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CHAPTER I
INTRODUCTIOR

Snakes have been the object of much ressarch, especially in
the ares of venon and venom transsission, However, little has been

pubiished aboub the anatomical arrangement and pusition of internal

organs, particularly with refersnce to exiernal landmarks that can be

used to indicate thelr pésition in the living animal. This paper will
present evidence that there Ils a relationship between the nuxber of

ventral sea . some of the visceral organs, and

COMDAreS species of u&ilgfﬁnt size and in
different families.
Tentral seale ccunts have ofben been used as o means of identifi-

cation in snakes. The taxonomic significance of this character is esta-

blished and accented by Thompson, Selwidt, Vavis; Dowling and cthers.

apsen (1914), Schuidt and Pavis (U9hl) and Dowiing {1951) proposed

standard systens of counting venbral seales to eliminate the possibi-
iity of error, espscially in the throat regimﬁ.

Klavber (195&) listed the msasurements in millimeters of the lung,
heart, liver, stomach, gollbladder, spisen, kidney and testis in

Crotalus mitebelld pyrrhus. e also listed in milliueters the positicn

Cof these organs within the body eavity and caleulated the perceniaze
le ,ggns of these cr*ans in relationsnip to the number of ventral scales.

Tyson, as cited in Ahrenfeldt (1955), noted that the nuﬂbﬂr of



vertebrae and vribs of the rattlesnake egualled the number of seales on
the underside from the neck to the anus. If the relationship of verte—
brag and ribs tc ventral scales is consistent, one c¢ould thecrize that
a relationship could also be demonstrated in the position of the vis~
ceral organs. The reecoguition of such a relationship is important,
egspecially in animals without limbs or cther external indications of
division of the trunk into neck, thorax and abdamen.

Enowing the position of an organ by scale numhef should prove more

*,

useful than knowing its position by percentage of body lenghbh for it
is difficult to derive accurate linear measuresments either from moving,
live speeimens or frem hardened, preserved specimens that have been
coiled in jars.

L system that permits precise location of the position of wariBus
visceral crgans ceuld aid in studies of many sorts, With a knowledge
of organ position, physiclogieal, histological and morphologiecal studies

could be attempted with less possivility of death to the snake,



CHAPTEN IT

L DESCRIPTICN COF SPHECIES

The species of snakes used were Hatrix rhombifera rhombifera, the

diamond-backed water snake, Haldes stristuls, the rough earth snake and

Ancistrodon contortris laticinctus, the broad-banded copperhead.

H. rhombifera rhombifers, often wmistaken for the coltonmouth,

ranges from southeast Iowa to the Gulf and from west central Alabama
to central Texas, This sneke belongs to the family Colubridae, sub-
family Natricinae. It is large and bulky, ranging up to 63 inches in
lengthe It freguents varying types of aqpitzc habitate where it feed:
noeturnally on fish, frogs, small turtles and other aguatic animals,

In late August Lhesc snekes give bLirth to live young averaging 30 young
per litter.

The small secretive snake, H. siriatula telongs to the family of
harmless enakes, Colubridze, subfamily Colubrinse., Its distribution
extends frem Virginie to northern Floride and west to Kansas and Texas.
it rapges from seven to ten inches in length, is mocturnal arnd hides in
moist places under rocks and debris. Being small, it feeds on insects
and other small invertebrates, It measures gbout four inches in length
at birth and the average litler size iu seven.

A. conborbrix laticinctus belongs tu the family of vencmous snakes,

VYiperidae, subfamily Crotalinae, It is found in southern Kansas through

Uklahoma and eentral Texas to the Gulfl of Hexico. Iis length may reach



53 inches but average is 22 to 30 inches. This snake prefers moist
areas but does nob freguent ponds., 1Its diet consists mainly of small
mammals and Qccasianallj virds and insects. Two Lo ten live young per
litter are born in late August to eariy Seplenmber,

These three species of snakes were chosen because bLhey differ
from cne ancother taxonomically, in size and in habitat. If a relation~
ship does exist between the pesition of visceral organs and the number
of ventral scales in each species of snake studied, the knowledge de-

rived from it would be more valuable 1T based on widely separated taxa.



