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INTRODUCTION

The data included here form the basis of a review of the adaptations of

the reptilian blood system for oxygen transport and delivery (Pough in press a)

.

Table 1 includes data directly related to oxygen transport (hematocrit, hemoglobin
concentration, blood oxygen capacity) and Table 2 summarizes measurements of the

Bohr Effect, Information on blood oxygen affinities and heats of oxygenation
has been presented elsewhere and is not included (Pough 1977a, b, in press a),

The measurements included have been drawn from diverse sources and various
techniques of measurement were used. I soon realized that it was not practical
to make distinctions among different techniques or methods of reporting data
because in many instances the original sources did not provide the necessary
information. I have generally retained the taxonomic designation employed by
the original source; a few major changes are explained in footnotes. To be
consistent with papers based on this summary (Pough in press a, b) I have
used Chrysemys in place of Pseudemys and Nerodia for New World Natrix

,

This summary incorporates and extends data presented in two earlier
summaries (Dessauer 1970, MacMahon & Hamer 1975a). In every case I attempted
to verify those data and I was successful in most instances. (In some cases
I have chosen to report different values from the same sources,) There were
a few plausible records in the earlier summaries that I could not trace. In

those instances I have included the datum and cited the summary as its source.

Ontogenetic variation in the oxygen transport characteristics of reptilian
blood is widespread and may be reflected by ontogenetic changes in ecology or

behavior. (See Frair 1977 and Pough 1977c, d, 1978 for examples and a review,)
Altitudinal variation has also been noted (Vinegar & Hillyard 1972, Weathers &

White 1972, Ballinger & Newlin 1975, Newlin & Ballinger 1976). To stress the
occurrence of such variation I have, in a number of instances, presented a

range of values rather than mean values. For statistical analysis I used
the mean value if it was provided by the source or could be calculated from
the data; failing that I used the midpoint of the range. Mean values were
calculated for families and higher taxa in two ways: (1) By source, using a

single value for a species from each source, Mean values for families are
presented only in this form. (2) By speaies , using a single value for each
species calculated as the mean of the values reported for that species by all
sources. The mean values obtained in these two ways do not differ.

I am grateful to Martin E, Feder who supplied unpublished data for
several species of snakes, and to Amanda Midori Pough who helped to organize
the literature citations. My own work reported here was supported primarily
by the National Science Foundation (Grant GB-18,985).
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Table 1

Taxon

Hematocrit

(percent)

Hemoglobin
Oxygen
capacity

(g/100 ml (ml/100 ml
blood) blood)

Source

Emydidae (continued)



able 1
.

Oxy2en
Hematocrit Hemoglobin -^capacity

'^°^
(percent) (g/100 ml (ml/100 ml

bource

blood) blood)

estudinidae (continued)

T. horsfieldi 28 8.0 — Korshuev et al. 1957

T. kleirmanni^ 11 — — Khalil & Abdel-Messeih 1963

T. pardalis — — 10.0 Burggren et al. 1977

Meant s.e. 29.8±1.8 11.2±1.85 9.3±0.40
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Table 1

Taxon
Hematocrit

(percent)

Hemoglobin
Oxygen
capacity

(g/100 ml (ml/100 ml
blood) blood)

Source

Alligatoridae (2 species)
Alligator mississippiensis
A. mississippiensis
A. mississippiens-is
A. mississippiensis
A. mississippiensis
A. mississippiensis
A. mississippiensis
Caiman fusous
C. fusous

Mean ± s.e.

Crocodylidae (3 species)

Croaodylus aautus
C. aautus
C. movleti
C. nilotiaus

CROCODILIANS

14
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axon

Hematocrit Hemoglobin

(percent)

Oxygen
capacity

(g/100 ml (ml/100 ml
blood) blood)

Source

LIZARDS

.gamidae (5 species)
Agama atva
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axon
Hematocrit

(percent)

Hemoglobin
Oxygen
capacity

(g/100 ml (ml/100 ml
blood) blood)

Source

,acertidae (5 species)
Aoanthodactylus erythrurms
Laoevta agilis
L. muralis
L. vividis
Psammodormus algeriaus

Mean ± s . e

.

