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National Musewm of Natural History - Smithsonian Instifution

WASHINGTON, D.C. 20560 = TEL. 202 381-5936 M
24 April 1974 Gﬂ' — z i

Dr. George H. Balazs

Junior Marine Biologist

Hawaii Institute of Marine Blology
Unlversity of Hawaii at Manoa

P. 0, Box 1346

Cocomut Island

Kaneghe, Hawaii 26744

VIA AIRMAIL

Dear Dr. Balazs:

mmte your inguiry regarding tumors in the marine turtle (Chelonia
agassizi) a‘?ﬁﬂl send you a copy of our next activities report which

iz due in about one menth. This report will be cumulative for all the
Registry's accessinns* '

.-ll'_
-

.Pie furtle tumors I have egamined histolegically were composed of
papillary epidermis overlying and intermingled with small to wvery lal‘g
amounts of hyperplastic flbrous tissue. The tumors ‘are usually well
ﬂﬁﬂlﬁi.!sz'?ﬂ and frequently show keratosis in the epithalial areas.

eliciting varying amounts of inflammation. I suspect the extranegus
biclegical materisl ipitiates the growths but this would have to be
__proven experimentally.

I hope this information will be helpful and wish you good luck with
your work. It sounds like an interesting project and I would enjoy
seeing your final report.

Si,qa:erel:r,

/P /i/fc.;wf»’:frwr{,

John C, I-].Eu'5II".|E:-£|.rgé|’r.)_.r Fh.D.
Director
Reglstry of Tumors in Lower Animals
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National Museum of Natural History + Smithsonian Institution

WASHINGTON, D.C. 20560 * TEL. 202- 3I81-593%6&

29 Apgust 1977

Dr. George H. Balazs

Hawail Institute of Marine Biology
Poat Office Box 1346

Coconut Island

Eaneche, Hawaii 96744

Dear Dr. Balazs:

Thank you very much for sending us the green turtle (Chelonia
mydas) material. It has been accessioned as follows:

ETLA

e

1774 = Ome print of live animal

1774.1 = Growth extending out of right posterior lung

1774.2 = Huge growth associlated with right shoulder area

1774,3 = Growth associated with ventral area of escophagus
and trachea

1774,4 = Growth associated with right lung

1774.5 = Growth gssociated with lower intestine (sacs
containing fluid)
1774.6
&
1774.7 - Two growths externally, one on each side of neck/head
1774.8 = Growth externally on right side of neck

Dr. Harshbarger will write you in regard to this case as soon
as possible after his return from Furope on 16 September.

__Bincerely,

= - = .4II H'H. = | g et -

L ‘Lcdl'l'..‘l, I|I [, R .TI ¥ )
Phyllis M. Schellenger -
Registrar

Registry of Tumors in Lower Animals
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TEAR OUT ACCESSION SHEET

FLEASE SUBMIT TO:

Dr, John C. Harshbargar DATE RECD,
Regiscry of Tumors in Lower Animals CONTRIBUTOR'S NO.

Mational Museum of Natural Histul;y RTLA WO,

Boom WZla=4

Smithsonian Institution USHM MO,
Washington, D.C., 20560, USA MIH HISTOPATH HNO,

COMMON MAME _ Greepn Turtle FAMILY Chelaoniidae

FHYLTM Chordata GENU3 Chelond a
CLASS Beptilia SFECIES ____ mydas |
ORDER Chelonisa
CATEGORY: WEOFLASM __ X TINFLAMMATION _  INFECTION ___ PARASITIC __  TOXIC
DEVELOPMENTAL __ TRAUMATIC __ NORMAL __ OTHER ____ .
CONTRIBUTOR (NAME & ADDRESS): COLLECTOR (NAME & ADDRESS):
George He Balazs Same

Hawaili Institute of Marine Bjology
F.0«. Box 1346
Kaneoha, Hi 96744

ITEMS SUBMITTED (QUANTITY):

GROSS MATERIAL ] PHOTOGRAFHS

BLIDES REFRINTS

BLOCES QTHER

ORIGIN OF ANIMAL: MARINE }[ FRESHWATER __ ESTAURINE TERRESTRIAL

WHERE COLLECTED __ Kailua Beach, Island of Oal Oghu- animal di&d se*.reral hours after :

washing up on beath- very weak and emaciated /
DATE COLLECTED &f28/77  SEX F_ AGE unknown STAGE OF LIFE CYCLE adult-img%gj 2993

EOW KILLED _unknown (possible starvatioRTXATION __ formalin N

CROSS DESCRIPTION neoplasms on both eyes, lower jaw and right limb -
pecolasms were located directly on eyes thereby undoubtedly reduc:lng vislon
considerably

MICRCSCOFE DX

CHMENTS (e.g., possible exposure to chemical pollutants or infectious agents, in=-
cidence and duration of this condition in the populatiom, etec.)

a8 series of color transparencies can be provided upon request-
ki 1 would estimate that approximately 5% of the adult females observed at the
colonial breeding grounds of French Frigate Shoals have neoplasms. However, most

are small or are located in a position where they probably do mot hinder norBSP-':vied
(Please use reverse side, if more space is needed)




” 11/18/73
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{JY TEAR OUT ACCESSION SHEET
- I‘\JI w T
L

FLEASE SURMIT TO:

Dr, Joho C. Harshbarger DATE RECD.
Registry of Tumors in Lower Animals CONTRIBUTOR'S NO.
¥atiopal Museum of Hatural History RTLA MO,
Foom W2Le=-A
cmithsonian Institution USNM NO.
Washington, D.C., 20560, USA HIM HISTOPATH KO,
PHYLUM Chordata GENUS Eretmochelys
CLASS Reptilia SPECIES imbricata
ORDER Chelonia
CATEGORY: NEOFLASM X 7 INFLAMMATION INFECTION PARASITIC TOXIC
DEVELOFMENTAL TRATMATIC HORMAL OTHER
CONTRIBUTOR (NKAME & ADDRESS): COLLECTOR {1_"&%13 & ADDRESS):
5Eme
ﬁaﬁalﬁnxni§SEUtE of Marine Einlngy
Kaneohe, Hawall 96744
ITEMS SUBMITIED (QUANTITY):
GROSS MATERIAL 1 PHOTCGRAFPHS
SLIDES REFRINTS
BLOCKS OTHER
ORIGIN OF ANIMAL: MARINE _X FRESHWATER ___ ESTAURINE ___ TERRESTRIAL __

WHERE COLLECTED __gi.plav animal in ses S nond at Sea Life Park Inc, Makamm Mot

b

DATE COLLECTED /78 SEX male AGESYT ,7mon STAGE OF LIFE CYCLEapproaching sexual
HOW KILLED GCause of death unknown FIXATION 10% formalin ﬁagﬂ:%t?

GROSS DESCRIPTION tlssue mass associated wit?égsantarigg of intestines

AGu0SI5 - "MNoamal’ faT

HMICROSCOFE DX -

COMMENTS (e.g., possible exposure to chemical pollutants or infectious agents, in-
cidence and duration of this condition in the population, etc.)

post mortem examingtion revealed that the animal contained massive guantities
of fat- this was undoubtedly due to the high fat content frozen fish that
were fed to the turtle over the past twe ysars.

W-£8mo s

(Please use reverse side, i.f more space is neaded)
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TEAR OUT ACCESSION SHEET

FLEASE SUBMIT TO:

Dr. John C. Harshbarger DATE RECD.
Registry of Tumors in Lower Animals CONTRIBUTOR'S NO.
¥ational Museum of Natural History

soom WILG-A Lk T,

Spithsonian Institution USEM MO,

Washington, D.C., 20560, USA NIH HISTOPATH NO.

COMDMON MAME green turile FAMILY chaloniidas
BHETLIUM chordat. f GENUS chalonia

CrARe reptiliz SPECTES G

(2DER chelonia
CATEGORY: NEOPLASH _ X INFLAMMATION INFECTION PARASITIC TOXIC
DEVELOPMENTAL TRATMATIC HORMAL OTHER

CONTRIBUTOR (MAME & ADDRESS): COLLECTOR (MAME & ADDRESS):
George H. Balazs : szme
Hawali Institute of Marine Biolagy
P.0. Box 1346
Kanaohz, HI 95744
ITEMS SUBMITTED (QUANTITY):
gROSS MATERIAL °ne flastic bag containifporocapus
5. BLE0 L [? ]
BOEEEE esch GDntE%Hiﬂg ong %ﬁiﬁﬂfugﬁélsﬂﬂpleTs
BLocks oPeY OTHER
ORICIN OF ANIMAL: MARINE X  FRESHWATER ESTAURINE TEREESTRIAL S_ 2784 22
WHERE COLLECTED _Haw2§ien Tslsnds, hegsvar animal had been held in captivi 70 Efm
] 3 = e in
unknown parloed of time, probably exceeding five vearsden _ Ll 7 g
DATE COLLECTED 3/21/78  SEXlikelicE unknown  STAGE OF LIFE CYCLE young adult ™
HOW KILLED _aliye , female FIXATION aross tumor-20%formaling biocosv-sss rovatss
5, A b SO
GROSS DESCRIPTION lopog fibrous arowth on ventr:) side of laft front limb:

biopsy token bafcre surgiczal removal; bleeding stoprad after short =erlod:
turtle was subssquently tagged snd relessed offshore of Dizmond Head,
Island of Oahu.

vial labeled Mo. 1 contalns biopsy from tumor surface
vial labeled Mo. 2 contalns biopsy from surface of "stalk® or

attachment site of tumor

MICROSCOPE DX

COMMENTS (e.g., possible exposure to chemical pollutants or infectious agents, in-
cidence and duration of this condition in the population, ete.)

large fibrous growth is being sent in separzte large package which

may not arrive for severasl weeks

(Please use reverse side, if more space iz needed) i



fixative for blopsy:

20cc B¥ glutaraldhyde Etnrad under No
20cc filtered sea Hzﬂ
fwgglﬁésive several drops of each to buffer

solution to final pH 7.4
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TEAR OUT ACCESSION SHEET

PLEASE SUBMIT TO:

Dr. John C, Harshbarger DATE RECD,
Begistry of Tumors in Lower Animals CONTRIBUTOR'S MO,
Matlonal Museum of Hatural History RTLA NO,
Room W216-4 - .
Smithsonian Institution WA My
Washington, D.C., 20560, USA HIH HISTOPATH MO,
copoN MAME Grean Turtle FAMILY Cheloniidae
PHYLUM Chordata GEWUS Chelonia
CLASS Haptilia SPECIES _  [mydas
ORDER Chelonla E%Iﬂiﬁht carapage=- length 373 width 27"
i RE= " 58188 1ight for a Ch this si
CATEGORY: NEOPLASM _*  INFLAMMATION INFECTION EP&E&SITIE @ Chejonla this size
DEVELOFMENTAL TRATMATIC NORMAL OTHER

CONTRIBUTOR (MAME & ADDRESS): COLLECTOR (MAME & ADDRESS):

George H. Balazs same

Hawaii Institute of Marine Biology
Fula Box 1346
Kaneohe, HI 95744

ITEMS SUBMITTED (QUANTITY):

GROSS MATERIAL __ B PHOTOGRAPHS _ one print of live animal
sLIDES REFRINTS

ELOCKS OTHER

CRIGIN OF ANIMAL: MARINE _ x FRESHWATER __ ESTAURINE __ TERRESTRIAL

WHERE COLLECTED  ©ff of Waikiki Beach, Island of Oshu, Hawaii

DATE COLLECTED _ May 1978 SEX _F AGE _lnknown STAGE OF LIFE CYCLE Mli;;ﬁmﬁ%LEﬂEE -(f
PrEsen ,

HOW KILLED barely alive when frozen FIXATION formalin
GROSS DESCRIPTLUN bo - 5 1 ahe as to neag
posterior lung;2)right shoulder area,both external

.area of esophagus and trachea;S)assoclated with lowar intastlne&gca containing £luid);

AL 0 LA LR

5 | M v, ght
and internal;3)associated with ventral |

4)}associated with right lung;6 & 7) one externally on each side of neck/head;8)externally

on  Tight side of neck, Enclosed photograph shows nepplasms 2,7 and B,

fnimal was found in surf at Walkiki Beach ble to dive and very weak. Postericr of

|
I
I
+

animal was very buoyant, floating very high out of water. After several days in uaptiuitm?

ne signs of Improvement were noted and animal was frozen. Dissection took place on

XISHASOERNE 719/77. Intestines were deveid of food matter,

COMMENTS (e.g., possible exposure to chemical pollutants or infectious agents, in-
cidence and duration of this condition in the population, ete.)

urkn o

(Please use reverse side, if more space is needed)



11 October 1977 ﬁ}l-m {f':r‘,fsg

TEAR_(KIT ACCESSTON SHEET

ELEASE SUBMIT To:
Dr. John C. Harshbarger DATE RECD.

