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Rewalo Marine Laboratory, Pacific Biomedical Besearch Center, University of Hawaif,
Addrasa and talephans numsber linciudeng area cods)

41 Ahul Street, Homolulu, Hawaii 96813 (808)531-3538

Dote; Feb, 16, 1977

Reaturn to: i,

Committee for Research and Exploration
Mational Geographic Society
17th and M Streets, N.W.
Washington, D. C. 20036

Applications must be typewrittan within the margins on ene side of page only with heavily Inked ribbon. The application

must ke limited te these seven pages. If additional materials are essential to a full understanding of the project, they may
beattached and will be kept in the office of the Committes Secretary where they may be consulted by Committes members.

1. Project title (ten words or less): Thermal Ecology of Hawaiian Basking Green Sea Turtles

a. Under what major field of science do you classify this project? __Physiological ecology, zoology =

b. Funds requested from Mational Geographic Society (U.S.A. currancy) §_%.010

c. Expected duration of the project. (Specify dates of fleld and laberatory study). It is expected that field
and laboratory measurements and observations will proceed over a period of two
vears (June 1977 = June 1979).

d. Location of field work _French Frigate Shoals, Worthwestern Hawaiian Islands

&, Abstract of Proposed Research.

The green sea turtle (Chelenia mydas) population of the Northwestern
Hawaiian Islands is quite unique in one respect: the turtles voluntarily and
habitually haul out on the hot sandy heaches of the undisturbed islands, and
bask in the sun, for considerable periods of time. Although basking is common in
some species of fresh-water turtles, and although several hypotheses have heen
advanced to explain this behavior, it is not fully understood why turtles bask.
We believe that if we find out what happens to the Hawaiian green sea turtles,
when they bask, we shall be in a much better position to decide why they do so.
We propose, therefore, to conduct a complete documentation of the behavior of
basking green sea turtles, to make simple physiclogical measurements on some of
them, and to measure, accurately, the thermal energy transfer batween the turtla
and its environment. An important part of this work will be to determine how
much of the high levels of solar radiation, to which the turtles are exposed, is
absorbed by the carapace. This information, we trust, will not only threw consid-
erable light on the phenomenon of basking, but it will also provide waluable data
on the bicenergetics of green sea turtles, data which we hope will be of value in
conservation programs for the spacies.

*and Ceorge Harvey Balazs, Hawaii Institute of Marine Biology, University of
Hawall, Coconut Island, P.0. Box 1346, Kaneohe, Hawall 06744,
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2. Biographical information and qualifications of the applicant:
{In addition, please altach curriculum vitas for committes files)

G. Causey Whittow

. Present position (institution and rank): Professor of Fhysiology, School of Medicine and
Pacific Flomedical Research Center, University of Hawaii

b. Place and date of birth:
Milford Haven, Wales, Great Britain, 28 February 1930.

€. Education and degreas with institutions and dates:
B.Sc. (Homors) in Physiology, University of Londen, England, 1952.
M. I. Biel. England, 1933
Ph.D. in Physiology, University of Malaya, 1957
F.L.5. (England), 1976

d. Special qualifications of applicant for proposed research (axperience, languages, ele.):
G. Caugey Whittow has had considerable experfience in the investigation of ;
problems in thermal biology, both under field conditions and in the lshoratory,
and on a wide variaty of species. Whittow is quite familiar with French Frigate
Sheoals, the study atea, having worked there on the Hawaiian Monk Seal for the
past year. (See attached letter dated Hovember 1, 1976.)

If others are to participate in this project, please give the same biographical information and qualilications for sach
person in the space balow:

George H, Balazs

a. Jr. Marine Biologist, Hawall Institute of Marine Biology, University of Hawaif
b. Detrolt, Michigan, 26 February 1943

c. B.5. in Animal Seiences, University of Hawaiil, 1967
M.5. in Animal Sciences, University of Hawaii, 1969

d. Since 1973 George H. Balazs conducted intensive original investigations of the

reproductive biology and population ecology of green sea turtles at Frenmch
Frigate Sheoals. He is presently the Principal Investigator of a three—year
managenent study, funded by the State of Haweii, of preen sea turtles throughout
the Hawaiian Archipelago (initiation date - July 1976).
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3. Books and papers published by the applicant and others who will participate in the proposed research. (A stabement
such as the following is satisfactory: | have published 3 books and 70 articles (give number), but only the
following are on lopics directly related to the proposed research.) (Please attach complets bibliography for com-
mittes files.)

G. Causey Whittow

Whittow, G. C., Matsuura, D. T. and Lin, Y. C. (1972). Temperature regulation in
the Californla Sea Lion (Zalophus californisnus). Physiol. Zool. 45, 68-77.

Wnittow, G. C. (1973). Evolution of thermoregulation. In Comparative Physiology
of Thermoregulation, Vol. IIIL., Ed. G. Causey Whittow. Academic Press, New York.