CHAPTER 11T
ANATGEICAL DISCUSSICN

The visceral organs, heart, liver, gallbladder, pancreas, genads,
and kidneys were conswdered in the order of their appearance in the
snake (anterior to posterior), For clarity, a brief and general ana=
tomical discussion of the organs considersd follows,

The entire pleuroperitoneal cavity and the relationship of the
organs within it, is qguite unique in snakes due to the attenuated body
f@rn and the e@nsauuenb necesgity for a linear arrangenment of the ore
gans., Thus there is a marked asymmetry of the viscera, particularily
of the paired organs, those of the right side being anterior to, as
well as larger than those of the left (Smith, 1954).

Bue to the compression of the organs within sueh a small, cylind-
rical space the organs are elongated, diminished in size or in some
cases eliminated entirely. For example, one finds two lungs in the more
primitive snakes bul the more advanced snakes have only one functional
lung, the right, and 2 rudimentary left lung.

The lung is divided into three regions: the tracheal, bronchial
and reservoly regions. The tracheal lung, which is the most anterior
region, fills the anterior part of the body cavity and terminates oppo-
site the center of the heart. This lung tissue is filled directly with
alr from the trachea that lies bslow it. The trachea is split dorsally

frog the beginning of the tracheal lungz to its entrance into the bron-



chial lung (Klauber, 1956).

The bronchus or terminus of the trachea supplies air to the bron-
chial lung tissue. The boundary between the posterior tracheal and
anterior bronchial portions is often not precisely definable., The
bronchial pertion, also called the respiratory or vascular lung, ter—
minates anterior to the gallbladder (Varde, 1951). Its total length
depends upon the length of the snake.

The final section of the lung is a bladderlike tube with a thin,
translucent wall which serves as an air reservoir. The length of the
reservoir lung varies in different species, often extending as far as
the anterior end of the gonads.

The heart is three-chambered in all snakes and lies in the anterior
part of the body with the lung dorsal and to the right of it and the
esophagus to the left of it. The muscular ventricle is the most ap-
parent part of the heart whem viewed ventrally. The ventricle is par-
tially divided by an incomplete interventricular septum which extends
from the apex toward the center. The conus arteriosus no longer exists
as a separate part. The conus arteriocsus, as well as the ventral aorta,
is split into three main trunks.

The esophagus is a thin walled membranous tube lying to the left
of the heart and opening intc the cardiac part of the stomach at the
level of the middle of the liver. The anatomical distinction between
the esophagus and stomach is not easily seen unless the stomach is dis-
tended with food. The stomach which can be greatly distended, ends
posteriorly with a small pyloric portion, much narrower than the body,
and terminating with a sphineter. This sphinecter divides the stomach

from the cciled small intestine, with the small intestine leading into



a short large intestine which terminates in a cloaca.

The accessory organs of the digestive system, the liver and pan-
creas, are very distinctive, The liver is the most cocnspicucus organ,
being reddish-brown in eclor., Its anterior snd lies posterior to the
heart and the posterior end is found in the middle of the Lody cavity
some distance anterior to the gallbladder. The ¢ ommon bile duct, which
appears to divide the single lobe of the liver, lies in the ventral
midline of the liver and courses through the mesentery to the gallblad-
der and pancreas posteriorly. After giving off a branch to the gall=-
bladder, it cpens into the anterior end of the small intestine.

A membranous, greenish gallbladder is found at the level of the
entrance of the bile duct into the small intestine. It is posterior
to and completely separate from the liver. The ducts of the pancréas,
a globular gland adhering closely to the posteriorend of the gallblad-
der, enter the small intestine just anterior to the bile duct.

The gonads adhere to the lateral walls of the pleurcperitoneal
cavity on either side of the small intestine. They are always found
posterior to the pancreas but the exact position cannot be predicted
precisely because the gonads vary in size and position depending upon
the state of the sexual cycle, especially in the female. The gonads are
solid structures with the right gonad being larger and situated farther
forward.