Reglstry of Tumors in Lower Animals CONTRIBUTOR'S N0,

Hatlonal Museum of Watural History RTLA NO

Boom W216-A - :

Smithasonian Institution > USHM HO,

Washington, D.C., 20560, USA NIH HMISTOPATH NO,

COMMON NAME hawksbil]l turtle FAMILY Cheloniidae

PHYLIM Chordata GENIIS Eretmochelys

CLASS Reptiliz SPECIES imbricata

ORDER Chalania

CATEGORY: NEOPLASM *  INFLAMMATION INFECTION PARASITIC TOXIC

DEVELOPMENTAL TRAUMATIC ROBMAL OTHER

CONTRIBUTOR (MAME & ADDRESS ) : COLLECTOR (MAME & ADDRESS ) :

George H. Balazs same

Hawali Institute of Marine Biology
P.0. Box 1346
Kaneche, HI 96744

ITEMS SUBMITTED (QUANTITY):

GROSS MATERIAL 1 FHOTOCRA PHS
SLIDES REPRINTS
BLOCES OTHER

URIGIN OF ANIMAL: MARINE X FRESHWATER ESTAURINE TERRESTRIAL
WhERE COLLECTED __ held in captivity at the Weikikl Aguarium for an unknown perlcd

of time, possibly aslong as 10 years

DATE COLLECTED Nov 1976 gpx F acg unknown  smack oF LIFE Gyole  ¥oung adult

HOW KILLED bitten extensively by seal FIXATION formalin
GROSS DESCRIPTION i ] in g immediately adjscent

to stomachi metal fragment is in growth and may be the causitive agent

— BIAGNOSIS ! [MHUnE BERcTos 1 Foreigal o8 T

HICROSCOFE DX

CORMENWTS (e.g., possible exposure to chemical pollutarts or infectious agents, in-
cidence and duration of this condition in the population, ete,)

(Please use reverse side, if more space 1s needed)



National Museum of Natural History « Smithsonian Institution

WASHINGTON, D.C. 20860 + TEL. 202- 381=5036

22 Beptember 1977

Dr. George H. Balazs

Hawaill Institute of Marine Biclogy
University of Hawaii at Manoa

Post Office Box 1346

Coconut Island

Kaneohe, Hawaii 96744

Dear Dr., Balazs:

Thank you very much for sending us four, 35 mm color trans-
parencies of the green turtle case (RTLA 1767). We will return the
originals after they have been duplicated.

Sincarely,
a2 e M NG
[ '-I WIS lL ! I|"1_..!I Y e
3 Lt .
Phyllis M. Schellenger

BEeglstrar
Registry of Tumors in Lower Animals



National Museum of Natural History + Smithsonian Institution

WASHINGTON, 0.0, 20550 + TEL, 200 J381=5936

6 March 1978

Dr. George H, Balazs

Hawali Institute of Marine Biology
University of Hawaii at Manca

Post Qffice Box 1346

Cocomut Island

Kaneche, Hawaii 06744

Dear Dr. Balazs: v B yabo ke
The skin lesions op the three gyeen gea turtles, Chelonia mydas,
that you sent us (July /1977 = RTLA 1767; August 1977 - RTLA 1774; and
January 1978 - RTLA 1856) are similar to the fibropapillomas pre-
viously reported from this specles, The epldermis proliferates and
forms pegs which extend into the dermal connective tissue. Concomi-
tantly, dermal papillase containing connective tissue, vascular chan-
nels, and associated melancphores grow between the epidermal pegs to
provide nourishment. The surface epidermis produces abundant layers
of keratin and occasionally trapped cells within the dermis form
pearls or epidermal cysts containing concentric rings of keratin,
Subsequent enlargement results to an increasing extent to expansion
of the fibrous component so that the larger tumors are mostly a monot-
onous field of fibrocytes with some interspersed melanophores and a
few epidermal pegs near the surface. Invasion of the underlying
muscle does not occur. I am sending a set of microscope slides, some
of which are more revealing than others due to the orientstiom of
the cut or the age and condition of the growth. Some blocks of tig-
sue were so hard and friable, that we could not get sections at all.
Probably the best slide is the one of the evelid tumor in specimen
—RTLA 1856. T am also enclosing xerox copies of some of the pub-
lished cases of these growths, As you can see, some have been aaso-
X ciated with leeches, others with_barnacles, and still others have
contained plant material. This has led to considerable speculation
that the tumors can be initiated by foreign orgenic materisl, How-
ever, there was little, if any, evidence of foreign material in any
of your green sea turtle lesions, The similarity of these lesions
to human warts suggests that they might have a viral etiology even
though intranuclear wiral inclusion bodies have not been seen. It
would be interesting to look for viruses with an electron microscope.
The tissue blocks for electron microscopy should have at least 1
dimension no more than 1 mm thick., They should be biopsied or im-
mediately necropsied from the prickle cell layer of the epidermis of
early growths and placed immediately in 3-5% glutaraldehyde in water
buffered te pH 7.4 with sodium phosphate buffer or in sea water ad-
justed to pH 7.4.




2

The hawksbill turtle, Eretmochelys imbricata, from the Waikiki
Aquarium (RTLA 1816} is composed of collagenous fibrous tissue and
waves of inflammatory cells. I think your suspicion that the metal
object found within the growth was the cause is probably accurate.
It probably penetrated the intestinal wall and the released pro-
teins elicited a chronic cellular immune response, The orderly
rows of vacuoles crisscrossing the fibrous tiggue in several area&s
{also in RTLA 1774), which might be mistaken for fat, are freezing
artifacts, This lesion is a granuloma -- mot & neoplasm.

1 appreciate your gending us this material and I regret that T
was so tardy in writing you about the earlier cases., Part of the
delay was due to the hard friable nmature of the exposed growths,
especlally when frozen, which made the first blocks of rissue virtual-
1y impossible to section and by the time T realized 1 was not golng
to get sections and cul new tissue blocks, several months had al-

ready elapsed. Hopefully, my replies will be more prompt in the
future.

Sincerely,

’ 7 .-". ']
- “ '
4 ML /é--?,;.;_r;é’é{f?f £/
John C. Harshbarger, /#n.D.
Director

Registry of Tumors in Lower Animals

Enclosures = &8 stated



= National Museum of Natural Hfsr:‘ﬂry » Smithsonian Institution

WASHINGTON, D.C. 20560 = TEL. 20%- J81=-3936

6 March 1978

Dr. George H. Balazs
Hawaii Institute of Marine Biology
University of Hawaii at Manoa
Post Office Box 1346
Coconut Island
Kaneohe, Hawaii 96744
; rt_

Dear Dr, Balagzs: f ;ﬂ-ﬂ,,rf }'..ﬂ"l"I ik

The skin lesions nﬁxtha three green ses turtles, Chelonia mydas,
that you sent us (July/1977 - RTLA 1767; August 1977 - RTLA 1774; and
Jenuary 1978 - RTLA 1856) are similar to the fibropapillomas pre-
vicusly reported from this species, The epidermis proliferates and 1
forms pegs which extend into the dermal cennective tissue, Concomi=-
tantly, dermal papillae containing connective tissue, vascular chan-
nels, and associated melanophores grow between the epidermal pegs to
provide nourishment. The surface epidermis produces abundant layers
of keratin and occasionally trapped cells within the dermis farm
pearls or epidermal cysts containing concentric rings of keratin,
Subsaquent enlargement results to an increasing extent to expansion
of the fibrous component so that the larger tumors are mostly a monot-
onsus fleld of fibrocytes with some interspersed melanophores and a
few epidermal pegs near the surface, Invasion of the underlying
muscle does not eceur, T am sending & set of microscope slides, some
of which are more revealing than others due to the orientation of
the cut or the age and condition of the growth., Some blocks of tis-
sue were go hard and friable, that we could not get sections at all.
Probably the best slide is the one of the eyelid tumor in specimen
RILA 1856. I am also enclosing xerox coples of some of the pub-

3 lished cases of these growths. As you can see, some have been agso=-
ciated with leeches, others with barnacles, and still others have
contained plant material. This has led to considerable speculation
that the tumors can be initiated by foreign organic mitérial, How=-

ever, there was little, 4f any, evidence of foréign material in any
of your green sea turtle lesions. The gimilarity of these lesions
to huran warts suggests that they might have a viral etiology even

§  though intranuclear viral inelusion bodies have not been seem, It
would be interesting to look for viruses with ap electron microscope.
The tissue blocks for electrom microscopy should have at least 1
dimension ne more than 1 mm thick. They should be biopsied or im-
mediately necropsied from the prickle call layer of the epidermis of
early growths and placed immediately in 3-5% glutaraldehyde in water
tuffered to pH 7,4 with sodium phosphate buffer or in sea water ad-
Justed to pH 7.4.




2

The hawksbill turtle, Eretmochelyas imbricata, from the Waikiki
Aquarium (RTIA 1816) is composed of collagenous fibrous tissue and
waves of inflammatory cells. I think yvour suspicion that the metal
object found within the growth was the cause is probably accurate.
It probably penetrated the intestinal wall and the released pro-
teins elicited a chronic cellular immune response, The orderly
rows of vacuoles crisscrossing the fibrous tissue in several areas
(also in RTLA 1774}, which might be mistaken for fat, are freezing
artifacts. This lesion is a| granulnma == not a neoplasm.

I appreciate your sending us this material and I regret that I
was so tardy in writing you about the earlier cases. Part of the
delay was due to the hard friable nature of the exposed growths,
especially when frozen, which made the first blocks of tissue virtual-
ly impossible to section and by the time I realized I was not going
to get sections and cut new tissue blocks, several months had al-

ready elapsed. Hopefully, my replies will be more prompt in the
future.

Sincerely,

A i

John C. Harshbarger,
Director

Registry of Tumors in Lower Animals

Enclosures = ag stated




National Museum of Natural History + Smithsonian Institution

WASHINGTON, D.C. 20560 = TEL. 202  SB1-5936

6 February 1980

[r. George H. Balazs

Aszsistant Marine Biologist

Hawaii Institute of Marine Biology
Iniversity of Hawaii at Manoa
Coconut Island

P, 0. Box 1346

Kaneche, Hawaii 056744

Dear George:

Thank you very much for the 35 mm color transparency of the green
turtle fibropapilloma (RTLA 2097; your #2828) to complement the tissue
you sent earlier. The tissue was the best fixed for that type of lesieon
-that we have ever received and we really appreciate your effort. Please
note the clarity of the nuclei and the distinctness of the prickle cell
boundaries in the enclosed microslide., The tissue on this microslide,
by the way, is an excellent example of the various features of these
tumors including the thickened epidermal layer sending pegs into the
underlying connective tissue, the epidermal pearls with cores of ker-
atin, some of which have fallen out, and the highly collagenous fibrous
commective tissue containing foci of inflammation, especially around
vessels., Peripherally, in the comnective tissue, are several multi-
cellular bodies reminiscent of parasites. I still think the high fre-
quency with which foreign material is found in these tumors may be
indicating that these lesions are exuberant reactions to foreipgn bodies
rather than neoplasms. However, their resemblance of warts sways me the
other way to suspect they are viral neoplasms. As you know, neither our
electron micrographs nor those of several other labs have shown any
virus, but the definitive study has not been done.

For the time being our work on these tumors has been shelved in
deference to more pressing projects. We are happy to have this good
material available for when we can get back to it.

I am sorry you were not able to visit us on vour last trip to
Washington. Keep us in mind for another time,

From all of us,
Best personal regards,

e
e A
S SRR

__;j-" John C. Harshbarger, Fh.D,
s Director

Registry of Tumors in Lower Animals

Enclosure - as stated



University of Hawaii at Manoa

Hawaii Institute of Marine Biology
P.0.Box 1346 « Coconut Island = Kaneohe, Hawaii 96744
Cable Address; UNIHAW

March 14, 1978

Dr. John C. Harshbarger

Director

Registry of Tumors in Lower Animals
Natienal Museum of Watural History
Smithsonian Inmstitution
Washington, D. C. 20560

Dear Dr. Harshbarper:

Many thanks for your comprehensive and interesting letter of 6 March
1978 concerning the fibropapillomas and granuloma from Hawaiian sea turtles
which I submitted to your laboratory. It is indeed fortunate that a
division such as yours exists where material can be analvzed and cataloged.

4s I have mentioned before, tumors are not uncommon in Hawaitan
turtles. As the principal researcher of these animals, I am frequently
asked what causes such growths and if the flesh from an afflicted animal
iz safe to eat. The information contained in your letter, as well as the
reprinted articles, provide some insight on the answers to these questions.
With respect to your suspicions of a viral etiology, I wonder if ¥Ou are
willing and able to undertake such an examination should I once again
obtain a live, heavily afflicted animal? If you are agreeable, we can
arrange to be in contact by telephone at the proper time to ensure that
the samples are prepared and shipped in the proper manner.

In your letter you referred to the skin lesion paplllomas, howewver, 1
am wondering what information you may have on the interpal and somewhat

different appearing growths accessioned as RTLA 1774.1, 1774.3, 1774.4 and
1774.57 Also, concerning RTLA 1856, it appeared to me that some of the
growths Infiltrated the bones of the carapace. Was this found to be the
cage? RTLA 156 was a very small and presumably young specimen. Have you
previcusly seen such extensive growths in this size of a green turtle? To

what extent did the tumors penetrate into the eyes (see my comments on
accession form)?

Once again, thank you for your attention to this matter. I look
forward to hearing from you again when yeur time permits.

-"i-

Ceorge/s. Balazs
Agsigtant Marine Biologist

GHE :md

AN EQUAL OPPORTUNITY EMPLOYER



National Musewm of Natural History « Smithsonian Instibuton

WASHINGTON, D.C. 20560 * TEL, 202- 381-539136

4 April 1978

Dr. George H. Balazs

Hawall Institute of Marine Biology
P. 0. Box 1346

Kaneche, Hawail 96744

Dear Dr. Balazs:

The two viale containing glutaraldehyde/sea water-fized 2
bicpsies from a large, fibrous growth on the ventral side of the ﬁﬂ;eﬂﬂﬂhg
left front limb of a green turtle, Chelonia mydas, arrived to- 3721 /38

day and was accessioned as RTLA . 1883, Dr. Sing Chen Chang, the
Registry's Elactron Microscopist, will epon embed this material
within the next two weeks. However, it will be a month or so be-
fore he can examine it with the electron microscope.

Thank you very much for contributing this case. As soon
as we recelve the growth you are sending separately, we will lat
you know.

_Beat regards,

I i M el

M, Schellenger
Registtnr
Begistry of Tumors in Lower Animals



National Musewm of Natural Histery - Smithsonian Institution

WASHINGTON, T.C. 20560 = TEL. 202 381-5936

9 May 1978

Dr. George H. Balazs

Hawaii Tnatitute of Marine Biology
University of Hawaii at Manoa

Past O0ffice Fox 1346

Coconut Island

Eaneohe, Hawaii 96744

Dear Dr. Balazs:

We were delighted to receive the large, fibrous growth from A..-‘?E‘L A
the left forearm of a Chelonia mydas specimen. This material and B
the glutaraldehyde fixed biopsies vou sent earlier were accessionad J?**f?n
as RTLA 1883. The biopeies have been Epon embedded and thick sec-
tions, stained with H & E, were prepared. We are currently studyving
the thick plastic sections at the light microscope level and will
examine thin sections with the electrom microscope later. Meanwhile
tissue samples of the growth are being histologically processed.