Hatsuura, D. T. and Whittow, G. C. (1974). Oxygen uptake of the California Sea
Lion and Harbor Seal during exposure to heat. Am. J. Physiol. 225, 711-715.

Ohata, C. A. and Whittow, G. C. (1974). Conductive heat loss to sand in Callfornia
Sea Lions and a Harbor Seal. Comp. Biochem. Physiol. &47A, 23-26.

Fﬂchﬂ.ﬂ]'lkﬂ.. ?" H"} men, T'- G‘ij tllllEn, -Ill F-l:. ﬂ.ﬂ.ﬂ I‘-Thittﬂlh G-I Ei [19?5]. Hultipl.e
end products of anaerobiosis in diving vertebrates. Comp. Bilochem. Physiol.
508, 17-22 (includes green sea turtles).

Matguura, D. T. and Whittow, G. C. (1975). Thermal insulation of the Californias
Sea Lion during exposure to heat. Comp. Biochem. Physiol. 51A, 757-758.

Whittow, G. C., Szekarczes, J., Kridler, E., &and Olsen, D. L. {1975). 5kin
etructure of the Hawaiian Honl Seal (Monachus schauinslandi). Pacific Science
29, 153-157.

Hampton, 1. F. G. and Whittew, G. C. (1976). Body temperature and heat exchange
in the Hawailan Splnner Dolphin, Stenella longirostris. Comp. Biochem. Physiocl.
554, 195=197. :

George H. Balazs

I have published 1 booklet and 12 articles, but only the following are on topics
directly related to the proposed research.

Balazs, G. H. (1973). Status of marine turtles in the Hawaiian Islands. Elepaio, J.
Hawaii Audubon See. 33(12):1-=5,

Balazs, G. H. and Ross, E. (1974). Observations on the basking habit in the captive
juvenile Paclflc green turtle. Copeia, 2:562=544.

Balazs, G. H.  and Boss, E. (1974), Observations on the preemergence behavior of the
preen turtle. Copela, 4:986-938.

Balazs, G. H. (1976). Green turtle migrations in the Hawaiian Archipelago.
Biological Comservatiom, 9:125=140,

4. Method of publication of acientific results of proposed study: Papers in Copela, Ecology or Thermal
Eiology.
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5. Budgst

a. Total budget for the project: $. 5,010

If funds have been requested from other sources, attach budgets. Contributions from invastigator's home institu-
tion should be listed under Itam 6.

b. Amount requested from Mational Geographic in U.8.A. currency: $_%,010

. Budget for funds requested from Mational Geographic Society, Please specify: a.g., equipment, assistants, flekd
work, travel, services, supplies, etc. The Committes requires that budget items be given with precision and in detail.
Two columns may be used. Include on pages 6-7 justification for any items that are not clear. (IMPORTANT: No
charge for overhead is allowed. If any capital items are purchased with Society funds, the items or thair salvage
value are to be returned 1o the Sociely upon completion of the project.)

Equipment h
Pyranometer and meter for measuring short-wave solar radiation 5975
Pocket transit to partition solar sky and terrestrial radfation 85
Thermistor probes for temperature measurements 150
Heat flow discs 300
Supplies

Film and procesaing 5120
Packing materials & protective cases for equipment 170
Batteries, thermometers, optical paints 185
Replacement probe for anemometer a0
Repairs and adjustment to radiometer 100
Xerox costa 100
Fuel Costs for boat, 510/ /day; 30 days $300
Per diem

Expenses at French Frigate Shoals (Two people, 525/ /person/week;6 weeks) $300
Local travel - automobile, 300 miles at 15¢/mile 5 45
Fublication Expenses

Page charges, reprints, preparation of illustraticms 5500
Fabrication

Artificlal basking ramp for turtles at Eewale Marine Laboratory 5300
Food Costs for Eipht Captive Turtles 5300
d. Person or institution [(with address) to whom payment should be mada: o4, 010

G. Causey Whittow and Georpe H. Balazs, University of Hawaii, &1 Ahui Street,
Honolulu, Hawall 96813.
e. Schedule of payments desired:
754, June 1977
25%, January 1978
Eefore the application is considered, the Sockety must be informed that all necessary permits for field work {collecting
of excavaling) and laboratory, museum, or library study have been obtained; and that if Toreign travel i% involvad, the
participants bave valid passports and required visas, Permits for work in the Hawaiiom Islands
Hational Wildlife Refuge are lssued by Palmer C. Sekora, Befuge Manager, U.E. Flsh
and Wildlife Service, Hawaii. Our research on the green sea turtles is coveraed by
Special Use Permit (SUP) HWN-5=T76, and HWI=-12-T6.
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6. Amount and nature of institutional or other contributions toward This wark, {if you are receiving no aid on this project
from a universily or other organization, or other individual, please explain):

