
DHE COTTONMOUTH OR 
WATERMOCCASIN, AGKISTRODON 

PISCIVORUS (LACEPE) PART IV Of IV Pete Strimple 

VENOM 
•Yield 

In order to obtain the venom necessary for 
toxicity studies, antivenin production and 
medical purposes, venomous snakes are subjec
ted to the extraction process known as "milking". 
The yields from the extractions are given as 
either a liquid volume {cc or ml. of fresh 
venom} or as a dried weight (in mg} after freeze
drying or dessication. 

Venom yields for water moccasins {from young 
specimens to adults} have been given many 
times, with a range from 0.32 - 2.50 cc (80-
300 mg}. Listed below are some of the yields 
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given by various authors followed by the two 
highest yields thus far recorded for the species. 

Amaral (1928): 
young specimens - 0.32 cc/90 mg, 
adults - 0.42 cc/ 120 mg, 
old adults - 0.53 cc / 150 mg 
exceptional adults - 1.05 cc / 130 mg 

Wolff and Githens {1939b}: 
0.55 cc/ 158 mg {an average taken from 315 
snakes. over a two year period, the range was 
0.333 - 0.777 cc / 80 - 237 mg}. 

Allen and Swindell { 1948): average yield 0.8 cc, 
largest yield - 2.5 cc 

Agkistrodon piscivorus Photo by Arne Bakker. 
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Brown (1973): overage yield 125 mg 
(range from 80 - 237 mg). 

Minton ( 1980): overage adult specimen 
100 - 150 mg 

Russell (1983): overage yield 90-170 mg, (using 
data supplied by Ross Allen). 

Phelps ( 1984 ): overage yield 80 - 180 mg 

To dote, the two largest venom yields from a cot
tonmouth ore those reported by Wolff and Githens 
(19390). A large mole, measuring 60 inches in 
total length, yielded 4.0 cc of venom with a dried 
weight of 1.094 grams. Five weeks earlier, the 
some snake yielded 3,5 cc of venom, having a 
dried weight of 947 mg The yield of 4.0 cc is just 
over seven times the overage yield of 0.55 cc 
reported by Wolff and Githens (1939b). 

• Potency 
The LD50 (lethal dose 50% or lethal median 
dose) is probably the most useful and widely 
used method for determining the lethality of 
snake venom. Russell (1983) defined it as 
"that dose of venom or venom component that 
kills 50 percent of a given group of animals". 
The most commonly used test. animals ore 
mice, although young rots and pigeons ore 
also used. A group of animals, ranging in 
number from 4 - l 00, is injected with known 
quantities of a particular venom under labora
tory conditions. These dosages range from 
"the minimum amount that kills all animals in 
a: group to the maximum amount that kills 
none" (Russell, 1983). Statistics con then be 
used to calculate the LDso-volue, which is a 
useful tool when comparing the venom of dif
ferent species of snakes. When using these 

values it is important to state the route of injec
tion used (subcutaneous, introperitoneol, or 
intravenous) because each of these con result in 
extremely different LD50-volues, with the intra
venous route giving the lowest. Once determi
ned, these values ore reported as either milli
gram/kilogram, or as milligrams ( occasionally 
micrograms) / exact animal weight. Results 
given as mg/kg. con be converted to mg by 
multiplying the number by the weight of the test 
animal, then dividing by l 000. 

Several authors hove supplied LD50-volues for 
cottonmouth venom over the years, a few of 
which ore listed below. 

Minton (1980) listed on intravenous LDso
volue of 80 micrograms (0.08 mg) for 20 
gram mice. Brown (1973) supplied LD50-volues 
ranging from 1.1 - 4.0 mg/kg., but did not 
give the weight of the test mice. If on overage 
adult mouse is considered to weigh approximate
ly 20 grams, the values given by Brown con be 
calculated to be between 0.02 - 0.08 mg Rus
sell (1983), using data supplied by Ross Allen, 
reported on intravenous LDso-volue of 4.17 
mg/kg. for mice weighing 20 grams. If calcu
lated for the body weight of the mice the LDso
volue would be 0.083 mg, almost identical to 
that given by Minton ( 1980). 