The metanephriec kidneys which are similar in both sexes and situ-
ated behind the gonads, are composed of a series of irregular lobes
adhering to the lateral walls of the coelom, The kidneys, like the
gonads, are asymmetrically placed. One kidney may lie entirely behind

the other or they may overlap t o a varying extent. The mesentery ex—



& Ccog

s
L

£
i

Lo

dney

i

&
%

e R

i

%
i

7

nd to

s be

O

A
e

g

P

wBInNary

~
o
n
74

acking

L

S e
g

dey

304

i

G
BRER

T



CHAPTER It

MATERIALS AND HMETHCDS

Twenty preserved specimens of N. rhombifera rhosbifera, 30 speci=-

zens of H. striatula and 16 &Q“Q’A ns of A. gontortrix iasbicinctus
were cobtained from the Cklashoma State Unlversity Huseum. Ten {. rhome

ifera rhombifera and five 4. conborbrix laticinctug were ccllected

allve near the University of Cilahoma Blological Station at Lake Texoma.
A1) eof the snakes under consideration were females. The snakes wers
chosen because of their diversity in size, habital and taxonomic posi-
tien.

Live speclimcns were killed with an injection of scdium nebutal
through the foramen magrnum into the brain. This killed guickly and

caused the muscles to relax, thus insuring the natural position of the

Although the sample tosted was restricted Lo females the relstion-
ship couvld alsc be applied to males. Most variability occurs in femsles
according to Smith (1954) who ncted that gigantiss, the presence of

abrnormally large animsls in a population, is usually restricted to fe-

males,

than males. The males have longer tails thon the d

tracted hemipenes are accommodated in the tail., BDeing lenger thes tail
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requires more scalese to sheathe them. The females, on the obther hand,
must carvy eggs and young that represont a considerable proportion of
the bady bulk, and so are favored with additional ventral secales (Klave

ber, 1956}.

Elauber found that the gl dimcrphism in the ven=

trals, with the females invarisbly higher, varied from 0.5 to 4.0%, with

an average of 2,3%k. This indiecated a higher count of about four or five

ventral seales in the females of most species. These ranges were found
to be constant. Thus, if there is a definite relaticnship of the ven—
trals to the pesition of visceral organs in the female population, one

ould by adjusting percentages, apply this relationship Lo male populam
tions,

Sehmidt and Davist' (1941) method of counting ventrals wae employed.
They recommended starting the count with the first venvrél scale which
is distinetly wider than long, and proeeeding to the scale inmediately
before the anal plate (Figs. 1 and 2). The venitrals were counted twice,
cnece from anterior to posterior and onee from posterior to anterior, to
eliminate error. The total lengbth of the snake was measured to the
naarest inech.

A midventral ineision from threalt to vent was made v o reveal the

ergans of the pleurcPeritoneal ecavity. Speecific eounts for the anterior
and posterior ends of the heart, liver, ga:lbladder, panereas gnd the
anterior ends of the gonads and Kidneys were taken randomly to lessen
the possibility of ervor {Pig. 3J. Afber the randem count was taken
for each organ the count was taken again beglmning at the snberior end
of the body and progressing to the vent. To avoid biss, no two mem—

bers of the same specles were counted cunsecutively, except in unavoid—
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Figure 2. Determining the Last Ventral Scale



Fig. 3. Internal anatomy of A. contortrix laticinctus

1. heart. 2, liver. 3. body of stomach., L. pvloric
stomach. 5. gallbladder. 6. parcreas. 7. small intestine
8. oviduct. 9. kidney 10, large intestine.

12
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circumstances. If {he organ in yuesbieon was lcoeated within less tha
une hall of one scals length of ths adjpining seale, the secale was aob
included in Lthe covnb.

The seales marking the posterior ends of the gonsds gnd kidneys

3

were not counted because the length and posi
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the coslom varied due to differing degrees of sexusl activity.

Hean ventirsl scale positions of crgans and their confidence inter-
vals for each species of snake were caloulated using methods given 1n
Steel and Terre (1960}, Wy use of TUAD type IBY data-~processing

machine.