No direct financial support from amy other organization. The Lm:f.versa::t:,r of Hawaii
pays Whittow's salary and provides space and office supplies. Dalazs' salary is
paid through the University of Hawaii by a State of llawaii legislative grant to
tonduct preen sea turtle management studies. The U.5. Coast Guard provides air
transport to French Frigate Shoals. The [.8. Tish and Wildlife Service permits
us to use their quarters on Tera Island and their boat. The followinp itese of
equipment, purchased with previous grants, will be used in this study: ¥SI

Telet] cmeter, Barnes Radiometer, Black—globe thermometer, Tupner Heat-flov meter,
A I Lo R T A SR T

I 11_-. I .
. grants now available, or applications to other
organizetions which are now pending. State whether they are alternative to your request lo the Society. If anolber

request for a grant is made affer this proposal is sent to the Society, please notify the Society al once.

Hone. Flease refer to cur letter to Dr. Snider, dated November 1, 1976, a copy
of which is attached.

LY

&, Prévious grants from the National Geographic Society for any project, {List project title, date and amount.)

Fhysiological Ecology of the Hawaiisn Monk Seal (Monachus schauinslandi).
July 1, 1976 - June 30, 1977. $1,650.00

8. Names and addresses of at beast three individuals competent to pass judgment upon your gualifications andfor your
project. (Note: The Sotiety will get in touch with your referses. In addition, the Committee has its own sources of
information, and the referees you suggest may or may not be consulted.)

Dr. Charles V. Pagesnelli Dr, Eobert E. Eane, Director
Department of Physiology Kewalo Marine Lab
School of Medicine and Dentistry 41 Ahui Street
State University of New York Honolulu, HI 96813
Buffalo, MY 14226
Dr. Archie Carr Dr. John E. Bardach, Director
Department of Zoology Hawaii Institute of Marine Biology
University of Florida University of Hawsmidi, P.0. Box 1346
Gainesville, FL 32611 Keneohe, HI 96744

10. if the grant requested here is approved, the applicant pledges himsalf to present a preliminary report on tha project
to the National Geographic Society on December 31, 1977, 1978 (give date) and a final formal repart
on _December 31, 1979 (give date}. The final report is to Include an abstract suitable for publi-

cation in the Society’s Research Reports and a one-page summary,

Signatura:

Typed name: ey ¥hittow . _
Signature: /.Z /Q ;-;;7
e /r J/

Typed name: Georpe H. Balazs

e,
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Describe the proposad research in some detall on pages six and seven. Relate what you propose to do to previcus and
current work on the subject by yoursslf or others. (Cite references to published work.) Include a descripticn of any
special iechniques that will be used,

Introduction

4lthough basking, on land, iz a common behavior in many species of fresh-water
turtlea (Boyer, 1965), the only sea turtles presently believed to emerge "-"ﬂlum‘-mlj’
from the ocean to bask are green sea turtles (Chelonia mydas) in the Horthwestern
Hawaiian Islands (Balazs and Ross, 1974). It is not known why turtles bask; in the
case of the fresh-water species that do so, it has been suggested that an increase in
body temperature is the primary benefit to be derived from basking, with additional
advantages accrulng from drying of the skin and shell (Cagle, 1950; Boyer, 1965). In
the special instance of the green sea turtles, basking occurs under extremely hot
conditions and for prolonged periods of time (Balazs and Whittow, unpublished ohserva-
tions). During this time, the turtles are exposed to high levels of solar radiation.
It is not lmowm how much of this radiation is absorbed or reflacted.

Ohjectives

The major objectives of the proposed study are (a) to compile a detailed
deseription of the behavior of the turtles during basking, particularly with regard to
the prevailing meteorological conditions, (b} te measure accurztely the heat exchange
batween the turtles and their environment, with special reference to the absorption of
incident solar radiation. These data will reveal what happens to the turtles,
thermally, when they bask. UWith this information it should be possibla to decide whether
the turtles bask in order to galn heat. If significant heat storage does not ocecur,
clearly basking must subserve some other purpose.

Location of study

Host of the cbservations will be made on the natural population of turtles at
French Frigate Shogls in the Hawaifan Islands Hatiomal Wildlife Refuge. Additiomal
studies will be made on captive turtles at the University's Kewalo Marine Laboratory
and Hawaii Institute of Marine Biology.

Gchedule

Obgervations will be made at regular intervals throughout the year so that
basking behavior may be related to seasonal climatic variations.