Dr. Harshbarger will write you regarding this case as soon as
possible. Thank you very much for your continued interest in the
Registry.

Sinceraly,

LN |
h\'\ ﬁ-‘}g%ﬂ'&\\[ ==l
Phyllis chellenger
Begistrar

Begistry of Tumors in
Lower Animals



University of Hawaii at Manoa

Hawaii Institute of Marine Biology
P.0.Box 1348 » Coconut Island e Kaneohs, Hewall 96744
Cable Address: UNIHAW
18 Septembsr 1978

Dear Ms. Schellenger:

Enclosed are two copied letterswhich you wrote
to me back in April and May concerning RILA 1883.
I wonder if you could tell me if Dr. Sing Chen
Chang has had the cpportunity to examine this
materlal with an electron microscope?

Also, I never did receive an answer to my letter
of 14 March 1978 which addressed several questions
to Dr. Harshbarger. I am wondering if this

letter was ever recelved at your facility (copy
enclosed)?

Your assistance in these matters would be
greatly appreciated. I am very much interested
i;éfhé occurrence of tumors in Hawaiian green

s .H;hrtlas.
_ ; 7./7/ ok >

G:;;g H. Balazs
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J. HILLIS MILLER HEALTH CENTER L] UNIVERSITY OF FLORIDA ] GAINESVILLE, FLORIDA 32610
DIVISION OF LABORATORY ANIMAL & WILDLIFE MEDICINE Ph. 804/392.2977
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December 19, 1980

Dr, George H. Balazs

EMFS

Southwest Fisheries Center
Homolulu Laboratory

F.0. Box 3830

Homolulu, Hawail 96812

Dear Dr. Balazs:

For peveral years I have been consulting with disease problems in
juvenile green turtles at Caymsm Turtle Farm, B.W.I. Starting at
two months of age, almost all turtles will develop a herpesvirus

skin disease called "gray patch disease." References for infor-

mation publisghed on this disease are:

1} Rebell et al: A herpesvirus-type agent assoclated with skin
legions of green turtles in aquaculture. AM.J.Vet.Res. 36:122]1-
1224, 1975,

2) Haines, H. and Kleese, W.C. 1977. Effect of water temperature
on a8 herpesvirus infection of sea turtles, Infec, and Immun.
13:756-759, 1977.

The disesse commences as small papules on the eyelids, neck, flippers
and carapace that evemtuslly coalesce into patches., Often the
legions ulcerate and eventuslly become infected with bacterial
contaminants. The lesions often become yellow in color. As of yet,
thare is no effective treatment. Mortality varies from season to
season and often lesions regress spontanecusly after one vear of

age, Dr. H. Haines at the University of Miami is currently working
on 4 vaceine.

I have also seen fungal snd bacterisl infections of the eyelids and
flippers that result from abrasions and bite trauma to these struc-
tures. In my experience, when a small lesion 18 created on the eyelids
and flippers, turtles will start biting at these areas causing further
| problems, For bacterisl infections, the people at Cayman Turtle Farm

| often medicate their turtles by adding ampicillin or tetracycline

| directly to their manufactured turtle chow or suspending it in food
prepared with gelatin.
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If you hawve elther blopsy specimens of the lesions in 10X buffered
formalin or representative tissues from dead turtles preserved in
formalin, I would be glad to cut the tissues in and give you a
histopothologie evaluation. I think this would be most helpful in
exactly pin-pointing your problem.

If I can be of any further help, feel free to contact me.
Sincerely,

Elliott Jacobson, D,V.M., Ph,D,.
Mvisgion of Laboratotry Animal
and Wildlife Medicine

El:nlg
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' Dacember 19, 1980

Dr. George H. Balazs

HMES

Southwest Fisheries Center
Honolulu Laboratory

Pud. Box 3430

Honolulu, Hawaii 96812

Dear Dr, Balgzas

For several years I have been censulting with disease problems in
Juvenile green turtles at Cayman Turtle Farm, B,W.I. Starting at
two monthe of age, almost all turtles will develop a herpesvirus
skin disease called "gray patch digease," References for infor-
mition published on this disease are:

L) Rebell et al: A herpesuirus-typa Bgent assoclated with skin

lealons of green turtles in aquaculture, AM.J.Vet,Basg. 36:1221-~
1224, 1975,

2) Haines, H. and Kleese, W.C. 1977, Effect of water temperaturs
| ona herpesvirus infection of 8ea turtles. Infec. and Tmmun,
13:756-759, 1977.

The disease commences as small papules on the eyellds, neck, flippers
and carapace that eventually coaleace into pratches, Often the
lesions ulcerate and evenlually become infected with bacterial
contaminants, The legiens often become vellow in color. As of ver,
there iz no effoctive Ereatment. Mortality varies from sesson to
season and often lesions TEEress spontanegusly after one year of

age. Dr. H. Haines at the University of Miami is currently working
00 a vaccine,

I have also seen fungal and bacterial infectiong of the eyelids and
flippers that resule from sbrasions and bite trauma to these struc-
tures, In my experience, when 3 small lesien is created on the eyelids
and flippers, turtles wiil start biting at these areas causing further
Problems. For bacterial infections, the peaple at Cayman Turtle Farm
often medicate their burtles by adding ampicillin or tetracyeline
directly to their manufactured turtle chow or suspending it in food
Prépared with gelatin,

EQUAL EMPLOYMENT DRI TUNIT ¥ AE Pl bA T IVE ACTION EMPLOYE R




Lf you have either biopey specimens of the lesions in 10% buffered
formalin or representative tissues from dead turtles preserved in
formalin, T would be glad to cut the tissues in and glve you a
histuputhulﬂgic evaluation. T think this would he most helpful in
exactly pin-pointing your problem.

If I can be of any further help, feel free to contact me.

Sincerely,

e

Elliott Jacobson, D.V.M,, Ph.D.
Mwvision of Laboratory Animal
and Wildlife Medicine

El:nlg
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Virus Associated Neoplasms of Reptiles

Elliott R, Jacossox

Deperivvend of Laboratary Avimol avd Witelife Medicine, Coflege sf Peterinary Mediciwe, Lhufversity of
Flerfalin, Cwinzsaille, Florids IAi0, A8 A

Abstract:  Viros particles have been associated with, and incriminated in the
pathogenesis of neoplasms in several reptile species. Although there are numerous
reparts on fibropapillomas in the green turtle (Chefmria mydas), electron microscopic
evaluation of tissue has failed to demonstrate a viral etiology. Papillomas of wall
lizards (Lacerta muralis) maintained as a laboratory breeding colony were found by
clectron microscopy to have three morphologically distinet particles. A C-type RNA
virus was found budding from spleen tissue cultures in the 48th and Snd passage
from a Russels viper {Fipera russelft) diagmosed as havi ng a precardial myxofibroma.
Electron microscopic examination of an embryonal rhabdomyosarcoma in a com
make (Elaphe gutiata) revealed C-type virus particles, Recently, a lymphosareama
asociated with virus-like intranuclear inclusions was reported for a California king
snake (Lampropeltis getufus cafifornine). Sarcomateus neoplasms have been experi.
mentally induced in severs) reptile species inoculated with the Sehmidt-Ruppin
strain of Rous sarcoma virus,

A variety of spontaneously oceurring neaplasms, conforming to all major
groups of mammalian neoplasms, have heen deseribed for repiiles (7). Additional.
ly, several pigmene cell neaplasms unigue 1o reptiles, and aiber colothernsie v
tehrates, have been described {2, 3). A majority of these descriptions are based on
amimals in zoological colloctions, and ofien the species represented are those that
are long lived in captivity,

The role of both DNA and RNA viewses in the ctiology of specific neaplasms
of homeotherms has good historical documentation (#-&). There also i3 evidenee
for the support of a causal relationship between a herpesvirus and Luck®s renal
adenocarcinoma in the am phibian, Rana pipiens (7). Within the last 10 years several
virus associated neoplasms have been described for reptiles. Since the elass Reptilia
resulted in the independent evalution of hirds and mammals, work on possible
virus etiology of reptile neoplasms may have important implications for pndep-
standing the evolution of higher vertehrate ONCOrnAaviTises,
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Virus associated neoplasms will be reviewed taxonomically for the major
groups of reptiles.  Buth spontaneous and experimentally induced neoplasms will
he described.  Recent findings, not in press, also will be presented,

Spontancons Virng Associated Neoplosms

1. Chelonia

There are numerous papers describing papillomas, fibromas, and fbropapl-
lomas in wild caught adult green turtles (Chelonia mydas). Multiple large papillomas
of the skin and eyes in green turtles were found to consist of arborescent connec-
tive tissue papillae covered by a thickened keratinized squamous epithelium (&),
lesions were seen i & 79 kg ©. mydar at the New York Aquariom, and in 5 of 200
turtes cought ofl Key West, Florida (#). Papillomas were distriluted over il
dorsal cervical region, axillae of the hindlegs, eyelids and conjunctivae. hese
lesions ranged from papillary projections of hyperplastic keratinized epithelium
supported by a fibrous core to smooth round fibrous tumors composed of dense
~onnective tissue covered by a thickened epithelium. In a subsequent study, more
than half the specimens of appmxlmat:l}r\gﬁﬂ_uflihﬁﬁwm found to contain wwe-
matode eggs (Hapalotrema constrictum) in the dermis of the growths (18], The authors
helicved the cggs were deposited in the vascular bed of the tumor by migriting
trematodes. Leeches (O zobranchus branchiatus) also were found attached to the
fibropapillomas (17). Although many examples of papillomas and wart growths
are known in mammals to have a virus etiology, electron microscopy has failed to
demonstrate associated particles in €. mpdas papillomas,

" Recently, a slowly increasing incidence of papillomatosis has been studied in
a breeding group of C. mydas raised in mariculture in the Cayman Islands, British
West Indics. The history suggested an infectious agent etiology, possibly a virus.
Papillomas were found growing from the conjunctiva, palpebrae, cervical integu-
ment and integument in the axis of the forelimbs and hindlimbs, The papil'oinas
were first noted in several wild eavght adults, and over the last few years developed
in favm reared turtles previously free of gros lesions. Lecches (Oawbranchus sp.)
commonly parasitized the papillomas and histologic cxamination ol biopsy speci-
mens revealed trematode cges in dermal eapillavies. The eggs were believed to he
fram the spirorchid trematode, Laereding foavedi, found in the heart and great vessels

L (12).

" Biopsy specimens were cut in 1 mm cubes, Gxed in 2.3, glutaraidehyde, tlien
fixed in 1%, 080, and embedded in epoxy resin, One-micron sections of the epaxy-
embedded material were examined by light microscopy lollowing staining with
teluidine hlue. Ultrathin sections were placed on copper grids, stained with uranyl
acetate and lead vitrate, and examined with an electron microscope.

By light microscopy, cpithelial eells within the prickkle-cell layer were hyper-
trophicd, with enlarged nuclel commonly containing two nucleoli. As of yet no viral
particles have been demonstrated by electron microscopy.

Cell free extracts of papillomatous tissues were prepared by suspending ground
biopsy specimens in phesphate buffercd saline followed by millipove filtering, Ex-
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tracts were injected both intradermally into the palpebra and intracoelomically
into & weeks ofd €. mydas, Turtles will be examined every month for the presence
al developing papillomas, Additionally, the adult female originally biopsied received
2.0 ce of a wart vaccine (20%, suspension) derived from papillamas treated with
1.0%, formalin, The progress of this turtle will be followed, "

2 SNguamala: Lacerlilia

There are numerous reports describing papillomas in lacertid lizards, Raynaud
anel Adrian presented a detailed report on the distibution of papillomas in wall
funnils {Locerfa moorafis) maintained g a2 breeding colony (30440 in a larpe terariem
racosuiing 033 mmy (L3) The papillonsas rnged in diameter fom 2-20 mm,
andi numbered 2-25 per individual. In fomales the papillomas were most com-
monly found in the caudal lnmbar area of the body, in the vicinity of the tail base;
ppillomas were vavely found arcund the head. In males, the papillomas had a
dumsocranial distribution, avound the basc of the head. Both males and (emales
never had papillomas associated with ventral-scales. The authors associated the
distribution to the reproductive behavior whereby males inflict bite wounds on
lemales at the base of the wil, and combative behavior between males during
which males inflict bite wounds at the base of the neck of other males. Histopatho-
logic examination of papillomas showed hyperkeratosis and hyperplasia of epidermal
cells. The nucleus of epidermal cells was often hypertrophied with margination of
chromatin material and intranuclear inclusions, Papillomas submitted for electron
microscopy revealed 3 morphologically distinet virus particles vesembling herpes-
virus, reovirus, and papovavirus, Thus, there was good evidence [or a virus etiology,
] and future transmission studies should confirm this possibiliey.