IS ARD DIBCUSSICH

2.1

T B o van s s ey 3 S PR S S I N S R N 32 Y 4 3 aad
It was presumed fyoe the beginning of this shudy, that at birth

a2 speke has its Tuil cumplement of wventral secales, agd bhat thess scales
increase in lengbth snd width at 2 rate proportionale to the increase

in slze of the visceral organs. The basls for this assumption was the
Tact that the mumber of ventral scales are reladively constant feor a
given species {Dowling, 1951), and Tyson's (1633 cbservation that the
nusber of vertebrae-~bearing ribs of Lhe fattlesnake gguatied the number
of sesles on the belly,

he daba listed in Table I, I1I and IT show bhe mean values and

*

conflidence intervals as derived fros the means and standard deviations
for the anbterior and pesterior ends of each oygan in sach species. A

90% confidencemwinterval was derived us £ 30 obssrvations for Malrix

5.

ard Haldea and 20 cbservations for Ancistrodon. According to Lhe data

oitgined, a relatlomship does =uist between venbral scale count and ore

gan loeaticn, bubt variation ils greater in K

5

rix than in Haldea and
: F23:08a

Ancistrodon.

x

The relationsihips, as found in this study, may nob be sppilicable

to ether smakes of the sams species for ssveral reascas. Rlauber (1956)

3

demenstrabted variation in thé number of wventral scalaes in snakes of the

[EN

same species {rom different geopraphical regions. The snakes considered

.
"~
&

in this study were taken from a lluited geoprapbical area, bhus the data

1L



TABLE T

MEAN VEYTRAL SCALE COUNTS FOR POSITION OF ORGANS ANVD
THETIR COMFIDENCE INTERVALS FOR 30 SPECTMENS OF
NATRIX RHOMBIFERA RHOMBIFERA

Abbrev, 90% Confidence Interval

Orgzan of organ Mean  Lower limit Upper Llimit
Heart begins HB 2445 R2eh 26.6
Hsart ends HE 30.2 27.7 . 32.5
Liver begins LB 40.3 36.9 43,7
Liver ends | LE 69,9 66.6 73.0 -
Gallbladder begins GBB 77.6 719 83.3
Gallbladder ends GBE 80.1 | 73.8 | 86.2
Pancreas begins PB 80.9 75.3 86.5
Pancreas ends PE 82.4  76.0 88.0
Left gonad begins LGB 107.9  102.0 113.8
Right gonéd begins RGB 99.2 92.6 105.8
Left kidney begins LKB 117,32 11lL.2 123.2
Right kidney begins RKB 108,6  102.9 114.3




TABLE II

MEAN VENTRAL SCALE COUNTS FOR POSITION OF ORGANS AMD

THEIR CONFIDENCE INTERVALS FOR 30 SPEC

HALDEA STRTATULA

MENS OF

16

90% Confidence

Intervals

Organ Mean Lover Llimit Upper limit
Heart begins 20.7 19.2 22.2
Heart ends 24,6 23,1 26,1
Liver begins 31.0 29.6 32.4
Liver ends 66.2 62,5 69.9
Gallbladder begins 78.6 Tha 1 82.9
Gallbladder ends 79.6 75.3 83.9
Pancreas begins 80.6 76.3 84.9
Pancreas ends 81.6 77.3 85.9
Left gonad begins 974 92.9 101.9
Right gonad begins 89.3 82.9 95,7
Left kidney begins 106.8 102.8 110.8
Right kidney begins  101.5 97.5 105.5




TABLE ITT

MEAN VENTRAL SCALE COUNTS FOR POSITION OF ORGANS 4MD
THEIR COMFIDENCE INTERVALS FOR 20 SPECIMENS OF

ANCISTRODON CONTORTRIX LATICINCTUS

17

90% Confidence Intervals

Organ Mean Lower limit Upper Llimit
Heart begins 46.3 Ll 6 47.9
Heart ends 51.0 49.0 53.0
Liver begins 52.1 49.8 544
Liver ends 31.9 78,9 84.9