Procedures

Behavlor, Single basking turtles will be observed continually, with the aid of
binoculara, to document their size, sex, orientation with regard to the sun, position
on the beach, amd drymess of the substrate. Groups of turtles will also be watched,
and the incidence of basking, in relation to the tima of day, season, and metsorological
conditions will be recorded,

Physiological measurements. The respiratory frequencles of basking turtles will
be counted, by observation, as an index of breath-holding and a possible reduction of
metabolize and evaporative heat loss. EBeectal tesperatures will be measured after
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various durations of bagking in order to determine the degree of heat storage by the
animal. The surface temperature of the turtle will be measured remotely with a
radiometer, and, in captive turtles, heat transfer from the plastron to the substrate
will be determined with heat flow disecs. The reflectivity of the carapace to solar
radiation both in living animals and on dead shells will he determined with a pyrano—
meter, using techniques described by Hutchinsom et al. (1%75). On at least one

captive animal, the temperatura gradiemt across the carapace will be determined Ly
measuring the surface temperature with a radiometer, and the temperature beneath the
carapace with a fine thermistor carefully inserted through a small hole drilled through
the shell. A similar measurement will be made of the temperature beneath the plastron.
In conjunction with data for the thermal conductivity of the carapace and plastronm,
determined on small segments of shell in the laboratory, this information will permit
the estimation of heat transfer through the shell. Any evaporative water loss through
the carapace during basking will be assessed by means of a small ventilated sweat
capsuls.(atsuura and Whittow, 1974) placed lightly on the surface of the carapace of
captive basking turtles.

Heteorological measurements. Incident solar radiation, infra-red radiatiom
(determined with a radiometer) from the sky and sand, wind velocity, air temperature,
air humidity, and black globe temperature, together with the measurements described
in the preceding paragraph, will permit the caleulation of hsat loss by evaporative
and nonevaporative channels, between the turtle and its environment.

Significance

This study will, it is believed, make a significant contribution to our understanding

of the ecology of basking sea turtles. It will also provide data on the bicenergetics
of an important part of the sea turtle's life history.

References

Balazs, G. H. and Ross, E. (1974). Copeia, 542,

Boyer, D. R. (1965). Ecology, 46, 00.

Cagle, F. RE. (1950). Ecol., Hon. 20, 32.

Hutchinson, J. C. D., Allen, T. E. and Spence, F. B, (1975). Comp. Bioch. Physiol.
52A, 343,

Matsuura, D. T. and Whittow, G. C. (1974). Evaporative heat loss in the California
Sea Lion and Harbor Seal. Comp. Blochem. Physiol. 48A, 9-2D.

Budpet justification

Fuel costs for boat--travel from Tern Island, French Frigate Shoals, the location of
a Coast Guard Station, to nearby islands where the turtles bask, is by small boat.

Local travel--between Honolulu and Barbers Point Waval Adir Station, departure point
for French Frigate Shoals. To Sea Life Park and Wailkiki Aquarium to study captive
turtlea. To purchase supplies.

Publication costs—-page charges, 5150; reprints, $200; preparation of slides and
illustrations, $150.

Fabrication--captive green sea turtles will haul out on ramps or sandy bheaches created
for them. {(Balazs and Ross, 1974).



G. CAUSEY WHITTOW

Borm: 28 February 1930, Milford Haven, Wales, Great Britain.
Married: & June 1955 to Christina Sow kheng Low of Singapore.
thildren: one daughter aged 13.

Degrees and B.S¢. (Honours) in Physioclogy, University College,
Profesaional London, England., 1952,

Qualifications:

M.I. Biol. England. 1953,
Ph.D. in Physloleogy, University of Malaya, Singapore, 1957.
F.L.53. England. 1976.

Positions: ' Assistant Lecturer in Fhysiclogy, School of Medicine,
University of Malaya, Singapore, 1952-1954.

Lecturer in Physiology, School of Medicine,
University of Malaya, Singapore, 1954-1959.

Senior Scientific Officer, Department of Physiology,
The Hannah Research Institute, Ayr, Scotland, U.K.
1959-1965.

Mmited States Public Health Service, Hational Institubes
of Health, Post-deoctoral Fellow in Physiology, Rutgers
Imiversity, Hew Brunawick, Hew Jersey, U.5.4. 1961-19&62.

Associate Professor Physiology, Rutgers University,
Hew Brunswick, HWew Jerasey, 1965=1968.

Professor of Physiology, School of Medicine, University
of Hawaii, Honoluluw, Hawaii, U.5.A. 1968-

Vieitiog Professor of Fhyaiolopy, Faculty of Medicine,
University of Malaya, Fuala Lumpur, Malaysia. 1974-1975.

Vipiting Inwvestigator, Dalton Besearch Center, University
of Missouri, Columbis, Missouri. Jume 1976.

Societies: American Phvsiological Society
American Society of Zoologists
Ecological Society of America
International Qceanographic Foundation
Association of Tropical Biclogists



Publications (last 5 years})

Books

Editor:

Whittow, G. Causey (1973) I. Comparative Physiology of Thermoregulation,
Vol. I1I, Academic Press, Hew York.

Whittow, G. Causey (1971). Comparstive Physiology of Thermoregulation,
Vol. II, Academic Press, Hew York.

Chapters in Books:

Whittow, G. C. [1976). Effects of heat stress on the central circulation in
the mammals ; In Progress in Animal Biometeorology, ed. H.D. Johnsom,
Vol. 1, Part 1. Bwets, Lissa.