L B e R T e i T e e "l ey B i i | L

i Squamate: Ophidia
A Cetype virus (105-110 nm) demonstrated by electron microscopy to be budd-
ing from spleen tissue cultures in the 48th and 52nd passage, from a Russels viper
(Vipera ruseellii) diagnosed as having a precardial myxofibroma represented the
first ancornavirus dssociated with reptilian neoplastic cells (14). Although no virus
i . particles were demonstrated by electron wicrocopy in the primary tumor tissue,
Hie autheons sugmested that the virus producing cell line oviginated from eells of
Lhe: tumor metastases present in the spleen’s vaseular compartment. The cultared
splenic clls were ancuploid, and karyotyping confirmed their ovigin from the viper.
The viper agent closely resembled the avian leukasis virus in its mature extracellular
form. DNA polymerase has been found in this reptilian Cotype virus (15, 16).
Structures resembling A-particles also have been olserved in paranuclear inclusions
in this C-type particle producing viper cell line (17). .
Electon microscopic examination of an embryonal rhabdomyosarcoma from
A corn snake (Flaphe gutfata) reyealed particles resembling C-type viruses of avian
and mammalian origin in size, shape, and site of formation {78). This represented
+ Ihe first report describing the morphogencsis of C-type virus particles within the
primary tumor tissue of & poikelothermic vertebrate,
In a recent study (79), a laboratory bred and laboratory reared male California
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king snake (Lampropelils getulns coliferiiae) was found 1o have a palpable mass within
the coclomic cavity. The snake died following excision of the mass and histopatho-
logy of all major organs {except muscle and brain) resulted in a diagnosis of lym-
phosarcoma. Approximately 700, of lymphocytes, which infilivated all major
organs, contained small to large ecosinophilic intranuclear inclusions. Electron
microscopic examination of these inclusions demonstrated them to be large, uni-
formly electron-dense granular structures surrounded by a less dense region. These
structures did not appear to be nucleoli. Aggregates of intracytoplasmic circular
structures that measured 50 nm were scen in several cells. Their location, formatiom
mto ageregates, and appearance by transmission electron microscopy suggested 1hem
I e virus particles. Fovealin fixation peecluded good ultrastructura! detail amd
calegorizaton into a viras [amily. The redationship of the intrnoelear il:||;.'|_|_wi_|_'_|t'.5;
if any, to the intracytoplasmic particles remains unclear,

Experimentally Induced Neopilaswe

There are limited studies on experimentally induced neoplasms in the class
Reptilia with all of the work coming from one laboratory. Several species of adult
reptiles were inoculated subcutaneously, intramuscularly, and intracoclomically
with chicken sarcoma material induced in chickens with the Schmidt-Ruppin strain
of Rous sarcoma virus (20). Out of 5 tortoises (Testudo horgfieldi) 4-5 years old,
two dicd within 14-18 days alter an intrathoracic ineculation. Tumor masses were
recovered from the thorax, where the tumor cells had penetrated the theracic
musculature, In one of two snakes (Erix falerious) several slowly growing tumor
nedules developed one month following inoculation, and resembled the original
chicken Rous sarcoma. The second snake developed a large intrabdomina! tumor
following u second inoculation. The inoculation of adult Natrix nairix, N tessellata,
Agama concasica, and Varamug griseus did not lead to the development of tumors,
The vesulis of this work added reptiles to the list of animals known to be susceptible
to the oncogenic effects of Rous sarcoma virus. Karyologic studics demonsirated
that the tumors developed from reptile cells. Tumors were induced in chickens by
suspension of snake tumor cells. Since this virns in mammals generally incuees
tumaors caly in newhorn animals, the authors believed that reptiles appeared Gaicly
sensitive to the vicos aud e ave comparable to binds, In a subsequent experiment
(21 the lizavds Fremias pefox and Gymusodactilus fedleschendast were also found to be
susceplilile to the virus, This list was further inoreased 1o include Agema sanguinalents,
A. eryilvagasiva, Evemias persica, I, grammica, Fumeces tasniolalus, and Aghistrodon blom-

_1Mﬁi {22). Younger animals were more susceptible to the tamovigenic effects of the
virus compared to older animals. Further, the anthors stated that a decrease in
envrionmental temperature led o an inhibition of reptile tumor development.
Following acclimation to a temperature of 32°C and an 8 hr light, 16 hr dack
photoperiod, 20 Adsolis carolinensis received a subeutancons injection of a cell free
extract of Schmidi-Ruppin strain of Rous sarcoma virus in the proximal part of the
hindleg and within the coclomic cavity. The lizards were maintained for 3 months,
at which time no external gross lesions were noted, nor weve microscopic hsions
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poted on light microscopic examinations, Results of this experiment indicated that
cell free extracts of Schmidi-Ruppin strain of Rous sarcoma virus were not tumori-
genic in A, carelinensis. Environmental conditions (lemperature and photoperiod)
may have been a factor influcncing the respense of the lizard to injected virus.
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National Museum of Natural History - Smithsonian Inskitution

WASHINGTON, D.C. 20840 + TEL. 202- 3RT=2607

15 Jarmary 1981

Dr. George H, Balazs

Hawail Institute of Marine Biolopy
P, 0. Box 1306

Kaneche, Hawail 96TU4L

Dear (earge:

Thank you very much for your terrific report on the green
turtle., I have asked Dr. Elliott Jaccbson to keep you informed
of hls tumor studies. His latest thecry is that they represent
an exuberant fibrous response in the dermie to epgs from trema-
todes Infeecting the heart. They hope to test that in the Spring.

b

// John C. Harshbarger
DMrector
Reglatry of Tumors in Lower Animals
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April 3, 1981 F/BWC2 :GHB

Dr. Ellistt Jacobson

Health Center Animal Resources
Department

P. 0, Box J=b

University of Florida

Gainesville, TL 32610

Dear Dr. Jacobsom:

A copy of your letter to Jim Brock, dated March 19, has been passed oun to
e

Your analysia of the lesioms om our captive green turtles certainly supports
the general impression I have had for some time now: that is, biting, abrasioms,
and stress create injuries that are prone to bacterial infeetion. The white
lagions contrast with the surrounding dark skin, thereby serving as a focus for
more biting. The cure for the problem is basically ome of better mamagement—
greater care in feeding, seawater exchanga, and applying medication at early
signs of injury. Your letter will be most valuable in developing such policies.

As you will recall from Jolm Harshbarger's correspondence, I am interested
in the etiology of tumors on sea turtles. They are a fat#ly common sight on
Hawaiisn greem turtlas. Have you made any recent findings on this interesting
problem? John mentioned that tumors were starting to show up at the turtle
farm on Caymay Island. Do you feel that there is an infectious agent involved?

aaﬂn.qthi.!n:mmmﬂthtmm-mmm.
Your assistance is greatly sppreciated.

Bincerely,

George H. Balazs
Fishery Biologist
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April 9, 1981

Dr. George H. Balazs

Mational Marine Fisheries Service
Southwest Fisheries Center
Hotolulu Laboratory

P. 0. Box 3830

Honolulu, Hswaii 96812

Dear Dr, Balazs:

I am glad to hear that we are in agreement on the juvenile green turtle
skin lesions, As with so many things concerning captive reptile problems,
good management practices are often the key to successfully resring and
breeding these animals,

The green turtle papilloma problem appears to be quite an interesting
disease. Over the last year I have been working with a wirologist,
Dr. Jack Gaskin, on the papilloma problem in adult green turtles at

~ Cayman Turtle Farm, We have taken several biopsies and have made
homogenates for injection back into hatchling turtles, screened tissues
by electron microscopy and have attempted isolation of possible viral
agents in cell culture. As of yet there is no evidence for s viral
eticlogy. The one thing we do see consistently with the papillomas
is the presence of spirorchid trematodes eggs within dermal capillaries.
A paper describing the adult parasites on the heart and associated great
veasels is enclosed. I am presently assembling a paper on the pathology
associated with these eggs In visceral sites and it is my opinion that
these parasites ave important pathogens for green turtles in the Cayman
Islds. Currently it is my belief that these eggs may be the respomsible
agent for the papillomas. Antigens released through the egg wall probably

. incite a tremendous inflammatory response which in the gkin is seen as
a dermal fibrous tissue response, Indeed a major component of the
papilloma is the dermal connective tissue,

After I finish the paper on systemic pathology I will be assembling the
papilloma paper incriminating the spirorchid eggs. Actually Smith and
Coates suggested this years ago, Final proof will come when we can

| inject eggs recovered from adult parasites back into turtles and actually
iqduce the papillomas.

EGUAL EMPLOYMENT OPFORTUNITY/AFFIRMATIVE ACTION EMPLOYER



Dr, George H, Balaze
April 9, 1931
Page =two-=

Please let me know your feelings concerning my opinions for I am
always eager to learn from those active in this fasecinating field
of reptile disease.
sincerely, :
b | AW )
@ Q0,8 oo
Elliott Jaccbsom, D.V.M., Ph,D.

EJ:tck
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Balazs

April 27, 1981 P/SWC2:GEB

I appreciated your letter of April 9th describing some of your important
findings with respect to the generation of papillomss in greem turtles. I am
afrald that there is very little more that I can offer in the way of information
aon this problem in Hawaiian waters. I balieve that I sent you a copy of my
Hational Marine Fisheries Service green turtls “synopais."” Pages 20-22 of this |
report contain some discussion of the subject, based almost totally on the '
results of Dr. Harshbarger's analyses of preserved specimens. I don't believe
that evidence of trematode eggs was detected in this material.

If it would be benaficial to your work, I can plan to excise, preserve, and
lﬂpmmﬂ-mmdt—wmmﬂﬂ:tmmqnm Dead

and stranded turtles afflicted with tumors are & fairly regular occurremce here
in Hawaii. On the average, I have tha opportunity to salvage such msterial
about once in evary 2 months.

meantims, I will write Harshbargar and him about tha possiblae pres-

onee of trematode eggs in our Hawalisn specimens.
Sincerely, '
George 0. Balazs '
Fishery Biologist



Novesber 21, 1980 Ff3WC2 : GHB

Dr. Ellfott R. Jacobson
Mvision of Laboratory Animal
and Wildlife Medicine
College of Vaterinary Medicine
University of Florida
Gainesville, Florids 32610

Dear Dr. Jacobson:

It is my understanding that you are currently conducting disease
tests on a group of young ridley sea turtles obtained From the MMFS
Galveston Laboratory. If my informatiom is correct, the problem is
one of progressively increasing lesions around the eyes and certain
areas of tha flippers and neck.

We are experiencing similar problems in a group of Z-month old
green turtles being reared in captivity here in Hawaii., The treat-
ment described by Boss Whitham in & note published several yeare ago
does mot seem to be effective. We would therefore greatly appreciate
any suggestions that you can offer for experimentzl treatment,

Thank you in advance for any assistance that you may be able to
provide in this matter.

Sinceraly,

Ceorge H. Balazs
Fishary Biologist

be: Balazs

GHE :1ht



National Museum of Natural History - Smithsonian Institution
WASHINGTON, D.C. 20560 = TEL, 202 357=2647

22 October 1981

Dr. George H, Balazs

Hawaii Imstitute of Marine Biology
University of Hewaii at Manoa

P, 0., Box 1346

Coconut Tsland

FKaneche, Hawaii 96744

Dear George:

Thanks a lot for the interesting article by Harry Whitten
in the "Honolulu Star-Bulletin" on green turtle papilloma. I
am mentioning your specimen with a lung tumor, i.e., RTIA 1774,
- in my section of a chapter for a CRC Book: "Comparative Re-
= spiratory Tract Carcinogenesis",

With best regards,

John C. Harshbarger, FPh.D.
Director

Registry of Tumors in Lower Animals



Janwary 17, 1963 FfAUCZ

Dr. Elliott Jacobson

Division of Laboratory Animal
and Wildlife Medicine

University of Floride

F. 0. Box J-6

Cainesville, Florida 32610

Dear Dr. Jacobson:

Gince you last wrote to me im April 1981 (copy sttached) we have
continued to regularly ses greem turtles with papillomss here in the
Hawaiisn Islands. Hearly every momth a new report is received, and I am
uncertain if the incidence is actually inecreasing, or if wore people are
taking the time to report their observations. Hany of the turtles with
papillomas that we are able to exsmine are moribund or freshly dead.

In view of this coutinuing problem, and the inability on my part to
tell people what is responsible for these growths, I am anxious to learnm
what advances you way have made in your ewn research, 1f you have any new
publications or reporte available on this subject, I would certainly
appreciate receiving coples. Also, I would like to obtsin a reprint of the
paper you wrote with E. Greiner and D. Forrester (1980) entitled "Helmioths
of mariculture-reared green turtles frow Grand Cayman BWL,"

Again, thamk you for your help and advice.
Bincerely,

George 0. Balazs
Fishery Biologist

Enclosure
GHE/11

be: Balass ~



J. HILLIS MILLER HEALTH CENTER
COLLEGE OF VETERINARY MEDICINE

Department of Special Clnicsl Scences Labaratery Ankmats
and Zoo Anlmala
Haalth Center Animal Resources Wildlife Animals
Box J-B Exatic Birds
Galnasvills, FL 32810 Regtbes

Fh. [804) 3822977

January 2i, 1983

HMr. Geeorge H, Balazs
Fishery Bioleogist
N.H.F.3,

Honolulu Laboratory

P. 0. Pox 383D
Honelulu, Hawaii 96812

Dear Mr. Balazs:
Enalosed is & reprint of the paper you requested.

Unfortunately I have made little progrezss on the eticlogy of the
papillomas since I corresponded with you in April, 1981, Since
that time I have had little contact with disease problems at
‘Cayman Turtle Farm and unfortunately have not been able te pursue
any further the papilloma problem. I stlll feel the disease 18

! mest likely a response to Splrorchilid trematode eggs and not of
w¥iral etioclogy.

Sorry I cen't be of any further help with this most interesting

problem.
With best regards,
e F —
‘t'L-_’L:_L_EEﬁJ_bej, T
Ellictt Jacobson, DVH, PhD
Assi=stant Professor
EJiek
Ernclesure

EQUAL EMFLDWRENT CFPFORTUNITY rAFFIRMATIVE ACTION BMPLOYER



J. HILLIS MILLER HEALTH CENTER

COLLEGE OF VETERINARY MEDICINE

Departmont of Bpacial Clinicel Sclances
and

Haalth Center Animal Resources
Bax J.&
Gainoawilla, FL 32670

Mr. George H. Balazs
Fishery Biologist
H.N.F.3.

Honolulu Laboratory
P. 0. Box 3830

Degr Mr. Balazs:

viral eticlogy.

problem.

