
The white cells were remari-able In 
that no small 1\ mphocy tes . eoslnophlls. 
or basophlls v.ere seen Othef\\lse. 
their numbers and percentages appear 
to be near the normall1l111h 01 Interest 
I the occurrence of "drumstlci-" ap
pendages In 21 percent of the mature 
segmented neutrophils These \\ere 
descnbed b) Da\ Idson and mlth 
(195-+) In human blood as a genetic 
se'\ II1dlcator for fema les fhe\ OLcur 
111 1-17 percent l)f the segmented 
neutrophils of all human females and 
are thought w repre ent the I ndCll \ at
ed X-chrl)mosome analogous to the 
Barr bod) obsen ed In nH)st 'l)mallC 
cell It can be reasonably assumed 
that also III the \\hale . drumstlci-s In 
the neutrophlls are indicators lor the 
female e 

The ullltorm electrophorellc mobll
It\ ot thl gra\ \\ hale\ hemogloblll . 
characten tiC of human hemogll)blll 
F. i III accordance With thl.: tinding 01 
others tLenfant. 196Y) Of further 
Interest \\ as the hemoglobin .... re !Stance 
to ali-ali denaturation. H ow e\ er. nl) 
conclUSion can be dra\\ n from thIS 
coincidental sharing of t\\O ph) Ical 
properties With human hemoglobin F 
as to functional or structural Imllan
ties bet\\ een these t\\ 0 hemoglobins 
The rea ons for the ali-ali resistance 
of certdln hemoglobin \anants are 
poorl) understood In the human thiS 
is related not onl) to the pre ence of 
gamma challls In the hemogloblll 
molecule . but also to the structural 
relationship ot the \ anous challls to 
each other For Intance . Bart's hemo
globi n . compo ed of four gamma 
challl . IS onh half a ali-ali re Istant 
as hemoglobin F. which IS a tetramer 
of two alpha and two gamma challls. 
The elUCidation of the tructure of 
the gra) whale's hem oglobin depends 
o n the fu ll anal) sis of it amino 
acid sequence. Such an undertai-ing 
can also be expected to provide some 
evolutionary clue for the Cali fornia 
gray whale . 

From the evidence presented here, 
it appears that this species posse es 
o nly one type of tructural ly uni fo rm 
hemoglobi n , a lth ough the poss ibility 

th at we arc d ea lin g w ith tw o o r mo rc 
hemoglobins 01 Ide nll ca l e1 cctroph o
re tl c mobilit y a nd a ll,a ll rC'lst ancc 
ca nn ot be enllre l; e'\ c1 uded 

The band 01 lllln-hemc protCln "p
pears tl) be ana ll1gous to " Sim il ar 
band \\ hlch IS Lon , lS ten t l\ ,een In 
the e lcctrl1ph(lret()gram, (II human 
billod, In thl.: latter, I h" IS i- Illm n III 
repre,ent Larbllnic anh) dru,e B, " red 
1.:e11 Cllnslltucnl pcr"stenth c Iraetcd 
\\Ith the Il)luenc hcmof\salcs 
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Some Coagulation Factors in Plasma from a 
California Gray Whale, Eschrichtius robustus 

W. MEDWAY 

ABSTRACT 

A ,Ill'll/cd pll/.\II/(/ 1(lIlIpie lI 'al al,la\'cd leJr 10111<' coat:lllalfOIl Ja"Orl. Th, 

h I ell ohlaillL'd I\er£' cOllfparcd IIlIh Iholt' /rOfll 101liC (~r Ihe 111/(/11 100lhed 

II'hal<'l . FaCIO! X II a( lilil." II al I <'I'.\' lOll ill Ihe t:ra.\ 1\ hale IlI/llple. II here/II 

loolh"d IIhah, hale 1I01l£'. 

INTRODUCTION 

1\l an) peopl e wo ri-In g with mall 
odontocete wh ale in ca ptl It ) have 
made the o bserva ti o n that wh ale 
blood ha a prol o nged cl ottin g time . 
Si nce thi s o b ervati o n wa made two 
re po rt s have de c ri bed the lack o f 
c lotting Factor XI I in blood in so me 
of the smaller whales (Lewis , Bayer. 
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a nd zeta. 1969: Ro bin o n. Kro pat
i-in . a nd ggeler . 1969). nother pub
licati o n repo rt a pro longed cl o tting 
time o f bl ood from other mall \\ hales : 
howe\er. a a) f r Fact r II were 
not made (Ridg\\ a). 19 72 1. There 
were no repo rts o f similar studie on 
bl ood from any baleen whale : hence 
thi report on so me tudies on a pia -
ma ample fr o m a captive California 
gra y wha le. £.I chrichfills r obllHIIS. 