Whittow, G.C. (1976). Temperature regulation in marine mammals. In Progress
in Animal Biometeorology, ed. H.D. Johnson, Veol. 1, Part 1. Swets, Lisse.

Whittow, G.C. (1976} . Regulation of body temperature. Im Avian Physiclogy,
ed. P.I'. Sturkie, 3rd edition. Springer-Verlag, New York.

Whittow, G.C. (1976). Energy metabolism. In Avian Fhysiology, ed. P.D. Sturkie,
3rd edition. Springer-Verlag, Hew York.

Whittow, G.C., Matesuura, D.T. and Ohata, C.A. (1975). Fhysiological and
behavioral temperature regulation in the California Bea Lion (Zalophus
californianus). 1In Biology of the Seal, ed. K. Ronald Rapp. TP=-v. Reun.
Cons. int. Explor. Mer. 169, 479-480.

Whittow, G. Causey (1973). HResponses to changes in ambient temperature:
hompiothermic animals. In Biology Data Book, ed. P.L. Altman and D.5.
Dittmer, Vol. II, 2Znd edition. Federation of American Societies for
Experimental Biology, Bethesda.

Whittow, G. Causey (1973). Ewvolution of thermoregulation. In Comparative

Physiology of Thermoregulation, Vel. IIT. Academic Press, New York.



Whittow, 3. Causey (1971%. Ungulates. In.ﬂumparativc Faysioclogy of Thermo-
regulation, Vol. II. Academic Press, New York.

Seientific Papers In Journals:

Ebisu, E.J. and Whittow, é.ﬂ. (1976%. Temperabure regulation in the Small

Indian Mongoose (Herpestes auropunctatus}. Comp. Blochem. Physiol. 544,

309-313,

Rahn, H., Paganelli, C.V., Nisbet, I.C.T. and Whittow, G.C. (1976). HRepgula-
tion of incubation water loss in eggs of seven species of terms.
Physiol. Zool. 49, 245-259.

whittow, G.C., Scammell, C.A., Leong, Margaret, and Rand, D. (1976). Tempera-
ture repulation in the smallest ungulate, the Lesser Mouse Deer.

(Tragulus javanicus). Comp. Biochem. Physiol. 564, 23-26.

Hampton, I.¥.G. and Whittow, G.C. (1976). Body temperature and heat exchange

in the Hawaiian Spiaoner Dolphin, Stenella longirostris, Comp. Biochem.

Physiol. 5354, 195-197.

Hochachka, P.W., Owen, T.3., Allen, J.F. and Whittow, G.C. (1973}. BHMultiple
end products of anaercbieosis in diving vertebrates. Comp. Biochem.
Physiol. 50B, l?;EE;

Matsuura, D.T. and Whittow, G.C. (1975). Thermal insulation of the California
Sea Lion during exposure to heat. Comp. Blochem. Fhysiol. 514, 757-758.

whittow, G.C., Szekerczes, J., Kridler, E., and Olsen, D.L. (19753). Skin

structure of the Hawaiian Mook Seal (Monachus schauinslandl). Paclfic

Science 29, 153-157.
Costello, R.R. and whittow, G.C. (1%74). Oxygen cost of swimming in a trained

california Sea Lion. Comp. Biochem. Physiol. 504, 645-647.

Matsuura, D.T. and Whittow, G.C. (1974). Evaporative heat loss in the California

gea Lion and Harbor Seal. Comp. Biochem. Physiol. &48A, 9-20.



Ohata, C.A. and Whittow, G.C. (1974). Gnnﬁuctiv& heat loss te sand in
California Sea Lions and a Harbor Seal. Comp. Biochem. Phyvsiol. &7A,
23-26.

ghallenberger, R_J_;-mlitéﬂwJ ¢.C. and sSmith, E.M. (1974). Body temperature
of the nesting Red-footed Beoby (Sula sula). Condor 76, 476-478.

Whittow, G-C. (1974). Marine mammals. Mal. Vet. J. 5, 157-161.

Whittow, G.0.; Hampton, I.F.G., Matsuura, D.T., Chata, C.A., Smith, E.M. and
Allen, J.F. (1974). Body temperature of three specles of whales. J.
Mammalogy 55, 633-656,

Woods, Joseph J. and Whittow, G. Causey (1974)}. The role of central and
peripheral temperature changes in the regulation of thermal polypnea in
the chicken. Life Sciences 14, 199-206.

Matsuura, D.T. and Whittow, G.C. (1973). Oxygen uptake of the California Sea
Lion and Harbor Seal during exposure to heat. Am. J. Physiocl. 225, T11=T15.

Woods, J.J. and Whittow, G.C. (1973). Cardiovascular responae to blood with-
drawal in the chicken: a "reactive erroxr" in the determination of cardiac
output. Br. wet. J. 129, 390-397.