' Gallbladder begins 90.7 87.2 9.2
Gallbladder ends 93,8 90.5 97.1
Pancreas begins 94,2 91.0 97 o4
Pancreas ends 95,8 93.0 98.6
Left gonad begins 109.5 107.3 111.7
Right gonad beging 101.8 99.0 104.6
Left kidney begins 120.8 118.4 123.,6
Right kidney begins  116.5 113.8 119.2




may not apa;g perfectiy to snakes from other localitiss,

Variability in these particular data may be due teo the fact that
there was no way of determining the conditions under which these snakes
devaloped escryeloglcaily. Fox {(1948) performed some importent experie

zonts showing the effect of prenatal Lesperature ecnditions on soale
counts of Foung. He procured gravid female garter BNEKGE from a
iimited Joecality, and, having divided Lhew ints twe Sroups, he sube
3ecﬁaé:sna groupg to a higher temperaturs than the other during the peorw
lod of ambryonic development of their young. The young born to the

notbhers in the cooler room hed ¢ Ffewer wentrals than those

whose mothers had been kept WATEHEE during peshtation.
At the $0% level of eonfidence cne ean expect o find the front

and of the heart within a bthree-scale rangs in Ancistrodon and Haldeas

and a fourescale range in Halriz. The heart ip all snecies was ab least

U ey

four scales in Jenghh, oltalined for hoth ends of the heart

indieatad that in the bhres speeies sbudled the heart liss adjacent

o four or flwe vontral nca;ag, regardless of age or size of the snake,

P*:

The size of the organ therslore, seems Lo increase al a rate egual to

the rate of increasse in the size of the snales,

- Aceording to the data, the confidence intervals for the anterior
and posterier ends of the liver show variaztion im the position of the
organs. Table IV, V, and YI list the length of the ilvsr in ventral
scales taken up by vthe liver. Sven though the placemesnt of the organ

is not consistent the dota show that the liver on the averags, covers

29 seales in Aupclstrodon and Nabtyriz and 23 scadles in Haldea., This suge
: : Laigeq :

ey of ventral scalss,

\ g e D g P .. & EE A S ;
zasts a procise lengbh of the 1 relative to
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TABLE TV

THE LENGTH O THE LIVER T NUMBER OF SCALES
AND PERCENTAGE OF TOTAL VENTRAL SCALES
T NATRIX RHOMBIFERA RHOMDIFERA

Total number of ventral  Total number of Percentage of total ventral
scales under liver ventral scaleg scales under liver
30 146 20%
29 150 19%
26 145 18%
30 150 20%
33 148 22%
30 145 21%
28 149 19%
30 140 20%
35 149 23%
27 143 18%
32 143 22%
32 146 21%
27 143 18%
28° 146 19%
33 146 22%
20 145 13%
32 148 21%
28 143 19%
27 143 18%
30 146 20%
31 148 20%
27 : 146 19%
30 149 20%
28 145 19%
30 150 20%
30 150 20%
31 146 21%
32 LA7 21%
30 145 21%

31 149 20%




THE LENGTH OF THE LIVER IN NUMBER OF SCALES
AND PERCENTAGE OF TOTAL VENTRAL

TABLE V.. .

SCALES TN HALDEA STRIATULS

Total number of ventral

Total number of

Percentage of total ventral

scales under liver

ventral scales

scales under liver

38
35
36
33
34
36
36
34
39
36
35
34,
34
38
36
34
33
38
32
32
33
35
35

122
120
125
120
126
121
125
120
120
126
120
124
120
122
120
125
125
126
124,
121
120
122
123
124
123
121
128
127
124
123

31%
29%
29%
28%
27%
29%
29%
28%
32%
29%
29%
27%
29%
31%
30%
27%
27%
30%
26%
26%
28%
29%
28%
25%
27%
31%
28%
28%
29%
29%




TABLE VI

=t

THE LENGIH OF THE LIVER IN NUMBER OF SCALES 4ND
PERCENTAGE OF TOTAL VENTRAL SCALES TH
ANCISTRODON CONTORTRIX LATICINCTUS

Total number of wventral

Total number of

Percentage of total ventral

scales under liver

ventral scalesg

gscales under liver

R5
28
33
26
29
29
29
27
30
29
31
28
31
31
32
30
31
32
30
35

149
148
151
143
150
150
148
148
151
148
150
149
149
147
148
150
149
150
148
151

18%
19%
21%
18%
19%
19%
19%
15%
20%
19%
20%
19%
20%
20%
21%
20%
20%
21%
20%
23%




for esach species.

