t.table 1) the quantity availab le
for injection ~ il not be fata l to an adult man i t  the  mouse tox i c . i t~’
data can be tx t . r :~~~ijted to mammals , including man. Tests on monkeys
suggest tha t primate s may be less susceptible to sea snake vencrn than

~~g)mice . This becomes parti cularly true considering the work ct Re id
who wa~ of the opinion that sea snakes infrequently inj e c t  venom

when biting in defense , and also considering the t u r t her  p r o b a b i l i t y
that a sea snake is unlikely to deliver its tota l venom Su~ piy in a
single bite. Under ce r t a i n  c ir cum st ~~noes , h owever , i t  is poss ib le  to
visualize how a b i t e  f r o m  a large P e l a m i s  m i g h t  p rove s e r iou s  for  a
small adult , especiall y an infirm or elderl y person or a child

C. A .~gresslve Behavior of ’ P’elamis Toward Man.

Reid 
116 ) and Ba rm e (19) have documented t h e  i n c i d en c e  of sea

snake bites among n a t i v e  f i she rmen  of ~ o u t h t ’.~~.t A sia . lht’ bites
occurred most f r e q u e n t l y  around the f i s h e r m e n ’ s h .wd~ and arms whi le
they were handling nets and sorting fish , or on t~~e~.r I~~e t  anti m n k i ~~S
while they were wading in their nets , ste pping on ot’ otherwise
disturbing unseen snakes in the muddy w j ttn . ~‘t’lamls ~as not
implicated as the source of envenomation in these r’eport~~.

Pickwell (23) 
has summarized t h e  a v a i l a b l e  i n f o r m a t i o n

concerning the behavior of’ sea snakes toward swimmers and diver’s. The
evidence Indicates that swimmers on the surface or d i v e r s  i n  t r an s i t
are unmolested by the sea snakes they encounter although a ‘~mhcr ot
instances have been reported c t ’ swimmers being fo l 1o~ ed some distance
by sea snakes. Divers working in static Situat ions such as salvage
operations have , however , been bitten by sea snakes. There arc no
verified reports of loss of’ life under these circumstances, and it is

I
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not clear what att rac t s the snakes c such N’ la t lvi ’ y a r g & ’ an ~ma i s  as
the stati onary m a n  d i v e r s

Nd t her has F e  ia:n ’,s been i m p  I c a t t  d ~n any  ci  the a ivi ng and
sw i m m i n g  ~ un~~t ’ 1’s t’ t ’portt’d t o u s .  I n  cout r’ast to the t’eb,tv or or’

ot h er  s p e c  I t ’S . F e I a n  s has n o t  been reported to .~ppro.~oh on to ~~
man . This may be I a rge iv hec.iusc of t s l i t  e hat’ t s a n d  ha b tat
which Inc I ude s F end  ng nn ’b ci i t  s i i  X ’e at  t i i i ’ sea sun ii ‘e wh e N ’  i t
a Lone  .ir ’ng t hi’ ‘~~~~ sp e c i e s  of  sea sn ak e s  .I ’ , e t o ced on sna 11
pt I .ig  to t i s h s  , Fe I . i  s I bu s  does r o t  d V t ’ f or i - e d t  ug or h u n t  i ng
pur poses an~i ~s n o t  t t e d  t o  tnshore ar ’as whi ne wa~ :.g t ’ ’ : n e n  ~~
di  vt ’rq ~~~ Id m o o t  r ’e5 ;n i r t t  i v  be t ’rls ’ciirtt ered . N c ’i e~’t he l e ss , F e ,tn
does coon r~~~~n s  n o b  .i T i ’ as as we 1.1 as  on t he 5’pe n sea , an d  we h a v e  had
opport un’~t y t c t eot it s poos i t~ le  agg ress  i v t ’nt ’os or  ou r ’  i ~‘o ~t v t o n  hu:n.~
d i ver s  and s w i m m e r s .