24

24

4.7
8.7



Table 1

Taxon
Hematocrit

(percent)

Hemoglobin Oxygen
capacity

(g/100 ml (ml/100 ml
blood) blood)

Source

SNAKES

Acrochordidae (2 species)
Acpoohordus gvanulatus 41

Colubridae
Cerberus

(26 species)
'hynakops

Coluber aonstri-ator
C. ftorulentus
Drymarchon corais
Elaphe guttata
E. obsoleta
Faranaia dbaaura
Eeterodon ptatyrhinos'^
Lampropettis getutus
L. getutus
L. tri-angulum
Liodytes allen-t

Masticophis ftagellum
Natrix natrix
N. natrix
N. natrix
N. pisaator
N. tessellatus
Nerodia ayalopion

32

26

26

33
26-34

13,24
22

7.5

3.7,7.5

13.0

N.

N.

N.

N.

N.

N.

/7.

fasoiata
rhombifera
sipedon
sipedon
sipedon
sipedon
sipedon

Pituophis melanoleuaus

16.2

A. javaniaus
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Taxon
Hematocrit Hemoglobin

(percent)

Oxygen
capacity

(g/100 ml (ml/100 ml
blood) blood)

Source

Viperidae (continued)

7. ber^us

V. russelli

Mean ± s . e

.

22

25.5±3.6

12.3

8.8±0.93 9.2

Motelica et al. 1967

Nair 1955

Xenopeltidae (1 species)
Xenoveltis unicolor 10.0 Pough. unpublished

^Identified as Test^jdo leithi-i in source.
^Calculated from a unit weight of 17,000 for hemoglobin. 1 mM/1 or 1 meq/1 = 2.24 vol%,
^Identified as Eeterodon aontovtvix in source,
'^Identified as Natrzx sipedon piativentris in source.
^Identified as Distira cyanoo-tnata in source.
^Identification corrected from Hydrophis belcher-i by Seymour (1978).

^Correct mean value is 10.75 vol% (J. A. MacMahon, personal communication).
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Mean Values of All Records (n = number of records)

Blood Oxygen

Hematocrit Hemoglobin Capacity

ALL TURTLES (59 records)

Mean ± s.e. (n) 26.9+0.7(38) 8.5±0.46(29) 7.6±0.55(21)

ALL CROCODILIANS (13 records)

Mean ± s.e. (n) 25.2±1.8(10) 7.6(2) 10.1±0.65(5)

ALL LIZARDS (84 records)

Mean ± s.e. (n) 29.4±0.9(30) 8.8±0.34(36) 9.2±0.27(49)

ALL SNAKES (72 records)

Mean ± s.e. (n) 28.5±1.1(42) 8.8±0.42(29) 8.4±0.58(26)

ALL REPTILES (228 records)

Mean ± s.e. (n) 27.9+0.5(120) 8.7+0.23(96) 8.7+0.24(101)

Mean Values of All Species (n = number of species tested)

Blood Oxygen

Hematocrit Hemoglobin Capacity

ALL TITRTLES (28 species)

Mean ± s.e. (n) 27.6+0.9(21) 8.9±0.50(16) 7.8±0.48(13)

ALL CROCODILIANS (5 species)

Mean + s.e. (n) 27.2±2.0(5) 7.6(1) 9.5+0.66(3)

ALL LIZARDS (60 species)

Mean ± s.e. (n) 29.3±1.1(24) 8.7+0.35(32) 9.2±0.30(38)

ALL SNAKES (52 species)

Mean ± s.e. (n) 28.6±1.3(33) 8.8±0.44(27) 8.3±0.72(20)

ALL REPTILES (145 species)

Mean ± s.e, (n) 28.4+0.6(83) 8.8+0.24(76) 8.7±0.27(74)
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Table 2 — BOHR EFFECT IN t.jhoLE BLOOD OF REPTILES

Species
Bohr Effect
(AP50/APH)

Source

Chelys fimbriata
Caretta aaretta
Emys orbiculart-s
Chrysemys saiHpta
Pelomedusa suhvufva
Malaeoohersus tomieri

acclimated and tested at 20 C

acclimated and tested at 35 C

Tsstudo gvaeca
Testudo hermanni
Testudo pardalis

Alligator mississipp'iensis
CvoGodylus aoutus
Croaodylus porosus

[H+] varied
pC02 varied

TURTLES
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