Edzalk
Enclosure

Laboratory Anlmals
Zon Anlmals
Wikdiife Animals
Euotic Birds
Hapliles

Ph, (804} 392-2977

January 24, 1983

Honolulu, Hawail 96817

Ernclosed iz a reprint of the paper you requested,

Unfortunately I have made little progress on the etiology of the
paplllomas since I corresponded with you in April, 1981. Sinae
that time I have had little contact with disease problems at
Cayman Turtle Farm ard unfortumately have not been able to pursue
any further the papilloma problem. I still feel the dissase is
most likely a response to Spirorchid trematode eggs and not of

Ssorry I ecan't be of any further help with this most interesting

¥With beast regards,

'n.ﬂ-':'_ I":...-':l\-h_ “—afi—;-%l}f\{‘c_é; g ——

Ellictt Jacobson, DYHM, PhD
Aesistant Professor

EMAAL EMPLOY MERT OPPORTUNITY/ AFFRMATAE ACTION EMPLOYER



National Museum of Natural History - Smithsonian Instifution

WASHINGTON, D.C. 20560 * TEL, 202- 357=2647

26 December 1983

,Drffﬂanrge H. Balazs
Henolulu Laboratory

Southwest Fisheries Center
NORRD

U.5. Department of Commerce
P. O, Box 3B3@

Honolulu, Hawaii 96812

Dear George:

Thanks for the article and your new address. I worry about
being guoted out of context, but I think most people put this
type of information in perspective when they read it.

I am sorry you never heard from Jacobson. Enclosed i3 a
xerox copy of his 1981 paper. The lesions spread through the
Cayman Island farmed turtles like an infectious disease.

Seasone Greetings and best wishes for the New Year!

Sincerely,

! gfﬁl{:ﬂ.-r""
,x’H;;hn C. Harshbarger

Director
Registry of Tumors in Lower Animals

Enclosure - as stated
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I’'m glad that you continue to be Interested in the tumors
on_green turtles. In answer to your gquestion, no, I havé never

seen the sTightest trace of an epithelioma on a loggerhead. I'm
UTFtual Ty certain they don’t occur on loggerheads In this
reglon., I wish that we could manage to continue our
net-capture work in the Indian River throughout the wear but
that has not been possible 2o far, Last summer we captured 21
Jduvenile green turtles at our primary site (the area around
Sebastian Tnlet) and recaptired & Ffew of the loggerheads that

we had captw and tagged in the summer of [782. We had only
capturedctwo greensturtles in 1982 (fne had tumored so there
was 1itt??“ﬁatﬁﬁfﬁil for recapture of & cted animals, In

order to assess the growth of tumors or the effecte on the
animals. There Is no telling whether or not we can recapture
some of those little green turties In the summer of 1984, but
more than 50X of those captured in jﬂgﬁg%n.the growthe. Our
last day of netting was 8 September an would suppose we* 1]
start up agaln about 15 May. We do have photographs of
virtually all of the green turtles captured thus far,
including, of course, those with tumors. We have seen =ome
prett> ugly ones (] don’t have any prints as vet but will get
some and send them along) and we definitely have not seen
an¥thing 1Tike the *beauty” in the photo vou enclosed, As a
matter of fact we have never seen eplthel iomas on any adult, 1
believe this is the basis of Ross Witham’s belief that the
“ygrowths are eventually debilitating. If he Is right then it is
& very serious problem for this important population of
Juvenile, east coast green turtlies. I TiKe to think that it |=
a slowly growing population but have no real proof of that as
¥et. The other side of the argument is that these things may be
like warts on humans. One outgrows them. That is to TEY, ouPr
bodies gradually develop & resistance to the causative virus
and they disappear. The presence of the things on your adults
argues against that and their apparent absence #rom adults here
on the Atlantic coast could mean either that Juveniles that
acqguire them don’t survive or that they gradualily develop
- resistance to the virus, Remember also that we don‘t really
~se¢ all that manr adult green turtlee. I may count 50 or so
"green turtle neste between Melbourne Beach and Sebastian Inlet

néever sees a nesting adult elther. So there are a Jot of—
guestions, including the one about the actual causation: "Is |t
really viral?" I believe Elliot Jacobson (UF, Gainesville)
thinks they may be szome sort of Immune response to trematode
€Qes circulating in the bloodstream (don‘t quote me on that
one, | can‘t remember exactly what he said; but he does doubt

that the cause Ie2 wirall,



I am pleased that you are concerned about thie becauss the
problem needs all the attention we can give it, I can‘t seem
to get anvone around here to pay much attention. I neéwd te ¥Thd
the time %o put together a proposal (probably In cooperation
with some local vet if I can find one who is interested) to
begin to look at the problem systematicaliy. I have so many
other things going that I don’t Know when that may happen. We
will definitely be working on the Indian River near Sebastian
again this summer but the level of activity will depend on the
funding support I can round up between now and then. &s I salid,
pllnning and arranging this workshop is taking virtually all of
m¥ non-teaching time 80 I“11 probably end up scrounglng for
small amounts of money from local and "non-traditional®
sources. | should be in a good position to (in terms of time
and preliminary data) prepare several proposals during the
upcoming academic year. I hope so. Right now though, the summer
of 1¥84 does not look too bright.

I hope things continue to go well for you In the land of
pineapples. I very much admire your willingness to correspond
and communicate and will do my best to reciprocate. Lets Keep

in touch on this tumor thing. Maybe we can rattle a few chains
and foctus some attention on it. Regards.

L. M. Ehrhart
3 - ..:_:'J " j_
W ol ke

Associate Professor






UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic snd Atmospheric Administration
NATIONAL MARINE FIBHERIES SERVICE

Southeast Fisherles Center
Miami laboratory

75 Virginia Beach Drive
Miami, FL 33149

25 March 1985 F/SEC11:BAS

L.M, Ehrhart, Ph.D,
Univeraity of Central Florida
Department of Biology

P.0O. Box 25000

Orlanda, FL 32816

Dear Doo:

For your information and records, I Just came across a astranding record
from North Carolina that described what appears to be another case of papillomas
{or something aimilar), but the turtle is reported as a Caretta. The animal
stranded on 23 October 1985 at Oak Island, NC. It was recorded as a positive
identification, measurements were CLOC 101.6 cm and CWOC 88,9 cm. Tumors were
deseribed as around both eyes, at the insertion of the left front Tlippar and at
the insertion of both rear flippers.

I ecannot comment on the reporter's ability to identify species, but NC has
few strandings of Chelonia. They reported three for 1985 (no papillomas noted
and all olearly immature), I thought this would be of interest to you as it is
not only a loggerhead, but an apparent adult as well. I believe the stranding

[ [(data base may be able to provide information on the incidence of papillomas in
| | jatranded turtles reported through the network. We can talk about that sometime
if you're intepasted.

Are we officially calling this condition papillomatosis, or did someone
Just decide to make that cne up? I copied this to George Balazs for his records
as well, It was good to see you in Georgia, Beat regards and keep in touch.

Sincerely,

+“Sond

Barbara A. Schroeder
Bioleogist

ege: F/SEC11 = Josaph Powers
F/SWC2 - George Balazs




UNITED STATES DEPARTMENT OF COMMERCE

National Desanic and Atmosphsric Administration
NATIDNAL MARINE FISHERIEE SERVICE

Southeast Fisheries Center
Miami Laboratory

75 Virginia Beach Drive
Miami, FL. 33149

25 Maroh 19885 F/SEC11:BAS

L.M. Ehrhart, Ph.D.
University of Central Florida
Department of Biology

P.0. Box 25000

Orlande, FL. 32816

Dear Doo:

For your information and recorda, I just came acroas 3 atrandi=g record
from North Carolina that described what appeara to be ancther case of papillomas
{or something similar}, but the turtle is reported as a Caretta, The animal
stranded on 23 October 1985 at Oak Island, RC. It was recorded as a positive
identification, measurements were CLOC 101.6 om and CWOC 88.9 em. Tumors were
described as around both eyes, at the insertion of the left front flipper and at
the insertien of both rear flippers,

I cannot comment on the reporter's ability to identify spacies, but NC has
few strandings of Chelonia. They reported three for 1985 (no pepillomas noted
and all elearly immature), I thought this would be of intereat to you as it is
not anly a loggerhead, but an apparent adult as well. I believe the stranding

- r——Sre2 = T e —

E' ‘I’-i"idagt_a_haaa_;pgg be able to provide information on the insidence : of papillomas in
|

stranded turtles reported through the network. We can talk about that sometips
if you're interested,

Are we officially calling this condition papillomatosis, or did somecne
Just decide to make that cne up? I copied this to George Balazs for his records
a3 well. It was good to zee you in Georgia. Best regards and keep in touch.

Sincerely,

Do

Barbara A. Schroeder
Biologiat

ee: F/3SECT1 - Joseph Powers
F/SWC2 - George Balazs .
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UNITED STATES DEPARTMENT OF COMMERCE

National Dcesnic and Atmaospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Joutheast Fisheries Center
Miami Laboratory

15 Virginia Beach Drive
Miami, PL 33149

25 March 1985 F/3EC11:BAS

LH.H- Eht‘l'l-ElI"t-, Ph.ﬂ.
University of Central Florida
Department of Blology

P.0. Box 25000

Orlando, FL. 32816

Dear Doo:

For your information and records, I Just came acroga a strandi-g record
from Worth Carolina that described what appears to be another case of papillomas
(or something similar), but the turtle is reported as a Caretta. The animal
stranded on 23 October 1985 at Oak Island, NC. It was recorded as & positive
identification, measurements were CLOC 101.6 cm and CWOC BE.9 om. Tumors were
described as around both eyes, at the insertion of the left front flipper and at
the insertion of both rear flippera.

I cannot comment on the reporter's ability to identify apecies, but NC has
few strandings of Chelonia. They reported three for 1985 (no papillomas noted
and all elearly immature), I thought this would be of interest te you as it is
not only a loggerhead, but an apparent adult as well, T believe the stranding
data base may be able to provide information on the incidence of papillomas iﬂ
stranded turtles reported through the network. We fan alk AEonE That corstice
if you'ra interested.

Are we officially calling this condition papillomatosis, or did somecne
Just decide to make that one up? I copied this to George Balazs for his records
as well. It was good to sea you in Georgia. Beat regards and keep in touch.

Sincerely,
Doy

Barbara A. Schroeder
Biologist

ee: F/SEC11 - Joseph Powers
F/SWC2 - George Balazs
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Bidders List

(1)

(2)

(3}

(4)

Dr. Llewellyn Ehrhart

Department of Biological Sciences
University of Central Florida

P.0. Bax 25000

Orlando, Florida 32816 Telephone:

Dr. Elliott Jacobson

J. Hillig Miller Health Center

College of Veterinary Medicine

Box J=4

Gainesvill, Florida 32610 Telephone:

Dr. Peter Lutz
REMAS/BLR

4600 Rickenbackerr Causeway

Miami, Florida 33149 Telephone:

Dr. Jim Richardson

Georgia Marine Turtle Research Program
Institute of Ecology

University of Georgla

Athens, Ceorgia 30602 Telephone :

(305) 275-2970

(904) 392-2977

(305)) 361-4177

(404) 542-2968




Sea Turtle Papillomas Work Statement

cratement of the Problem:

The documentation of large multiple papilloma-like growths on seda turtles
{n Florida has increased greatly in the last two years. These abnormal
growths occur primarily on sub-adult green turtles (Chelonia mydas) and are
increasingly frequent in the lagoonal waters of the Indian River System in
sast central Florida. The Indian River System, which includes Mosquitc Lagoon
and the Indian/Banana Rivers, ig a known "developmental habitar” for lmmature
green and loggerhead turtles. Although both speciles utilize this lagoon
habitat and are encountered in relatively equal numbers, the incidence of
papillomas on green turtles is disproportiomally high. The phenomenon also
_ appears to be a recent affliction. In 1985 about 29% (&1 turtles) of the

green turtles captured inm Mosquito Lagoon displayed papillomas. This

“4igease” had never been observed in the Lagoon in previous years. In the
southern reglons of the Indian River approximately 0% of the captured sub-
adult green turtles have papilloma growths. There have also been scattered
records of papilloma-like growths on green turtles in the Florida Keys and
Hawali.

It is not known if the papillomas are 1ife threatening to sea turtles.
Preliminary observations indicate these bulbous papillomas (often referred to
4% tumors, neoplasms, OT fibropapillomas) are distributed on the soft tissue
of the neck, inguinal and auxilary regloms. The paplllomas also occur in
potentially incapacitating areas like the mouth, eyelid, and conjunctivae of
the eye. The cause and the characteristics of the papillomas is unknown (fe-
viral, environment, genetic, parasitic, etc.).

Stages of Work

The work is divided into two phases:

Phase 1--To identify the characteristics of the papillomas and the
characteristics of the sea turtles they are affecting; and to establish
preliminary studles to determine the debilatory nature of the papillomas.

Phase 2--({Option to Extend). To determine the cause of the papilluma-lik#
growths and to begin studies designed to determine means of treating the
disease. Phase 2 is contingent on the availability of funds and Phase 1
resultsa.

scope of Work (Phase 1)1

The project will include the following activities:

{1) A thorough review of the incidence of papilloma-like growths on
sea turtles, with emphasis on wild Florida green turtles. This
review should include a literature gearch and interviews with
individuals associated with sea turtles/papillomas.

(2) The geographic areas of occurrence of paplllomas on Bea turtles
should be identified.




=3=

(3) At leasr five sub-adult Bed turtles with papillomas will be
captured and maintained under captive conditions to determine the
“fate” of the turtles and the papilloms growthe. In addition,
attempts should be made to Tecapture tagged sea turtles in areas
kiown to have "digeased” turtles in order to assess papllloms
Erowths in wild turtles.

(4) Papilloma growths will be biopsied and fixed for further
analyeis (these blopsies would be utilized in Phase 2).

Phagse 2: The scope of work for Phase 2 will be based on Phase 1 results.

Period of Performance

A total of six months for the completion of phase 1 1g allowed. A final
Teport will be submitted one month after the completion of the work.