MATERIALS AND METHODS 

A citra ted plasma sample was ob
tained from a young (1-2 years) female 
Californ ia gray whale kept in cap
tivit y in San Diego, Calif. The sample 
was deep-frozen and shipped via air 
express to Philadelphia where the 
assays were made . The plasma sample 
was slightly lipemic . The prothrombin 
time, partial thromboplastin time, 
Factor y, Factor XL and Factor XII 
assay were made in the Coagulation 
Laboratory at the Hospital of the 
University of Pennsylvania . It wa not 
possible to do a fibrinogen as ay on 
the sample. 

Standard laboratory procedures em
ploying commercial reagent were 
used to conduct the assays, with the 
exception of Factor XII where dol
phin. Tllniop .1 rl"l I/IClll 11.1 , plasma was 
used as the substrate. Plasma reagent 
from Factor XI deficient cattle wa 
used for the Factor X I assay. 

RESULTS AND DISCUSSION 

The results of the assays on the 
gray whale plasma and some results 
on a few odontocete whales. from the 
literature, are hown in Table I. 

The divergence of our result on 
the gray whale plasma for prothrom
bin time, partial thromboplastin time , 
Factor Y, and Factor XI assays from 
tho e of th e two species of odontocete 
whales can be exp lain ed perhaps on 
the elapsed time between samplin g 
and assay. The presence of a I()w level 
of Factor XII in the gray whale plas
ma to the non-exi stence in odontocete 
plasma warrant some consideration . 
The significance of this difference 
teleologicall y is not known. One of 
the problems encountered by deep 
diving humans is decompression sick
ness. This sicknes is attributed to the 
forma ti on of microclots (disseminated 

w. Medway is associated with 
the Department of Clinical 
Studies, School of Veterinary 
Medicine, University of Pennsyl
vania, Philadel phia, P A 19104. 

Table 1.-A comparison of some clotting factols between odontocete whales and a baleen whale. 
The numbers in parentheses indicate the number of samples . 

Prothrombin time (sec) 
Partial thromboplastin time (pit) (sec) 
Factor V(%) 
Factor XI (%) 
Factor XII (%) 

I LewIs. Bayer , and Szeto (1969). 
2 Robinson , Kropatk,n , and Aggeler (1969). 
3 Ridgway (1972) 

intravascular coagulation) with re
su ltin g consequences . It is known that 
slow-moving acid blood has a pro
pensity to clot faster. This property 
has been attributed to activation of 
Factor X II and su bsequent clot for
mation. 

Whales dive deeply and are not be
lie\-ed to suffer from decompression 
sicl,ness. Perhaps the lad. of Factor 
XII or low levels of it i nature 's way 
of protecting the animals. 
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17 .0(14) 15 .6(3) 26.5(1) 
346 (15) 216 (3) 107 (1) 
136 (14) 239 (3) 17 sec (1) 
92 .7 (14) 146 (3) 24.6(1) 
0 (15) 0 (3) 3.4(1) 

Coagulation Laboratory, Hospital of 
the University of Pennsylvania , and 
his staff as well as to J. C. Sweeney, 
Naval Undersea Center, San Diego, 
Calif. for providing the opportunity to 
make this tudy on the gray whale. 

LITERATURE CITED 

LeWIS, J. H ., W. L. Bayer, and I. L. F. Szeto. 
1969. CoagulatIOn factor XII deficlenq 
in the porpoise, T/lI"s;ops trllllel/tlis. Comp o 
Biochem. Ph yslOl. 31 :667-670. 

Robinson, A. J ., M. Kropatkin, and P. :'\1. 
Aggeler. 1969. Hageman factor (factor 
XII) defiCiency In manne mammals. Sci
ence (Wash., D. C.) 166: 1420-1422. 

Ridgway, S. H . 1972. HomeostasIS In the 
aquatic environment. IllS. H. Ridgway 
(editor), Mammals of the Sea, p. 655. 
Charles C. Thomas, Spnngfield. 

MFR Paper 1050. From Marine Fisheries Review, Vol. 
36, No . 4, April 1974. Copies of this paper, in limited 
numbers, are available from 083 , Technical Informa
tion Drvision, Environmental Science Information Cen
ter , NOAA , Washington, DC 20235. 

MFR PAPER 1051 

Fluorescent Karyotype of the 
California Gray Whale 

DEBORAH A. DUFFIELD 

ABSTRACT 

Th e flilorescenr karyorype (~f' rhe California gray \\'hale, Eschrichtius robustus, 
is presenred and rhe lise of rhe jfllorescenr handing rechniqlle for disringllishing 

her\\'een l'ariollS cefltceall karyorypes is discLlssed. 

The California gray whale, Elch

riclrrittl rOhLlSftl .1 (Gibbosus) has a 
diploid chromosome number of 44 
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(8enirschJ...e·s unpublished data cited 
in Kulu, 1972 : Arnason. 1972). Since 
reporting of the gra) whale karyotype. 