Iin, ¥.¢., Mateuura, IJ-'1 and Whittow, G.C. (1972). Resplratory varlation of
heat rate Iin the California Sea Lion. Awmer. J. Fhysiol. 222, 260-26&%.

McGinnis, S.M., Whittow, G.C., Ohata, C.A., and Huber, H. (1972). Body heat
dissipation and conservation in two species of dolphins. Comp. Biochem.
Physiol. 434, 417-423,

Ohata, G.A., Metsuura, D.T., Whittow, G.C. snd Tinker, §5.W. (1972). Diurnal

rhythm of body temperature in the Hawaiian Monk Seal (Monachus schauinslandi).

Pacific Scilence 26, L17-120.
Whittow, G.C., Matsuura, D.T. and Lin, Y.C. (1972). Temperature regulation

in the California Sea Lion (Zalephus californianus). Phvsiol. Zool. &5,

68-77.



Hampton, I.F.G., Whittow, G.C., Szekerczes, J. and Rutherford, 8. (1971).
Heat tranafer and body temperature in the Atlantic Bottlenose Dolphin,

Tursiops truncatus. Int. J. Bicmetecor. 13, 247 -253.

kridler, E., Olsen, D.L. and Whittow, G.C. (1971). Body temperature of the
Hawailan Mook Seal. J. Mammal. 52, 476,

Palumbo, N.E., Allen, J.F., Whittow, G.C. and Perri, 5. (1971). Blood
collection in the sea lion. J. Wildlife Diseases 7, 290-291.

Whittow, G.C. (1971). Cardioacceleration in the ox (Bos taurus) during hyper-
thermia., Res. wvet, Sci. 12, 495-496,

Whittow, G.C., Ohata, C.A., and Matsuura, D.T. (1971). Behavioral control of
body temperature in the unrestrained California Sea Lion. Cosm. Behav.

Bial. &, 87-91.
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BIOGRAFHICAL INFORMATION

GEORGE HARVEY BALAZS

26 February 1943, Detroit, Michigan

9 Harch 1963 to Linda Rae Evans

B.5. in Animal Sciences, University of Hawaii, 1967

M.5. in Animal Sciences, University of Hawaii, 1969

Besearch Assistant, Department of Animal Sciences, 1967-1969

Jr. Marine Biologist (R2-8), Hawail Institute of Marine
Biolegy, University of Hawaii, 1971-present

Sigma X1 — Research Society of Horth America

American Soclety of Ichthyologists and Herpetologists
Soclety for the Study of Amphibians and Reptiles

Special consultant to the Survival Service Commission,
Intermational Union for Conservation of Hature (IucH), for
conference on commercial exploitation of marine turtles,
Hoveuber, 1974, Miami, Florida

Speclal consultant to the South Pacific Commission (Houmea)

for evaluation of experiment turtle culture project in Fiji
and the Cook Islands, February, 1977



George H. Balazs

Publications:

Balazs, G. H. (1976). Green turtle migrations in the
Hawaiian Archipelago., Biological Conservation
(Great Britain), 9:125-140.

Balazs, G. H. (1976). Hawaii's seabirds, turtles, amd deadd:
Dexter Press, N. Y., 32p (commereially published booklet
with color plates).

Balaze, G. H. (1976). Sea turtle conservation. Elepaio, J.
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Abtachment 1

UNIVERSITY OF HAWATI

Facific Biomedical Besearch Center

Hovembar 1, 1976

Dr. Edwin W. Snider, Secretary
Cormittee for Research and Exploration
Hational Geographic Society

1/th and M Street, N.W,

Washington, D. C. 200356

Dear Dr. Spider:

As you lmow, I am engaged in a study of the rare Hawaiian Monl Senl, with
financial support from the Society. In the course of this work, I have
become aware of a biological phenomenon of outstanding interest, and one
which I believe should be investigated. I refer to the basking behavior
of the Green Sea Turtles of the Northurestern Hawaitfan Islands. The
turtles come ashore during the day, and bask alongside the seals, for
considerable periods of time, under extremely hot conditions. I is not
known why they do so, but it iz my contention that if we find out what
happens to them, thermally, while they are basking, we shall be in a better
position to decide why they bask. The phenomeon is presently belleved to
be unique to the Northwestern Hawaiian Islands.

Mr. George H. Balazs, of the University's Hawaii Institute of Marine
Biology, has studied the Hawaiian Green Sea Turtle population for a number
of years, making important contributions to our knowledge of their biology.
He has some preliminary observations of the biology of basking and we
should like jolntly to seek funds to investigate this behavior Further.

Une of Mr. Balazs' reprints, which has a photograph of basking turtles, is
attached.