Bidders List
1} Dr. Llewellyn Ehrhart
Department of Biological Sciences
University of Central Florida
F.0. Box 25000
Orlando, Florida 32816 Telephone: (305) 275-2970

(2) Dr. Elliott Jacobson
J. Hillis Miller Health Center
College of Veterinary Medicine

Box J-6

Gainesvill, Florida 32610 Telephone: (904) 392-2977
(3) Dr. Peter Lutz

RSMAS/BLR

4600 Rickenbackerr Causeway

Miami, Florida 33149 Telephone: (305)) 361-4177

(4) Dr. Jim Richardson
Georgia Marine Turtle Research Frogram
Institute of Ecology
University of Georgia
Athens, Georgia 30602 Telephone: (404) 542-2068

Proposals shall Inelude:

(1) Statement of qualifications

(2) Scope of work: rationale, objectives, methodology,
deliverables, and echedule

(3) Itemized budget

COTR: Paul W, Raymond (FTS B26-3366)
Protected Species Management Branch SER23




EXHIBIT I (revised)™ | DAD 216-13

REQUEST FOR APPROVAL OF
ADVISORY ARD ASSISTANCE SERVICES

Requesting Organization: AA - Nmfs & Fis t:ti_(:rtm £x —==% 350-1295

Name and phone number of requesting organ:zation contact: F‘Igé E:;.-a | Enﬁtﬁ-l EP.:.:H
Cooedindne

Type of proposal; Personnel action
Procurement action —

Period of personnel appointment or contract: lc _Base period

|2 Base period including
all renewals or options

Amount of appoiniment or contract: $§ 4 K base period

: j I:_'. total period ( EW, ol winitn it Jepemdedt an MA'."I.-'h'.ELj
0% Bkt oo agtiem b erdaady .

Statement of purpose and need: :
The J.n-.-iuq_-.-ﬂm*nm ok Varge wuligle Tamees an andovgeced cea dorilec in Floeida Wag
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sty e, &b :-.P’I-uii. qraen borbles fﬂlﬂ-m:-. ':::‘J_u._;\) J,.‘;Ph.!l Hapae F-,F,;"uurln'kt
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Poak -pn."-'-hinnfj scitmtilic  Treseacen  be inthiake) e &Eiﬂlﬁ-ﬁinf_ exdead and cnuse
o Wwit  disease,

Abbreviated scope of work: g E : !
?h'* \ Ky- Tt :d.m{,l: Rt LI!I"uIl"IJ‘.*H TS HEA Hlog Flf'n BRd g 'l_-r'an. e
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haig Su
It this a continuation of a pnnr:'ppmf':imunt or eontract: Yes No v’/

-

If Yes, explain justification for continuation

Identify any Department MBO which this proposal will support, and explain its impact
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November 7, 1985 F/SWC2:GHRB

Dr. Elliott Jacobeon
Assistant Frofessor

Je Hillis Miller Health Center
University of Florida

Box J=6

Galnesville, FL 32610

Dear Dr. Jacocbson:

itz been almost two years now since I last wrote to you, go I
wanted to reestablish contact and ask if you have pursuad any
additional research on the eticlogy of papillomas in green sea
turtles, Do you know if this i= etill a problem &t the Cayman
Turtle Parm? Here in Hawaii over the past four years our
records of stranded turtles with papillomas have réanged from 14
to 27% each year (see enclosure). The growths are typically
present on the eyes, neck, inguinal region, and other soft
parts. Some of the growths are guite large, >10 em in diameter.

I vo d greatly appreg/ate receiving any new informaticn or
publications you may have on this subject. A Hawalian Sea
Turtle Recovery Team has recently been appointed. A renewed
interest has therefore developed in 1dﬂnti:¥1ng in detail all of
the various factors limiting the recover, the population.
Many thanks for any assistance you can provide.

Bincerely,

George H., Balaze
Zoclogist

GHB/11

_be: HL, Balazs



Hovember 7, 1985 F/SWC2 s GHB

Dr. John Harshbarger

Regietry of Tumors in
Lower Animals

HHB, Room W21l6

Smithsonian Institution

Washingteon, D.C. 10560

Dear John,

Ite been guite some time now since we corresponded, so0 I wanted
to take this opportunity teo reestablish contact with you. As
you may recall, I am now with the Mational Marine Fisheries
Service, having shifted from the University of Hawaii a few
Years ago. However, I am still invelved almost exclusively with
research on Hawaiian sea turtles,

We are continuing to routinely see those fibropapillemas on the
green turtle, Chelopjy mydas. Over the past four years, for
which I have fairly comprehensive data, the percentage of tur-
tles seen with these growths has ranged from 15 to 279 (see
enclosure) ., There is no evidence that the incidence is increas-
ing, but the rate gives cause for concern In view of the turtles
protected status under the U.8. Endangered Species Act. Az
before, most of the turtles I see with fibropapiliomas have them
growing from the eyes, neck, inguinal region, and other soft
tissues. Some of the them are quite large (>10 em in diameter),
and all size classes of turtles seem to be egually affected.
Some of our worst cases consist of juvenile turtles (35-65 om in
carapace length). I have recently received word that similar
growths are now being found on green turtles living in Mosquite
Lagoon in east central Flerida. Dr. Liewellyn Ehrhart of the
University of Central Florida (P. O. Box 25000, Orlande, FL
32816) has described this seemingly new occurrence to ma, and
sent a few photographs. I gave him your name and address and
encouraged him to submit documentation to yYou. Did he ever
contact you? I hope &o.

Since we last corresponded, I would be interested to know if you
are aware of any new publications or information about the cases
of fibropapillomas in sea turtles, or any other closely related
group of animals. A formal Recovery Team has racantly been
appointed for Hawaiian sea turtles. During the coming year we
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will try to carefully examine the various factors that limit

recovery of the species, Neoplastic growths will certainly be
an item on that list.

I look forward to hearing from you again at the earliest time
your busy shcedule will permit.

Sincerely,

George H. Balazs
Zoologist

GHE

bes HL
Balazs
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22 Movember 1985

Telephone No.: (202) 357-2647

Dr. George H. Balazs
Marine Mammals and
Endangered Species Program
National Marine Fisheries Service
U.5. Department of Commerce
P,0, Box 3830
2578 Dole Street
Honolulu, Hawaii 96812

Dear George:

Thank you for your interesting and informative letter of 7
November, Unfortunately I have no new information on the green
sea turtle tumors, pbut their rapid spread among confined and
“closely associated animals supports an infectious etiology. The
presence of trematode ova lodged in wvessels within the tumors

supports the idea that these lesions represent an ejuberant

_reactive fibrosis to the parasites rather than a necplastic
cordition, ©One might confirm this by penning diseased animals
with disease-free animals, half of which are regularly treated
with antihelminthic drugs. I would bet the treated test animals
do not get the lesions while the untreated test animals do. If
you cannot do such an experiment, maybe Dr, Ehrhart, who has not
contacted me, could do it. Good luck!

Meanwhile have a good winter and think of us freezing our
butts in Washington!

Sincerely,

C. Harshbarger, Ph.D.
Director

Registry of Tumors in Lower Animals

i



J. HILLIS MILLER HEALTH CENTER
COLLEGE OF VETERINARY MEDICINE

Daportmant of Spaclal Clinical Sclances Labaratory Aninaks
and Zoo Animals
HEALTH CENTER ANIMAL RESOURCES Wildiide
Box J-6 Birds
Gainosvills, FL 32610-0008 Faptiles
hammals
Ph, (804) 352-2377

Movember 25, 1985

Mr, George H. Balazs

Wational Marine Fisheries Service
Southwest Fisheries Center
Honolulu Laboratory

P.0., Hox 3830

Honolulu, Hawaii asR12

|Dear George:

Although I am continuing te de work on diseases of green turtles, all
my effort since cur last exchange has entailed understanding the etiology
of a specific disease in juvenile green turtles at Cayman Turtle Farm seen
as severe necrotizing lesions around the glottis and extending into
the trachea and lungs, At last, I believe we have the answer for this
jproblem. Our work supports a viral etioleay and we will go about to prove
this over the next year through further investigations.

Unfortunately, I have not had the opportunity to pursue the green
turtle papilloma problem. This disease did not prove to be significant |
fencugh for Cayman Turtle Parm to put a lot of time and effort into studying

its pathogenesis. However, it is seen sporadically in junevile green

turtles in offshore lagoons on Grand Cayman.

Within the last 2 years, pepillomas have also been seen for the first
time in green turtles in lagoonal waters of the Indian River in east
ral Florida. Recently, WMFS distriboted a request for guotation to
|5tudjr this problem, with the first part directed toward studying the
rogression of lesions in turtles and the second part concerned with
histopathology and eticlogy. Although I submitted a proposal for the
first part, Lew Ehrhart at the University of Central Florida, is the ideal
garsm te do this study. I hope to more effectively compete for the 2nd
art of this study, which I am ideally suited to do. I already have a
veterinary student with a strong background in electron microscopy who will
— o the work for her senior research project.

Although my initial histolegical and electron microscopical work with
these lesions did not support a viral etielogy, and suggested the lesions
were a response to trematode eggs in dermal vessels, I really need to do a

FOUAL EMPLOYMENT OF PRETURIT Y AFFIRMATIE ACTION ENFLDIYER
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Hovember 25, 1985
Mr. George H. Balazs

better job evaluating lesions at different stages of development. I have
just concluded studies with an outbresk of pepillomas in a captive herd of
African elephants and was able to demonstrate virus only at a specific
develcpmental stage of the papilloma. Thus, I need to get the earliest
recognizable pepillomas in green turtles and concentrate on these lesions
first, It would be easy to biopsy such lesions with minimal harm to |
turtles. If you are interested in sending me some samples, I will try and
at least get the histology done. However, my funds right now are quite
limited and will have to generate some outside money to do the electron
microscopy. Let me know your thoughts and if you are interested, I mll
start the paper work to get a permit for the tissues,

With best regards,

-

Elliott R. Jacohson, DVM, PhD
ERT/wa






December 11, 1985 F/BMC2:GHR

Dr. Elliott R. Jacobson

J. Hillis Miller Health Center
College of Veterinary Medicine
University of Florida

Box J=-6

Gaineasville, FI. 32610-D006

Dear Elliott:

Hany thanks for your quick response to my inguiry about work
on the papilloma problem in green turtles. I was pleased to
learn of your continuing interest. With ample instructions, I
would be delighted to send you biopies from early
developmental etages of papillomas in our Hawaiian greens.
However, this may not be possible until next June when the
nesting season starts at French Frigate Shoals, Most of the
affected turtles I come into contact with as strandings here
in the main islands are already dead or have only the large
older-appearing papillomas, but send me preservatives and
instructions now =0 I'll be prepared whenm the right turtle
becomes available.

I may have already told you that several years ago John
Harshbarger at the Smithsonian did electron microscopy on a
new growth biopsy I sent him. MNo viruses were found, One of
my earlier reporte mentioned this small study (excerpt
encloged). I was interested to learn that juvenile greens
with papillomas are sporadically being seen around Grand
Cayman. I wonder if this originatee from the farm'am captive
stock, or have papillomas been previously recorded there from
the wild? Are the farm's stock being regularly treated with
an antihelminthic drug?

Again, thank you for bringing me up-to-date on the status of
your work. It is long overdue that we get to the bottom of
thie papillomas problem. I'm prepared to help you, and my
counterparts in WMFS Southwest Region, in whatever way
necessary.

Sincerelv,

George H. Balazs
foologiet

co: G. Balazs




douthenst Reglonal Office
2450 Foper Bouleward
at. Parershurg, YL 23702

January 27, 1986 PISER23 PR i

Dra Lew Ehrhare

Depertment of Blologlical Sciences
University of Central Floridas

Pl Dll H‘“ :Em

ﬂl‘lﬂ'ﬂdﬂ-, nt Jzﬂ-lﬁ

Pear Lew,

Erelosnd are several letters from Dr. George Ralaze, Dr. John Harshbarger
and Dr. Elliott Jacobaon regarding their correspondence on the incidence of
fibropapillomas on javenile gresn turties (Chelonia mydaer}. These lotters
vere forwarded to me by Larry Ogren who was curlous as to whether ¥ou wWore
attempting sny of the teatr treatments sugpested by Dr. Marshharger in your
studies on green turtle papillomas. I told him I didn't know, but would
forward the letters on to ¥You. You may wamnt to contact Dr, Harehbarger and
digcues with him how to blopsy these papillomas for later etfologleal
studles. Taleza has Indicated to me chet Dr. Narshbarger gave him rather
explicit directions on how ta biopsy theee papillomas. It is ny underatanding
that a blopsy at an early stage of development may be quite useful (nep
Jacobson letter). Do you have any blopsies yet?

Also, Balesze plans to attend the npeening ses turtla confarencen in
Georgin. Perhaps smong the group of us we'll be able to etimulate Further
interent on this unknown and potentlally dangerous phenomenon. Pe tald ELE:
that he vas going to bring slides of afflicted Bawalian green tortles {or
comparison with your Florids "dilsessed™ turtles, Should be interesting.

I have enclosed mome additional papers from Anstralis thar may be halpful
in your papilloma literaturs secarch.

fincerely yours,

Panl W. Raymond
Fishery Plologist
Protected Bpeclies Mapagrmont Branch

Enclosurag
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Rpril 1, 1986 F/8WC2

Ms. Barbara A, Bchroeder
Southeast Figheries Center
Miami Laboratory
Mational Marine Fisheries Bervice, NOAR
75 Virginia Beach Drive
Miami, PT. 3314%

Dear Barbara,

Thank you for sending me a copy of the letter you recently wrote
to Lew Ehrhart concerning records of tumors on stranded turtleg.

If there is any possible way that the incidence of tumors on
stranded turtles can be extracted from your network data, I would
certainly encourage you to undertake this task., As I reported at
the Georgla workshop, in 1985 29% of our stranded turtles in
Hawail had fibropapillomas (a specific type of tumor). We are
very concerned about this occurrence, particularly in view of the
fact that many of our resident fishermen feel certain an increase
has taken place in recent years. For comparative purposes, as
well as a statue report on disease in your own region, it would
certainly be worthwhile to know the magnitude of this problem in
VOour area.