Thé positions of the gallbladder snd pancreas are variablie accorde—
ing to the confidence intervals values shown. Upon further analysis,
it was found that the sverage position of the gallbladder was nine
scales behind the posterior end of the liver in Apcisiroden, twelve
scales in Haldea and eight scales in Habrix. The average size of the
gallbladder in Natrix was 2.46 scale lengbths, 1.0 scale lengths in
Haldea and 3.2 scale lengths in Ancisirodon with wvery litile deviation
from the mean. Several specimens had large gallbladders due to dise
tention with bile at the time of dissection. The gailbladder increass
in lengbh, when disitended, thus spanning more ventral scales.

In alil cases Lhe pancreas was found adhering closely to the pos—
terior end of the gallbladder, therefore its location was dependent
upon the position of the gallbladder. The average size of the pancreas
in Natrix was 1.46 scale lengths, 1.0 scale lengbhs in Haldea and 1.6
scale lengths in Ancistrodon.

It was presused at the begimning of this study that the gonads
weuld vary in position because of differing degrees of sexual activity,
especially since all of the specimens were female. It was presumed
also that the added bulk of the developing young would push the kidneys
out of their ususl position. Both assumptions were found to be true in

Hatrix and Haldes but neot in Ancistrodon.

The range of variation in the p@sition of the gonads and kidneys

in Hairix and Haldea studied was great, but not in the Anecistroden

Table 111}, due to the fazct that only lwo specimens of idneistrodon

were gravid, while most specimens of Nabtrix and Haldea were,
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the goenads in Ancistrodon were 2,0 scales on either side of the mean
Tfor the left gonad (mean 109.5 scales) and 2.8 scales for the right
gonad (mean 101.8 scales). The lower and upper limits of variation for
the kidneys were 2.4 scgles fer the anterior end of the left kidney
(mean 12@.é seales) and 2.7 scales for the right kidney (mesn 11€.5
sea”as); The freguency distribution table for Apcistircdon further in-~
dicates the lack of vardsbility in this area.

The frecuency distribution tables Vi, VIII, snd IX also show & re-
iztionship between the staggered position of the right gonad and kidney
to the left gonad and kidney, with the right being situated anterior to
the Eeftg

From the ansliysis of data, it was evident that the relationship
cf ventral scales to the position of visceral organs is proximate but
not absolute. The relationship of the size of the organ to the nusber
of wvenbral scales is evident. The data support the theory that the.
seales inerease in lengih at a rate proportionate to the increase in
size of visceral organs, and the size and:mate is constant for a
given spaqies.

An organ can be located with accuracy by number of ventral scales
and by percentage of total ventral scsles., The relationship of position
of organs to musber of ventral scales is constant as derived for each
of the three species of snakes studied bubt can be applied only to that
one speeies. It cannob be said, for exemple, thst the hesart begins at
the 204 level of total ventral secales in all species of snakes nor can

this means of definition be used for other visceral crgans.



24,

TABLE VII

FREQUENCY DISTRIBUTION FOR POSITION OF VISCERAL
ORGANS IN NATRIX RHOMBIFERA RHCMBIFLRA

No, Scales *HB HE B TE GBB GBE PB PE LGB RGB TKB RKB

1820
21-23 8
RL=26 20
2729 2 1l
30-32 17
33-35 2
36-38
39-41
L2=bd,
45=4"7
48~50
51-53
54=56
57=59
60-62
63-65
66-68 6
69-T1 18
TR2=T4 6 5
7517 9
78=80 10
81-83 6
8486
. 87-89

90-92
93-95
96-98
99~101
102104
105-107
108-110
111-113
114~116
117-119
120~122
123~-125
126-128

= ON O

ON~T ~2 02
o~
(@]

2
0 W O B

= 0 Wt
R R !
o
0O W 0N
Ut

¥Refer to Table I for abbreviation of organs



TABLE VIIX

FREQUENCY DISTRIBUTION FOR POSITION OF VISCERAL
ORGANS TN HALDEA STRTIATULA
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No, scales *HB HE 1B TLE GBB GBE PB PE LGB RGB IKB REB