I should like to present to you, for your consideration, the following
proposed arrangement: when my present grant from the National Geographic
Soclety terminates in June, 1977, I should like to continue work on the
Hawalian Monk Seal, for another year, i.e., until June 1978, but with no
further funding. However, I should like to retain the equipment that I
have purchased with the grant, for another year. Before June 1977,

Mr. Balazs and I will submit a new proposal to study the thermal ecology
of basking Green Sea Turtles, The location of the study (French Frigate
Shoals) will be the same as that for the Monk Seal investigation, and some
of the equipment used in the Monk Seal study will be utilized for the turtle
work. The two projects will proceed concurrently, from June 1977, making
efficient use of funds. The problems presented by basking sea turtles and

seals are strikingly analagous and they lend themselves to investigation by
the same techniques.

Enwaly Marine Taboratory - 41 Ahui Street« Honoluly, Hawaii D13
An Fqual Oppertunity Esploper
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Ir. Edwin W. Snider
Hoverber 1,.1976
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As you know, Wational Ceographic photographers and writers spent soma time

at French Frigate Shoals earlier thls year. They were puided and assisted,
for part of the time, by Mr. Balazs, end I understand that an article on the
Horthwestern Hawailan Islands will appear sometime next year. I am sure that
the piece will include photographs of basking turtles and seals. Consequently,

& relation may be established between the work that we propose and the
activities of your Editorial Department.

Before we submit a formal propeosal, I should like to have YOUr response Lo

these suggested arrangements. I shall also require a set of application
forms.

With best regards,

G. Causey Whittow
Professor of Physiology 7
4

o [ fouleg 7

Junier Marine Biologist
Hawaii Institute of Marine Biclogy



Attachment 2

A group of baslking green sea turtles at French Frigate Shoals, Northwestern
Hawaiian Islands.
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Attachment 3

Basking green sea turtle and Hawalian Monk Seal at French Frigate Shoals.
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UNIVERSITY OF HAWAII

Paeilic Bivmedical Research Center

February 16, 1977

Dr. Edwin W. Snider

Secretary, Committee for Research
and Exploratiom

Kational Geographic Society

17th and M. Street, H.W.
Washington, D.C. 20036

Dear Dr. Snider:

As you will recall, we Wrote to you, toward the end of last year,to explore
the possibility of obtaining support from the Society for a study of basking
green sea turtles. We are enclosing our proposal for such work, with this
letter. There are three attachments to the propogal :

1. A copy of our letter dated November 1, 1976,

2. A print & showlng a group of basking turtles at French Frigate
Shoals in the Northwestern Hawaiian Islands.

3. A print illustrating the analogous phenomena of basking sea
turtles and Hawalian monk seals. (The Hawaiian monk seal is the

subject of a current study, by one of us, funded by the Wational
Geopraphlic Society.)

Sincerely,

Clase, OLtcer

fG Causey Whittow
Pqnfeaeur of Ph% olo

MW

Georfe H. Balazs
f Juginr Marine Biologist
ﬁgﬁaii Institute of Marine Blology

Enclogsure

Eewale Marine Lahoratory - 41 Ahui Streot < Hesolulu, Hewaii p6#13



UNIVERSITY OF HAWAII

Paciflc Biomedical Ressarch Cantar

ir., Edwin W. Snyder, Secratary,
committee for Besearch and Explaration,
liational Geographic Society, .

Washington D.C. 20074,

Dear Ur. Snyder:

We are delighted to know that our proposal %o study the basking behavier
of sea turtles has the approval of the laitional Gecgraphle Socisty, and
w2 should like to thank you and the Committes for your support.

We beliave that the basking behavior of Hawallan Green Sea Turtles is
unique. In addition, by comblning our resources, we shall mot only be
able to make efficlent use of the Soclety's funds but also to keep the
number of investigators worlking in the Hawsllan Islands’ National Wildlife
Feluge to a minimum, an lmportant conslderation in the management of tha

hafuga,

Enclosed are the Fhysical and Literary Release forms, which we have signed,
We should llke to draw your attention to the fact that we have alisred the
de=lgnatlon of one of us {G.H.E.}. on the Literery HAelease form, to read
*Co-Investigator", as this more accurately describes our joint participation
in the projesct as co-investigators. We understand that you have your own
terms and usage and we respect these, However, 1t would be helpful to us

at the University, and we should appreciate 1t very much, if you could accept
our change and, in addition, send us a firther letter informing us of the
avard of the grant and mentloning the iwo of us by name,

sincerely,

G ﬁu.-....s.o:..? O LAt our

uzey Whittow

50T af}%
Feorgey K. Balazs

Jundgr Marine Blologlst
Hawgdl Institute of larine Blology

Enelosimras

Hewaly Marine Labortory - 41 Ahwi Btreot - Honoluln, Hawalf 98813
An Eysd Upportunity Emploger
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ED¥Im M, SKIDER COMMITTEE FOR EESEAHEH AND EXFPLORATION

SECQRERAAT

WASHINGTON, D.C. 20038

June 2, 1977

Dr. G. Causey Whittow, and
Dr. H. George Balazs
University of Hawaii

4] Ahui Street,

Honolulu, Hawaii 96813

Dear Drs. Whittow and Balazs:

I send you herewith check of the Natlonal Geographic
Soclety in the amount of $3, 660 in payment of our research
granfto you in support of your study of thermal ecology of
Hawailan basking green sea furtles.