in Bah i a bandt -t ’ ,is . Mt’x i c c  ~e h a v e  swum w i t h  Fe 1 am i  w h e r e
they coo ur r ed  i t~ ot’ie nunt ’ers sey ~ ra hur .d red yards oft sho N’ N on e  or
us were ever  .lN’r o.i~’ h ed  b~ the sea snakes evi ri when we had been
t rea di ng water tn a stat onir’ v pc”~ i t  i o n  :ot ’  scm~’ t use . ~h I Ic in the
water , one ct ow~ grs~ ip once .~ t t e mp t e d  t o phot ogr, ph t’5’:nt’ro ot ’ t h i s
species. In two se pa rat e i n s t  a n o t ’s t he snaki’s swa n a w ay  : r  cm t he
diver just .lptdt v enough to ma ~ut  a in the i r di st ,n~ce , rt ’g ar a i e s s  c i
how fast the Vt’ r •

~~~ ~ ‘. p in- ’ u’ t . it seems • on t hi ’ Li c t ’ t b est ’
exper iences , the Fe I in is ~s not among I be sea snake spec 1es 11 ke lv to
be aggressive or , t or t h a t  ma t  t er , a n n o y  i ng 1 y our ions about peop It’.

There are v cry  few a 5’oount s ci’ human dint t ho from Fe lam ~s
envenoma t ion . Such a c c o u n t s  as do e x I s t  i re  1mposs~~~ c~ to vt ’r’ tv and
tend to he ,ineodct a I . An example of t heoc i s  ~eo k s ‘ ‘ accoun t of a
young d i v  t’r’ working in t hi’ lorres ~t ra ‘~t s . Cape ‘t 5’~’k F e n n su  I a
Austra l Li ‘~ who was bi t t  en on t h e  I luger by .i ye I 15 ’w—bel I t ed sea snake

~ pre sum ably  Fe I am ~s , Ihe man be ,‘ .~ mt ’ 5 ’onv u ’. ‘. Vi ’ .1 nd d i  ed 14 ~ hour’s
later de sp i t t ’ t he t ’.io t t he ft nger w.i s .impnt at i’d w i t  h~ n .1 n how’ of.

receiving the bi te.

Hal  st ead  in h ts monument a t neat  : e  on venomous a tid
po isonous m a r i n e  an t m.i Is ci te d .i t ot a 1 0 t I OW ’ dt ’.i hs ron the b i t e  0

F e ’lamis  . Hi’ a i so i no 1 uded mont ’ ~ener , i  1 i : eJ st .i ’ aen t s from the
li t era t ure r e g ar d  i ng t he mort a 1 fe.ir I f l  ~b 5’h b~ sn.ike t s he Id
such areas as I i  i w an  .~wa :‘ocp and d rat’ ‘ i n  t hi’ i n summa r’ on
worldwide snake h~ t e m ont  a l i t  v st .1 t i’d t L it  dea hs t ’rom Fe lam ~s h
hav e cceured r’e~ r~ ~to . ant’ ,~u,’ and .i icug  he coast ci Cent r,i I Am erica
No data or r e t ’c reno t ’~ Wt ’ r ’ t ’ g i v e n , h ow e v e r , and Wi ’ do not know t he
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-‘ source of these s ’ n en t  s. ~e id ar i d  L im ‘ i n t h e  course of a

survey of Ma la y : ~shxng vi ,i g.’s - l e a r ne d  oX ’ t h e  “ular b e le r ’ ang . “ a
m y t h i c a l  sea sr~, a r ’ d  m o r e  I I a n  .i r .y  O-t t I e r ’  by t h e  n a t i v e s .  The
desor ipt  ion  o ‘ s na k e  ~‘ a  J to have  b e en  o~ en by a few or  t h e
n a t i v e  p e op l e 1  c~~~: s  a y o u n g  Pt ’ a m l S  ~, he1~’r ar ~g is M a l a y  for
s u l f u r )  . E’av ~’& ’ r ’  ‘ qu o t e d  .i Mr St ew ar ’ t  as s a yin g  th at 1 nd ~an
nat i v cs  ~r he i’ ~:cn or Fun • I n l i i i ’ s t a t e  c-f Cr i s sa , cm the east
coast , he 1 I t ’ve . mi s to he the mo st  de .iaiy of a l l  sea snakes. As
“ku l 1 under samp .

11 ‘ a : 5  S~~~i 0 ~es f igu r e s  prom ! n ent  l y in  loca l t o  l k l o r ’ e

d .  Pe1am ~~ C t b ~ j~~~~~t~~~~ j .

A l t h o u g h i t  i s  , b ’.e to feed and survive in the open sea ana is
not c o m m i t t e d  to  shal  low wat er, Pelamis not c m l v  occu r s  n e a r  s h o r e  In
such places as £~ah :a banaeras , Mexi S’O , a n d t h~ ~~~ ,

~~ ~
‘ F. inam t but

f r e q u e n t l y  is w a s h e d  a s hor e  i n  t ties areas ‘ - — 
. Cno e on t

beach , the sea snake is cor , tp , i r a t  l v i ’ l y he lp l ess since it l a c ks he