18=20 11

21-23 19 3

2426 27

27-29 1
30-32 28
3335 1
36-38

39-41

L2=Ll,

L5177

48=50

51-53

54-56

57-59

60-62

6365 1
6665 12
69-71 10
7271, 7
75-77

78-80

6 4L 3
2 11 9
81-833 10 11 10
8/,~86 24 T
87-89 1
50-92

93-95

96-98

99-101

102-104

105-107

108~110

111-113

114~116

117-119

120~-122

123-125

126-128

-3 N0 W
O

N o HNO
-

R
2

*¥Refer to Table I for abbreviation of organs



TABLE IX

FREQUENCY DISTRIBUTION FOR POSITION OF VISCERAL
ORGANS IN ANCISTRODON CONTORTRIX LATICINCTUS

No, Scales *HB HE IB ILE GBB GBE PB PE LGB 1GB LKB

18-20
21-23
24=26
2729
30-32
33-35
36-38
3941

U b
e
Ut A
WO
e
fes}
= O
W
| Y
O~

102-104
105-107
108-110
111-113
114~116
117-119
120-122
123~125
126128

1
e
12
1 1
L4
5
5
13
2

OO

*Refer Lo Table I for abbreviation of organs



CHAPTER VI

SUMMARY

Counts were taken of the number of veniral scales and the position
cf the heart, liver, gallbladder, pancreas, gcenads and kidneys relative
to the ventral scales in females of three spocies of snakes, Thirty
specimens of Natrix rhoubifers rhosbifers and Haldea striatula and 20

specimens of Ancisirodon contortrix laticinetus were examined.
The data were treated statistically to derive confidence intervals

and ‘0 plot frequency distributions. From th& analysis, it was evident
that the relationship of ventral scales tc the position of visceral
organs while not absolute, is sufficiently precise to ensble most organs
tc be lecated with considerable accuracy. The relationship of the size
of the organsto the number of ventral scales is evident. The data
indicate that during growth the scales increase in length at a rate
proportionate to the increase in size of the visceral organs so that the
relationship between scale size and organ $ize is constant fof a given

species.
Conclusions

1. The pesition of visceral crgans in relationship %o the
number of ventral scales can be located with considerable
accuracye.

2. The position of these organs is specific for a given speciss
and cannot be applied to other species.



5.

7.

g
“*

s

were taken from a hxmgteu sec

o~

The mawber of wentral scalses was constant within a

five seale ramg&.

The ventral secales increase in length at a rate pro-
sorbionate to the increass in sige Qf the vi&c@rai

organs, and Lthe size and rate is efﬁuﬁ&Lﬂ for a given
Bpecies.

Vapiation in the nunber of ventral sezxles in snakea of the

nhieal reglions was npoted
wlered in this study

vieal ares, thus the data
s from other lowm

eccles fran ds

; Tfereqt geos
lauber {1936). |

m Q

may nobt apply perfectly to snak ties,
Yariabillty in the number of venbrol scales in these pare
Lieulary ﬁwﬁa\way be due to the faeb that thers was no way
of deteraining the ecnditions under which these snakes
ue“eiggea evhryologically. Fox (1948) performed an ou
periment showing that tesmperature effects the number of
W&be&i seales during eobryonie development.

issection and statistical data showed that the posibion
of the gonads and kidneys varied in gravid femal

3 x,ef:a' * ?h@
ym&lhmon of these organs vorled 1ittle in ﬁ@ﬁ*?F&Viﬁ fom
males. OSince s comuon nesentery sungarts & onad and
ikidney the eniarged state of the gonad cou la u&g;l&ce
the kidrney by siretehing th vwcacntery.

ﬁ&th@ggh‘ﬁ%= iidneys were found to vary in posibion in
fesales, thds pay nol be true in males, which wers nct
studied,

That the gallbladder, in all snakes studied, was found to
be completely separated fra; the liver. It was supported
by & ligasent witich extended from the iiver to the galle
bladder and pancreas,
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