The check iz made payable to you jointly to reflect
the fact that you are co-principal investigators in this project.

We would appreciate having a brief accounting of our
grant upon conclusion of this project. It need not be in great
detail nor is it necessary that you send us the supporting receipts.
It would, however, be well to keep such receipts for a while, ea-
pecially for major expenditures, in case some questlon should be
raised by our auditors.

If any funds remain unexpended upon completion of the
project, they are to be returned to the National Geographic Society.

Sincerely yours, .

77 e
?crel:a:ry, Committee for
esearch and Exploration
EWS:mm
Enclosed: Check #34916




| UNIVERSITY OF HAWAIL

Pacific Biomedical Ressarch Center

- June 8, 1977

- Dr. Edwin W. Snider
Secretary
Committee for Research and Exploration
National Geographic Society
Washington, D.C. 20036

- Dear Dr. Snider:

Many thanks for your letter and enclosed check, We have started work
on the sea turtles and we shall keep you informed of our progress.

Sincerely,
e
4;: 4 Aar 32~ Colte s
G, nCaugsey Whittow
Pgofgssor of Phys#olo
'
Georg&/H. Balazs
fr ..':fl.ll'l.’i:’E Marine Blologi=at
Eﬁﬁ 1 Institute of Marine Biology
National Geographic Societn _ N
|
ﬁ WasHINGTON, D. &, NG‘. 3 4 9 lﬁ
oate | TO THE QRDER OF e ?E:-"'“ O
E.iuu T DR. G, C. vl-m'Tn mn : $3660 poLiars 00 cents
& DR. G, H. BALAZS : :
AT, g AR I 1
i aerergac jd(‘dipéﬁjliﬁlilum wt LTS
L,- FoE A0 BN HisLE o HATIEI'HE.L EEGEMP'I-'IIC SOCIETY.
| T RIGGS NATIONAL BANK N :}f:;?“@é;‘c'ijﬁ‘jf 4
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LITERARY RELEASE

CO=-TNVESTIGATOR
19 May v 1977
i, George H. Balazs of University of Hawail
a .u.'u: rmser of the Thermal Ecology of Hawallan Backing Groon Soa Turtlon

in consideration of having a portion of my expenses in connection therewith paid
by the National Geographic Society, and other valuable considerations, the receipt
of which is hereby acknowladged, do hereby specifically agree as follows:

1. That I will not write any magazine article, monograph, or book relat-
ing to the Expedition except as outlined herein, I understand that I may write
technical articles for scientific journals but that any popular-type nontechnical'’
articles which [ may write cannot be released for publication until two months
after the first popular and official account of the Expedition appears in the
Mational Geographic Magazine,

Z. That I will not enter into any arrangement with any publication, news
gathering or disseminating agency, radio broadcasting or television company, or
anyone ¢lse, to release news or information concerning the Expedition, without
the written approval of the National Geographic Society.

3. That in any newspaper account or other publicity, or in any popular or
technical articles which may be published on the Expedition under the terms of
this agreement, I will take all necessary steps to insure that proper acknowledg-
ment i=s given to the National Geopraphic Society as a cosponsor,

4. That the National Geographic Soclety is to have "first refusal" of any
photographs which I may make on the Expedition, and no personal pletures may
be released for popular publication until two months after release of the issue of
the National Geographic Magazine containing the story of the Expedition.

5. That any plctures selected by the Society for its use and/for files will
be paid for at repular rates and retained permanently by the Society. Duplicates
of any such picture, or pictures, selected by the Society will be sent to me with-
in two months after publication of the story of the Expedition in the National Geeo-
graphic Magazine. The unselected pictures will be returned to me free and clear
within the same period of time and can be utilized in any way I see fit, The
duplicates of the selected pictures, however, will be solely for my own research
and study and will not be offered for further popular publication.



6. I also apree that, because of the foregoing considerations, for my
own account I specifically release the National Geographic Society from any
responsibility for loss or damage to my personal property arising out of, or
connected with, or in any manner pertaining to thg)Expedition, or the prepara-
ticns therefoz.

N
[ Alan K.H. Eam

4 /76



PHYSICAL RELEASE

19 May . 1977

I George H. Balazs of University of Hawaii

‘. for one dollar ($1.00) in hand, the recelpt of which iz hereby acknowladged
and other valuable considerations, do hereby release the Nationzl Geographic
‘Society, a corporation, for myself, my heirs, administrators, executors and
assigns, from any and all llability for damages from fllness, injury and for )

death arising out of, or connected with, or in any manner pertaining to the

National Geographic Socliety- - Thermal Ecology of Hawailan Basking Green
Sea Turtles Expedition.
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"alan KH. Kam ; ) .