Another, less popular method for determining the 
lethality of snake venom is the MLD or minimum 
lethal dose. Githens and Butz (1929) defined 
this as "the smallest quantity, expressed in milli
grams of venom, which will kill a pigeon of 350 
gram weight, injected intravenously". Githens 
and Butz (1929) and Githens (1931) both repor
ted on MLD value of 0.1 0 mg for cottonmouth 
venom. Wolff and Githens (1939b) listed the 
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results from a series of 16 extractions which toto
led 315 snakes. The overage MLD value from this 
study was given as 0.09 mg These some authors 
tested the venom from the two record yields' 
mentioned earlier in this paper. The MLD values 
for these two yields (4.0 and 3.5 ml.) were found 
to be 0.07 and 0.06 mg respectively. 

Often times, the potency of the venom from 
juvenile snakes it questioned. In the post some 
people hove suggested that juveniles either pos
sess on extremely weak venom, or lock it alto
gether. Research though hos shown that the 
potency of venom from young snakes is usually 
equal to, and sometimes greater than, that of on 
adult. Allen and Swindel (1948) stated that the 
venom extracted from eleven, one week old cot
tonmouths "was found to be more potent than 
that off adult snakes". 

THE BITE 

• Effects 
The destructive or necrotizing effect thot.cotton
mouth venom hos on tissue is well known. Min
ton (1980) gives on excellent description of 
these effects; "Cottonmouth venom literally dis
solves the tissue that it contacts. Small blood 
vessels ore disrupted so that the blood leaks out. 
As the zone of vascular damage increases in size, 
the animal bleeds to death into its own tissues. 
The heart foils, not because of direct injury, but 
because it con no longer pump effectively 
through the riddled vascular bed". 

Additional damage con occur as the result of 
gangrene, which often times is a result of cot
tonmouth bites. Allen and Swindell (1948) sta
ted "Our records show that fifty percent of moc-

. cosin bites result in crippled fingers or toes, due 
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to gangrene which usually sets in as a result of 
coagulation, destruction of red corpuscles and 
strangulation of blood vessels". 

Other symptoms that hove been recorded as a 
result of moccasin envenomotion include; 
edemo, ecchymosis, pain, weakness, nausea, 
sloughing of skin around bite area, uncons
ciousness and respiratory difficulty. 

• Factors affecting seriousness 
Many factors affect the severity and final outco
me of a snakebite, a few of which include; 
- health of the snake, 
- amount and potency of venom injected, 
- size of the snake, 
- health and size of the victim, 
- location of the bite, 
- the elapsed time between the bite and the 

administration of antivenin. 

The amount of venom injected is highly variable 
and is controlled by the snake. Dry bites, bites 
in which no venom is injected, hove been repor
ted to account for up to 30% (possibly 50%) of 
the snakebites in this country. This statistic, 
comforting as it may seem, should not be used 
as justification to keep a snakebite victim from 
receiving prompt medical attention. 

• Frequency of Bites in the U.S. 
Cottonmouths hove been reported to account for 
approximately l 0% of the snakebites that occur 
each year in the United States (Caras, 1974; Git
hens, 1935). Parrish (in Russell, 1983) determi
ned that cottonmouths were responsible for 7 .3% 
of. the 2,836 snakebite coses that he reviewed. 
Detailed accounts of annual snakebite coses and 
the species involved hove been published. Hut
chinson (1929, 1930) gave such accounts for the 
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calendar years' 1928 and 1929, respectively. In 
these, he included tables containing the number 
of snakebites that occurred each week and the 
species involved. Coses in which the identification 
of the snake was not known, or was questionable, 
were included under columns headed "Rattlesna
ke spp." or "Species undetermined" (Hutchinson 
1929, 1930). From the data that were presented 
in these tables, it con be calculated (in those 
coses where the snakes' identity was known} that 
Cottonmouths were responsible for 9. 4 % of the 
snakebites in 1928 'and 9.6% in 1929. 

• Fatalities 
Fotoloties from cottonmouths bites, while not 
common, do occur. It hos been estimated that the 
lethal dose for on adult is approximately l 00 mg 
(Minton, 1980 and Phelps, 1984). 

The mortality rate (number of deaths/ total num
ber of bites} for moccasin bites has been given as 
0.13% by Parrish (in Caras, 197 4 }. Allen and 
Swindell (1948) supplied information on cotton
mouth bites that were recorded in -FloFido from 
1934 - 1944. A total of 68 bites occurred, resul
ting in 3 fatoloties. The morality rate for this 11 
year period would be 4.4 %. It should be pointed 
out though, that all three deaths occurred in 1934. 
Since only eight bits were reported . for that year, 
the morality rote would be 37 .5 %. 