1f there is any way I can help, plesse do not heeitate to contact
me.

Sincerely,

Georae H, Balaze
Zoologlist

ccs Lew Bhrhart
Pred Berry
Josdeph Powers
Larcy
Paul Ra nd

Balazs - >
HL

R T —




National Museum of Natural History = Smithsonian Institution
WASHINGTON, DL.C. 20560
7 April 1986

Telephone Mo.: (202 257=2647

Dr, George H. Balazs

Zoologiat

Hooolulu Laboratory

Southwest Fisherles Center

Kational Marine Fisheries Service, NOAA
U.5. Department of Commerce

F.0. Box 3830

Honolulu, Hawaii O6AI12

Dear George:

Thank you wery much for the interesting letter and abstract,
I had already heard from Jack Frazier that vou had put in a
strong "plug" for the Tumor Registry. That is greatly appreciated
and worth at least a free lunch next time vou are in D.C. I was
amazed at how many penple attended that workshop, FEnclosed are
all the 35 mm color transparencies I have, Copy what you like.
Unfortunately, gross tranaparencies for RTLA 12 and 651 were
not recelved, but some black and white prints are available, if
they would be useful.

Thank you, also, for green sea turtle tissues received in
two jars on 1 April. Our accession number is RTLA 3572,

With best regards,

f”
* John C. Harshbarger, Ph.D.
Mrector
Begizstry of Tumors in Lower Animals

Enclosures



BOB GRAHAM
Gigvermar

GEORGE FIRESTONE
Becretary of State

JIM EMITH
Attomney Grenecal

GERALD A, LEWIS

State of Florida

il Campiraliar
DEPARTMENT OF NATURAL RESOURCES  PBLLGUNTER
DOYLE CONNER
DR ELTON 1. GISSENDANNER Commissionee of Agriculiuss
Executive Direcior RALPFH D. TURLINGTOM
Marjory Stoneman Dosglas Building Commbistonir of Edusation

1My Cameonwealth Boulevard, Tallahassee, Florda 32303

April 09, 1986

GEDEEE'H Balazs, Zoologist
Haticnal Maripe Fisheriez Service
Southwest Fisheries Center
Honolulu Laboratory

P, 0, Box 3830

Honolulu, Hawaii 96812

Daar George,

Enclosed are coples of the slides, you requested.
The subject of fibropapilloma is generating mome interest.
I know of two people presently looking in to funding re-
search projects. I hope they succeed, for there is
currently little information om its occurrence, in the
Florida Keys green population. My information is sketchy
at best. Prior to B6, I filed only two gtrandings, for
greens with papilloma, one in 83 and one in 85, out of a
total of six stranding since B2, Since the start of &6,
I have filed nine strandings of greens, five with papilloma.
All of the above stranding, except two, were found bay side.
I am aware of a number of octher strandings, with papilloma,
filed by other organizations, and will try to check thedir
back reports. '

I have talked to a8 number of local people, who have
lived here for years. One common name for papilloma is
"Boxwart". One person even said it did not effect thea
taste of the meat elther. Again, it is said that there
are more focund bay side.

George, I'1l keep checking into these type reports,
as time permits, and let you know what I find out.

08 =

Pat Wells, Park Manager
Lignumvitae Key State Botanical Site

——Sincerely,
* . e -

PWW
cce: Joe Knoll, Chief of Park Operations, Region II
Mike Murphy, District VIII Manager
EEZ: t:” i E;:Dﬁ ﬁﬁli E:IﬁIEEﬂ E‘E ﬂl:rl}lg-:}!:lls {'uuc_-léﬁﬁg'v% Enf
file protect its natural TEsOUICEs a:_1d scenic beauty...
—Florida Constitution, Article 11, Section 7.
The Real Florida



9 April 1986

Mr. George H. Balags

National Marine Fisheries Service
Southwest Fisheries Center
Honolulu Laboratory

P.0O. Box 3830

Honolulu, Hawaii

96812

0.5:A.

Dear George,

I don't imagine I can add much to what Kim told you. The
first incidence of fibropapillomas at the farm was in a few
individual adults which had been purchased for breeders in
Mexico in 1976 and 1977. Around 1979-80 a few of the farm
bred and reared breeding animals were found to have
developed the wart-like growths. None of the younger,
immature animals have been observed to develop the warts at
the farm. On a few of the animals the warts were surgically
removed but for others the warts spontaneously disappeared
over the course of a year. At the present time none of the
turtles on the farm have fibropapillomas.

As you know we have been releasing hatchling and yearling
farm bred turtles into local waters since 1980. GSeveral two
and three year old turtles caught in the enclosed Sounds
have been ocbserved to have growths. In a tag and recapture
study we did last September and October 4 such animals were
observed, There have been no cbservatione of our released
turtles having warts if the turtle has lived along the open
coast line. It would therefore appear to us that the warts
are associated with living in an enclosed, sound-like
environment. Jelly fish such as Cassiopeia are one food
item that is common in the sounds but not common along the
open coast although I sure there are several other
environmental differences.

To my knowledge no virus was ever isolated from the wart
tissues we sent to U. of Florida. If I remember correctly,
Jack Gaskin, the virologist at 0. of Florida told me that
they had isolated a virus from warts on a Loggerhead.

I hope the above information will be of some us to you. It
would certainly be nice if the cause of this problem could
be determined.

Sincerely yours, '
CAYMAN TURTLE FARM (1983) LTD. g

P.0. BOX 645, GRAND CAYMAN, CAYMAN ISLANDS, TISH WEST INDIES
TEL 8 p48-3884 CABLES: TURTLE TELEX: CP4257



United States Department of the Interior
FISH AND WILDLIFE SERVICE

Branch of Ecology
Museum of Southwestern Biclogy
University of New Mexico
Albuquerque, New Mexico 87131

505:766-3903
21 April 1986

Dr, George H. Balazs
National Marine Fisheries Service
Honolulu Laboratory

P.0, Box 3830
Honolulu, Hawaii 96812

Dear George:

Even before 1 got your abstract on polyps, 1 had intended to send you the enclosed
glides. This is one of two L. olivacea that I watehed being butchered on the beach at
Manta, Ecuador. The other was normal with no sign of polyps or growths. I might have a
sample of the polyp-like growths if you have a need for it. I recall collecting barnaclas
from one of the specimens and a tissue sampla may be in the same container, I'll chack

To my knowledge, this specimen (s the only turtle with this condition that I have seen,
but since 1 have not handled the thousands that you or others have, this may mean that
the condition is common.

Thanks for the note.

Sincerely,

bl

Thomas H. Fritts
Leader, Herpetological Studies Project

Enclosure



GOVERNMENT OF THE VIRGIN ISLANDS OF THE UNITED STATES

S

.rﬁefmrimeﬁi uf Conservation and Cultural ._I%Em

DIVISIOM OF FISH AMND WILDLIFE
101 ESTATE NAZARETH

BT. THOMAS, VIRGIM ISLANDS 00B02
April 30, 1986

Dr. Gecrge Balazs

Southwest Fisheries Center
Honolulu Laboratery - NMFS
Honolulu, Hawaii 96822 - 2396

Dear George:

Thank you for the abstract on fibropapillomas in Hawaiian
green turtles. They sound very similar to the growths that
I have encountered on several green turtles here in the
Virgin Islands. To date I have captured well aver 200 green
turtles and have only seen these growths on three turtles.
It is interesting that, of the three turtles I have found
with these growths, all were caught on the same day in the
same location (a small bay on a small island off the southeast
corner of St Thomas). The turtles ranged in size from 20.0
to 40.5 kg (53.4 to 68.8 cm in length). The growths were
observed on the soft parts of the flippers, the neck and in
the corners of the eyes, The largest growth measured wasg 1.7
cm in diameter., All three turtles appeared tc be very
healthy and active. I shall be doing more work in that bay
in the near future and hope to recapture these turtles. I
will let you know if I do and what has transpired with their
growths since initial capture.

You mention the apparent inereased susceptibility to
marine leech infestation on turtles with papillomas. I
found no external leeches on the individuals I observed with
the growths. I have however, found what I guess are leeches
on other greens with no signs of growths. If you have any
information on leeches I would be interested in it.

I would have liked to discuss this with you in Waverly
but beaurccracy won again. Thanks again for the abstract
and publication list.

Sincerely,

Falf H. Boulon, Jr.
Endangered Species Coordinator

EHE:af
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Southwest Pisheries Center
Aonolulu Laboratory

2570 Dole Btreet

Honeclulu, HI 96822-2394

May 7, 1986 F/8WC2:GCHE

Dr. Pred G, Bmith

College of Veterinary Medicine
Hni?nrniti of Georgia

Athens, G 30602

Dear Fred,

Enclosed with thie letter is a vial containing six small
neoplasme I removed this morning from a live 67 cm green turtle
that recently stranded on the north shore of Oahu. Several
larger growthe were alpo present, including one on the left eye
and dorsum of the tongue. This latter mass of tisaue is
partially blocking respiration through obatruction of the
glottis. Otherwise, the turtle is in reasonably good condition.
We are currently holding it in a seawater tank here at our
facility. However, if the tumor in the mouth continues to arow,
the animal is surely doomed. I have no plans for releacing it
back into the wild in its present condition., One posaibility
would be to surgically remove the growth, but this would require
general anesthesia and a volunteer veterinarian capable of doing
'such an operation. I will be looking into this possibility.

I would appreciate hearing from vou in the near future to learn of
Ehe status of your grant proposal. I hope you were able to submit
your request before the deadline, which T believe was May 1.

Best regards.

[ Sincerely,

George H. Balazs

foologist
Enclosure
HL
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J. HILLIS MILLER HEALTH CENTER
COLLEGE OF VETERINARY MEDICINE.

Departmant of Special Clinkoal Sclances Labaratory Anlmals
and Zoao Animals
HEALTH CENTER ANIMAL RESOURCES Htﬁ:
Box J-8
Qaineavilia, FL 328610-0006 Aeptilas
May &, 1986 Ph. (904) 382-2977

George H Balazs

Mational Marine Fisheries Service
Southwest Fisheries Center
Honolulu Laboratory

P.0O. Box 3830

Honolulu, Hawaii 96812

Dear George:

I've been able to recruit a veterinary student
{(experienced in electron microscopy) to work on the
papillomatosis problem in green turtles. She is most
interested in starting the project this summer but the main
problem I face right now is to get some minimal funding to do
thiz stwdy. My department head is constantly on my back to get
money to support my research projects. Unfortunately when it
comes to work on reptilé disease, not much money is available.
I would like to inguire if any money would be available from
MMFS to really pursue this problem properly so that we can
finally get a good ldea of the pathogenesis of this disease
problem and not continue deing it piecemeal. For a few thouand
dollars I am sure we can do it properly. Although this amount
of money iz a drop in the bucket when it comas to research
funding here at the U, of Fl., still it will make what I am
doing more acceptable to the administration. Please let me
know if some support would be possible,

e far as collecting and fixing tissues to be sent to me,
inclosed iz a recipe for a formalin/glutaraldehyde mixture
which is good for both light microscepy and e,m. I would send
it from here, but it needs to be kept refrigerated. Once
tissues are fixed, the fixative is stable for several months
at room temperture. An ldeal tissue:fixative wvolume ratio is
about 1;10, Tissues should be secticned into small pleces and
only one blopsy specimen should be placed in each wvial. Try
and sample lesions at different stages of growth; make sure
you get the earliest possible lesions. Get both central
portions and peripheral portions bordering normal s=kin. Label
all vials clearly and make sure biopsy sites are indicated.
Make sure the samples also include dermis.

ECUAL EMPLOYMENT OPPORTURTY AFFIRMATWE ACTION EMPLDYER
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As soon as I get the go ahead from you, I will apply for a
permit for receiving the samples.

With best regards,

Elliott R Jacobson,DVM,PhD



Large volumes of this fixative may be convenlently prepared.

1, Fill 2 & 1/2 gallen contalner (calibrated to 22,000 ml)
approximately half full of tap water

2. Add one pound (454 gm) NaH,FPO .H O (sodium phosphate
monobasic) and stir until dissolved

3. Add 1000 ml of stock NaOH sclution (411.2 gm per 4000
ml tap water) and mix well

4. Dilute to the 22, 000 ml mark with tap water

5. Add 2,440 ml of 40% formaldehyde and mix well

The formaldehyde fixative is stable at room temperature and glves
Eaﬂﬂfaf:tcrr}r results both at 1ight and electron microscopic levels.

2, 4% commercial formaldehyde- l?u_slutaralduh}rde p:repa.red with a
200 m. osM phosphate buffer

It has been recommended that the concentration of glutaraldehyde
should not exceed 1% when used in combination with formaldehyde and
that the osmolality of the buffer be about two-thirds isotonic strength
{(Penttila et al, 1974). The final buffer osmelality of this fixative is
176 m. osmoles which is within the satisfactory range.

The fixative 1s prepared as follows:

1.16 g NE‘HEPG{HED

0.27 g NaOH

BBEmlH.O .

10 ml 3'} 4 0% fnrmaldeh}'ﬂe (Fisher F-79 1s sultable)

2 ml 50% glutaraldehyde (Fisher Biclogical grade) .
PH 7.2

Large wvolumes may be conveniently prepared.

E

1. Fill 2 &6 1 /2 gallon conteiner [calibrated to 17, 160 ml)approximately
half full of tap water

2. Add half poundg (227 gm) of NEHEPG.{ H
monohasic) and stir until dissolved

Add 2,089 ml of 2,52% NaCH (kept as slock sclution)

Dilute to the .17, 160 ml mark with water

Add 1950 ml of 40% formaldehyde

. Add 390 ml of 50% glutaraldehyde

ZD {godium phosphate

(=B U A

This flxative is not stable at room temperature. Over a period of
4 to 8 weeks the pH falls 0, 2-0. 3 units and the selution becomes cloudy
due to formation of a precipitate. If used at this stage the fixative gives
ratisfactory resulls for light microscopy but some delerioration of
ultrastructural preservation is noted. To prevent this, the {lxative should
be stored at 4DG, where it 1s stable for approximately 3 months.