broad v e n t r a l s c ut  es possessed by l and  s n a k e s,  ~e have repor’t ct
la rge numbers  ot  F e l a m i s  st r ’ a n d t ’d a lon g  the  beaches  of F a n a n  i

n o r t h r n  Peru , an d  W i ’  have obst’rved and  counted 
~~

Vanded Pe l,~nis ,L~’rg
the beaches at Puerto V a l  l a r t a , B a h ia  F i i rd e r ’ a s  . Many of t b est ’
snakes were ’ s t i l l  v igor ’cus in the ear l y  m o r n i n g  w h e n  we ma d e  cur
coun t s , a nd t h e y  re .iaily swats awa y  when r e t u r n e d  t o  t h e  water. The

4 p o s s i b i l i t y  o f r ’e c e i v i n g  a b i t e  from a c c i d e n t a l l y  t r e a d i n g  up o n a
beached Pelam ~ s seemed r ’eal enough s ince t h e  bea ches  in t h i s  resor t
area are he .ivily pa t i ’ cn i : ed  by Mex i can  and Ame r i can  t ou r i s t s  .il ike .
let our convers ations w i t h  t h e  t o w n  may0 1’ , a lcoa l  p h y s i c i a n ,  and t h e
port c a p t a i n  f o r ’  Put’r t o  V a l l a r t a  r’a ~led to disc lose an y  inc idents or’
sea snake b t t e  w i t h i n  t he i r ’  memory . E v i d e n t l y ,  the sea snake fa i l s  t o
in t i m i d a t e  the t o u r i s t s  f r e q u e n t i n g  t h e  beaches of t h i s  p op u l a r  r ’escr t
and , at least  in t h i s  area , has caused  no f a t a l i t i e s  ci’ ser ious  cases
of env eno m at  i o n .

e . Sea Snake Ant iv en in .

The c u r r e n t l y  a v a i l ab l e  a n t i v e n i n  is e f f e c t i v e  ag a i n st  at
least 3 species of sea snake and most p r o b a b l y  many mor e . in a d d i t i o n
it r e t a in s  i t s  p o t en cy  for at least S year’s w h i c h  make s  it  q u i t e
use fu l  in a c t u a l f i e l d  s i t u a t i o n s , Ea r ly  r e s u l t s  in our l ahc i ’a to r ’y
f u r t h e r  indicate that short term . i rt i t ’io ia l  r’ t’sp i r a t  i o n ,  in addit ion
to ant ivenin therapy , may increase survivor populations .

I
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Table I Venom Pieduction by Newly Captured Adult , Female Sea Snakes (Pelarnis p la turr 4s) a

Venom pr oduced ~ To~a1Specimen 
~~ngth b W~aght b 

1.~et ’t fang R n.iht tan ~i Liqu id E qu r v .ilentnumber 
Voluntary M rl ked V o Lu nt 4r v M iikc d venom dr~~~etiain ’1

cm gm lambda lambda mg

70 160 0 5.8 4.2 1, 5 12 1.8

2 75 180 9,6 1.5 5.8 0 17

3 83 310 8.1 7,7 15.8 I ’ S 33 5.0

4 75 200 12 .7 3.8 13. ! 0 30 4.b

5 68 150 1 , 1  3.8 0 11.1  to 2.4
6 7! 160 1.9 1.9 1.9 0.4 6 0.9
7 72 170 4.2 0.8 0.8 2.3 8 1.2

- 
8 80 200 10.0 2.3 4.6 2,7 20 3 .!
9 70 160 3.8 2.7 5.8 0 12 I 8

10 77 210 14.6 0:8 6.9 0 22 3 4
h 11 75 210 5.8 0.8 0.4 3. 1 10 1.5

12 73 190 13.1 1.! 8.8 5,0 2* 4 1

13 62 .  110 4.2 2.7 3.8 5.8 17

~ Data obtained aboar d R, V CAPE on Bahi a Band eras . Mexico. 21 to 24 March 1’ ) 7 1 -

b~~~~ th~ ± 1 cm. appr ox ; weights , ± 10 ~ n.
C 1 lambda = I micro lit er.
d B~~d on 15.3 average per cent solids in liquid P clam:s ven om (Shipnu n and Pick ~~ell, in pr~pii r .rtron1

_ _ _ _ _ _ _ _ _ _ _  
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Table fl LDSO’ Assay — Felamis Liquid Whole Venom in Mice

Dose Number Number . Mean survival
Dosage . Mortality

group of mi .e dead time
,

mg dry venom /kg % mm

0.20 5 5 100 27
2 0.12 10 7 70 40

3 0.10 10 6 
- 

70 68
4 O.095~~~ 10 ‘ 6 60 68
5 0.086 10 3 30 51
6 0.078 10 2 20 63

*This was fresh, liquid whole venom, batch I (see text). Mice were all males , 8 weeks old , 30 to 35 gm
of the Walter Reed ICR strain.

•
~~~u)so = 0.092 mg/kg. 