SUSCEPTIBILITY OF SNAKES 

The affect that a snake's venom has on itself as 
well as on snakes of the some or different spe
cies hos been a rather controversial subject for 
many years. Some people may believe that a 
venomous snake is immune to its own venom. 
(or that of a conspecific}, but not that of anot
her species. Others may believe that they ore 

immune to all types of venom. In addition, it is 
often said that colubrid snakes, such as kings
nokes, ore immune to snake venom. 

The main problem is determining whether or not 
venom was injected into the bitten snake. A snake 
could receive a dry bite, therefore showing non 
sign of envenomotion. This could then be misin
terpreted as on indication of immunity on the port 
of the victim. 

Many literature accounts con be found of veno
mous snakes inflicting bites upon other snakes. 
The results of these bites con range from no 
effect, to death within a few hours. Specific 
coses involving cottonmouths and other veno
mous snakes ore given below. 

Munro ( 1947) reported on a female Sistrurus 
miliorius streckeri that bit a small mole Crotolus 
horidus horridus. The bite was at mid-body and 
resulted in no apparent ill-effects. The author 
summarised this incident as follows: "If, as 
seems likely from the vigour of the bite and from 
the Pig my Rottier' s customary readiness: to inject 
venom, a. normal amount of poison hod been 
injected into the considerably smaller Timber Rot
tier, it is evident that the venom of the Pigmy 
Rottier does not hove serious effects on the Tim
ber Rottier". Fitch (1960) stated that the effects 
observed from copperheads biting other copper
heads ranging from "no perceptible effect at one 
extreme, to almost instantaneous collapse and 
death within a few minutes at the other". 

Gloyd (1933) reported on a 4 ft. Western dia
mondback that was bitten by a 2.5 ft. cotton
mouth on November 18, 1932. By the following 
morning, the only symptoms that were evident, 
were swelling and discolorotion of the skin at the 
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site of the bite. By the third day after the bite, 
the diamondbacks' condition hod worsened, lea
ding eventually to its death. A post-mortem exa
mination of the bite area revealed signs of enve
noumotion that included "extravosotion of blood 
and lymph, and evidence of general histolysis in 
all tissues of the body wall" (Gloyd, 1933). Addi
tional, tissue destruction was found along the 
body cavity, and the lung was filled with blood 
that did not coagulate. 

Conant (1934) reported on a 2.5 ft. cotton
mouth that hod bitten a 26 inch northern pacific 
rattlesnake Crotolus viridis oregonus at a point 
anterior to the base of the toil. The oregonus died 
approximately five hours after the bite and 
showed marked edemo in the area of the bite, as 
well as discoloured muscle tissue and sloughing of 
the skin. The left kidney was also affected, appe
aring "swollen and deep purple in colour" 
(Conant, 1934). A few days later the some cot-
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Agkristrodon contortrix Photo by Arne Bakker. 

tonmouth was found swallowing another Crotolus 
viridis oregonus. The snake was still olive when it 
was disgorged but died several hours later. At this 
time the head and neck area were greatly swollen 
and the tissue was purplish in colour. 

Detailed studies on the effects of snake venom 
upon different species of snakes hove been perfor
med under laboratory conditions by numerous 
authors including Nichol, Douglas and Peck 
(1933), Allen (1937), Keegan and Andrews 
(1942), Swanson (1946) and Sonders (1951). 
In these experiments snakes were either forced to 
bite themselves, or were injected with varying 
doses of venom. The venom from several different 
types of snakes was used, including that from cop
perheads, cottonmouths, diamondbacks, timber 
rattlesnakes and mossosougos. Recipient snakes 
included boids, colubrids and crotolids. In these 
studies the effects that the venoms hod, as well as 
the final outcome were recorded. Results ranged 
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from no observable symptoms in some cases, to 
death within a few minutes or a few days in a large 
percentage of the others. 

CONCLUSION 

It is hoped that from this article the reader will 
have increased his knowledge and appreciation of 
the cottonmouth Agkistrodon piscivorus. These 
snakes, while potentially dangerous, are a fasci
nating species possessing many interesting charac
teristics and habits. Breen ( 197 4) stated: "Even 
the most ardent snake admirer would not call the 
water moccasin a pretty reptile". I would have to 
disagree with Breens' statement, as I find that 
cottonmouths, especially juveniles, are one of the 
most attractive crotalids in the United States. 

The bibliography of this article is divided into lite
rature cited and suggested reading sections. 
While by no means exhaustive, these sections are 
somewhat extensive. It is hoped that through this 
bibliography, some readers will become aware of 
the numerous sources available for obtaining 
information on any reptile or amphibian. 
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