-

Table .m LDSO Assay — Pelamis Lyophilized Whole Venom in Mice **

Dose Number Number , Mean survivalDosage . Mortal itygroup of mice . dead time

mg dry venom /k g %

I 0.5 5 S 100 5
2 0.2 5 5 100 23

3 - 0.14 10 10 100 33
4 0.13 30 25 83 40
5 0.12 30 

- 

19 63 48
6 0.11 20 11 55 64
7 1.10 20 5 . . 25 64
8 0.075 10 ’ 0 —

This was Pelarnis venom batch 2 (see text). Mice were all females , 9 to 10 weeks old , 25 to 30 gm ,
of the Walter Reed ICR stra in.
L.D50= 0.1!! mg/kg. 

. —
~~~
— 

~ -. ‘--
~~~ 

~~~~~~~~~ ~~~~~
‘1
~~~~~~~ ’~~ ‘~ --__________________



- 

~~~~~~~~ 
- -

~~~

.. ---—  

- - ~~~~~~~~~~~~

-

~~~~~~~

--
~~~~~~~~~~~~~~~~~~~~

.-, - -

~

‘? I CK & P I CKW E LL

~~ ‘~‘ —. ~~ ~‘- — ~~ q
~~~~~~~~~~~

C ~ 2— — a —
3 — .g — 5 ~ 3 — 

‘~ C - —
- -. ‘ .z ~ — Z ~ .~~ 

—

— 
~~~~~~~~~~~~~~~~~~~ ~~ z ~: ~~~~~~~~~~ ~~~~~~~~~~ .~~ -~ ~~~~~~~~~~~~~~~~~

‘7 .~. 
-

~ 
‘7 

~ -~~~
‘ o. ‘7 .:. 

~~ Pw, ‘ eM — tt ~~ EM — • fl fli IN — V
— 

I I (‘-1 0 0 v-s r~ EM 0 0 ElI EM t’4 9 0 —‘

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _  a
I, ,,

~~~ V
.8 

.C~~~~ .8
4 4

EM — N .s * N N —

2-
~~ Eto - 

g
0
‘I 5

.~~ E~~— — =  ‘5 0— — — ~~ EM WE EM EM lIE E E
- 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0

~~ C
> —

- 
•1 S
.5

~, 
,..• a

> -

‘C ~~ - - W E  EM ~~ 0, ‘0 lIE N WE ‘ E  0 ,~~ —
— ‘~ 0, 0 0 —, 0 IC ‘0 ‘0 WE ~~ ‘0 El’ W~ ~~C. ,! _

_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
‘8 g
-‘

C e O  >
— C . ,  —
C ‘0 0 EM IC IS — lIE 0 0 4) 0 0 WE 0 0 ‘I
%‘ — “ -: -~ ~~ 

G, ‘o a IS ‘0 ‘~s EM ‘5— — — —- -E
S _ _ _  - ______________________________
.8

‘I
‘I, ~
— 5 -

~~~~~~~ ~~~~~~~ W E  ‘C C
o ‘7 ‘1

~ 

~~~~~ L
> S
_ _  - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I

~~~ 0 3 —
~M lI -

= S P

~~ 
0 0 0

‘~ —‘~ ‘~‘~ 
h 

Li ~I i i l i i i JL! J
7 

•



~~~T~~TT’IT’~~ ~~~~~~~~~~~~~~ 

—

~~~

~1

VICK & P ICKWELL

0
-o

•0~~

0

0
‘, ,‘

H . I
0 1

- .~~~~~l

it,

~~~~~~~~~ o r
- ‘

~~~ P I

1 ‘.4 E—
5-- ‘00 -4--• 

~~~ ~‘ ~~
— . z 

-~~~~~~~

~~~~~~~~~~~~~~~ 

~~ ~-‘0 -.

C 4  0

T
E

oT
—~~~~~

01~
• . 1

0
r i i i i i i ’ i io 0’. ~ ~~~~ 

it, ,q 
~~~~4. o o 0 0 0 ci 0 0 0

Thu O8~ ~ 3DNy9~osgv