The fixative plves excellent results at light and eleectron
microscople levels. The superlor cross-linking features of plutaraldehyde
are retained piving high quality ultrastructural preservation while the
concentration of glutaraldehyde is sufficiently low not to significantly
obscure the PAS reaction due to the introduction of free aldechyde groups.
Paraifin embedded tissues are easy to cut and are not brittle if processed
in alcohols and chloroform. We have however intermittently experienced
brittle tissue blocks when processed in a Technicon schedule using
acelone and xylene,

No speeial techniques need to be adopted when fixIng surpgical
specimens for combined light and electron microscopy using these
fixatives. Tissue sections zre fixed by immersion at room temperature
and should not exceed 2 mm in width, The minimum fixatien time
recommended is 6 hours. Tissies can remain in the fixatives without
changing the solution for 12 months (probably much longer) without
deterioration of ultrastructural pPreservation,

When formaldehyde and gluta raldehyde are used in concert,
glutaraldehyde fails to penetrate as far as the formaldehyde compeonent.
Also formaldehyde fails to penetrate as far as it does when used alone
(see table below). Therefore, if ultrastructural studies are planned in
advance, it is advisable to fix 1 mm thick slices of tissue for electron
microscopy and larger pleces for routine light microscopy. Howevar,
satisfactory ultrastructural preservation occurs at the periphery of large
ti=sue blocks and very thin slivers may be shaved from the surface layer
and prepared for electron mic rOScopy. '

Depth of fixative penetration (based on pross coler change) and depth of
penciration of glutaraldehyde {basc:d__cln S:hifﬂ:__nsitiv_i.f;}r in tizssue sections)
in human liver

Fixative in phosphate buffer Time(hrs) Gross Schiff
penetration positivity

- Y e (rmm) {mm)
4% formaldehyde 2.5 -
4% formaldehyde - 4 2,5 0.8

1% glutaraldehyde

_— 1% plutaraldehyde = 1.0 0.5
470 fl::rn':na]'.d{:h}rde 9.0 -
4% formaldehyde- 24 6.0 1. B

1% plutaraldehyde
1% plutaraldehyde 1. 0 1.0
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The tissues are post-fixed In osmium tetroxide and prepared for
electron microscopy in routine manner. Prlor to osmication the tissues
ghould be diced into 1 rum cubes and washed overnight in buffer. Staining
with uranyl acetate en bloc (Farquhar and Palade, J Cell Biol 26 263,
1965) after osmication will increase contrast. If this step is 151:1‘].:1&13 it 1s
essential to wash the tissues overnight in a non-phosphate buffer prior
to csmication and uranyl staining, otherwlse uranyl phosphate will
precipitate in the tissues and ruin the thin sections.

The following procedure is recommended for electron microscopy:

1, Fix tissue in 4% formaldehyde - 1% glutaraldehyde (HHme of
fixatlon depends on size of tlssue. 3 hrs is sufficient for a
1 mm thick slice)
Z. Dice into 1 mm cubes
3. Wash overnight in 7% sucrose - 0. 2M cacodylate buifer, pH
7.2
4, Post-fix | hour in s-Collidine buffered 1% OsOy
. Soak in uranyl-acetate en bloc stain for at least 1 hour
) Overnight soaking is recommended which allows for
full penetration of the block by uranyl acetate
. Dehydrate and embed for electron microscopy in the

routine manner,
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' .‘f__éxperts link turtle tumors
1o Indian River pollution

By Ruth Rasche

OF THE BENTINEL STAFF

SEBASTIAN IMNLET — Scien-
tists studying green sea turtles in
the Indian River in Brevard have

: discomrared that more than half of
- the endangered crestures have fi-
- brous tumors that could be linked
* to water pollution.
= Five young, green sea turtles
~ were-captured in the Indian River
near Sebastian Inlet six months
.ago and taken to The Living Seas
exhibit at Epcot Center so re-
‘ searchers could study how the
growths affect the animals, said
Lew Ehrhart, a zoologist at the
University of Central Florida.

The turtles will be released
il::l:k into the river Tuesday morn-

B

From observing the fAve turtles,
which range in age from 3 to 6

- years, scientists found that the to-
mots don't appear to debilitate
the animals, but the growths do

' gause other problems. The tumors
are soft, unlike the rest of the tur
tle's body that s protected by a
leathery covering.

As the turtles move through the
water the growths often get
scratched and become infected,
Ehrhart said. Sometimes the tu-
miors grow over the turtles' eyes

" and obstruct thelr vision, or ma-
rine leeches attach themselves to
the growths, he said,

- Bome scientista believe the tu-
mors are caused by a virus, but

that has not been proved. The Na-
tional Marine Fisheries Service is

ory, Ebrhart said.

"We don't kmow for sure but &
lot of us think the tumors are due
to reduced water quality or some
pollutant,” he said.

Although green sea turtles in
south Florida have had the

be spreading,” he said.

The Indlan River is important
to green turtles because sea grass
beds In the waterway provide
food and shelter to juvenile tur-
tles, who live there for the first
six years of their lives. Many of
the turtles return to nest along
beaches in Brevard later.

"The green sea turtle is highly
endangered, there are only 300 to
Eﬂ::t adult females left,” Ehrhart
said,

"The Indisn River ls crucial to
our precious population of green
turtles because the juveniles liv-
ing there are the ones the popula-
ton I8 counting on to be breedars
ini 18 years," Ehrhart said,
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Sea turtles again seek
haven in Indian River

Eﬂﬂmﬂanﬂhnd

writer
SEBASTIAN — A cenlury ago, green

Saa turtles were 30 in the Indi-

an Biver that one r%m
lh?l Mw captured i
a few

Today, researcher Lew Ehrhart
colants his bessings il he nets three a
day. And those are ilkely to be covered
with tumors whose cause and effect
completely mystify scientists,

With a Florida population of only 300
neating females, green turiles are
among the state's mosl endangered
creatures — victims of an mternational

£2
E.
-y
E
al

long flippers.

They are different from the more
common loggerbesd turtles, which have
larger heads and brownish, less-pval
ghells,

Loggerheads eat crsstaceans, Creen
luriles eat lender seagrasses amd other
marine plants,

Although conservation laws signed by
the United 5tates and other nations in
the 19508 made it legal to 26l or import
green furtle soup and other sea fErle
products, green turtles are still paddling
g:_ngmma- close to extinetion in Flori-

Iramiealty, one of their last sanciuar-
ief may be the saltwater river where
they once were slaughtered by the tho
sands,

Spanning six East Coast countiss | V-
lusia, Brevard, Indian River, 5L Lucte,
Mariin and Palm Beach), the Indian
River is & vast saltwater lagoon sepa-
rating the mainland from 3 series of
barrier lslands. The area's climate i
moderate, siraddling the line between
temperale and tropical conditions, and
has produced a hinlomical bonarss un-
like any other in the state.

Hundreds of fish species breed and
feed in the Indian River. They afiract a
myriad of bird life, nclisding the osprey,
greil blue beron and kingfiaher, More
manatees are found in Brevard and In-
dian River counties than anywhers slse
in Flarida

Sed lurtles have long been 3 par of
Lhe ared's eeological landscape but. wn-
ti recently, attention was focwsed mawm-

(CONTIMUED NEXT PAGE)




TURTLES (Cont'd)

ly on their nesting actvities.
éevnrd'x beaches — particularly a

ummnr.u-ruuuputh:
barrier island — serve as the most
prelific turtle nursery in

prised scienuists who had placed the
preferred maternily ward of the
green turlle farther south, near Palm
Beach,

Ebrhart, a professor at the Univer-
1Y of Central Florida in Oriando, p-
oneerdd research thal documenied
the impartance of Brevard's beaches
la nesting turtles. Bul deadly winter
Ireezes of Lhe pasl few years got him
thinking about the role the Indian
mm'mn:rph_'.rmunlmiu'Huwﬁ
cle,

The harsh winters also brought to
light the first evidence of tumors on
green Lurtles in the Indian River,
Proloeged ¢xposure o cold water
lemperalures can kill ses (urtles.
Their body functions wind down and
Umynmatuuﬂw:nﬂaim
fusing to eal Eventually, they die.
Ehrhart and at the Mer-
nit Island Wildlife Refuge in Marth
Brevard spent many recent winters
rescuing thess “cold-stunned” [urtles.
They hadn't realized so many turtles
lived in the river.
. Ehrhart was especially interested
-hmellrpnmbmnrymm'mn
lurties they found. He began to sus-
that the young greens come Lo
river when theyre 12 manths ald,

fMMars somelimes grew over Lheir
Byes,

o 4 [ew of the Lurles were blanketed
Milh Lhe ugly growins. often making
it difficwlt far the animals to =at, ses
OF eVen swim

*  Ebrhart, who has studied dead tur-
ke, hatchlings amd nesting turtles,
-found & Aew mussion that hag proved
It be s most frustrating.

“[ thuni I go to the end of my ca-
reer and retire and s pever kmow
ny of the anawers.” he saud recently.
" Armed with & smadl grant from the
Malional Manne Fisheries Servics,
‘Ehrhan and ane or two graduate stu.

impaortant to the survival of the whals
Spacies "

Even more sigrificant, he saud
that wiue thev are Beginning 1a
capture individual ingg
have never caught the

i
¥

turtle twice, That means the
tion of greens in the Indian River
may ¢ much larger than anyone ex-
pected

So far, the crew has netted 100
ETeen lurties. All are about dimner.
plate size, and Ehrhart estimates
Lhey are from | to § years old Adult
ETeds can grow o 350 pounds or
more,

been re Oft any other species of
S 1 axcepl (he gree

Even more puzziing is the 1
discovery by researcher eorge
Balasz of even more hideous tumars
O FOURE gTeen [urtles in the waters

Papers presented by Ehrhart and
Balasz at a recent sea turtle conder-
ence n Georgia cenvinped University

up In a very definite and spectacular
-.-ﬁr oaly |a the Indian River System
and in Hawaiy™

Carr, who has studied gresns for
mare tkan 30 vears, has seen only
ihree or four turtles with tumors at
fus research station in 05ta Hica
And while tumars have been
e on turtles i South Flards
Lanbbean for at least 40 vears, they
fave alwavg been a nowedty, not a
COMMmoN OCCUTTeRce,

i

s.ﬁmum University of I‘nnm
ors that
ware ¥ removed from turtles

f-lﬁ:!d ¥ Ehrhiart and Balasz
Erowihs, ujl:-l-cia.ll.r larger

08ES, contain nerve fibers that make
them painful if rubbed or abraded. he

saul. Tumors aver the eye ar in the
mnmhmuldpmref:ul.:hcethey

amined the papillomas, at first
m;mthllmunmuudh!u
virus. Bul lab work failed to furn up
such evidence, even though the tur-
Ues' growths are similar to those
caused by viral infections in other an-

speculate that the
papillomas may be the result of 2 ma-
rine leach, although that, oo, would
e o A
mecst disturbing explanation is
that water pollution, particularty by
beavy metals such ag METCUrY, may
be lriggering the
ile that might (it the hill for tur.
tes in the Indiam River, where in-
tense developrmant of the shorcine
Bas brought a host of water quality
problemns. it doesn't aceount for the
growths on Hawaiian turtles.

“One might be tempted to chastise
the people of the Indian River and
fay that it's happening because we're
CTOWOing (0o closs to the share and
dumping citrus runaff and Eewage
there.” Carr said “But how do wal
account for the occurrence of the tu-
MGrs i beautiful, clear waters of the
mid-Pactfje?™

'S ressarch involves meas
4ring, wetghing and tagmng each tur-
te b captures. Tumors are recorded
ind In some cases removed fram the
arumal for further examinacan

{CONTINUED NEXT PAGE)
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gether. What is B ing to ihe tur-
:kua.nu;whjrukthupurungiumm-
dlan Hiver?

Continued research may eventual.
Iy answer those questions, bat
Ehrhart’s money will run agr S0an
Balasz in Hawadl faces the same bud-
Eet crunch,

"What we nesd is somebody to do
exactly what those two are doing
right now Carr sasd ~They aught ta
be subsidized for the next 50 vears of
Hﬂ.t‘lwhtltl-lhe:tﬂﬁnﬂnuwhuu
§Uing on with these turtles”

Apalachicola oysters are

hard to come by

By LARRY SCHMNELL
g taking oul of Apalachlco-

Oysiermen arg oySiErs
la Bay this week, but the first harvest |3 5o scant
that few resisurants and bars are getting any for
the wreekend.

Mike Futhey, owner of oyster distributor Poa-
dercda Sealfood Inc., went (o Apalachicols Wednes-
day needing 150 bushels of oysters. He hoped to gat
at least 3 bushels, but came back to Gainesville
without any oysiers from the bay thai has been
closed fto gyster harvests since Hurricane Elena
destroyed the oyster beds last September. [ngtead,
qummm“uﬂmhy
aysiars

“I'm really bummed out. But [ think (1] straight-
&n out, I just & matter of time,” Futhey sald,

mmmmlmmmammm
is 0o reason to walt becauss equally good aysters
are available pow,

"I Hke wine,” sald Kevin McGuire, assistant
manager at LaFitte's Seafood. “You like burgundy.
You prefer one kind but vou'll drink many kinds,"

Gerald Simmons, assistant manager of Cedap

River Seafood & Ovster Bar Inc., sald CABLGMIErs
don't ask for oysters from a particular ares. [n-
stead they look for freshness and quality.

"I think it's juss & myth (that Apalachicola ovs-
bers are superior).” Simmons sald. “Customers de-
mand a good-looking oyster thal (s fresh. '

Andy Shaara, owner of the Purple Porpoige, said
Be got a supply of Apalachicola oysters for the
weekend. He paid more, be said, byl wontt charge
customers more for them

“They're absolutely beauriful,” he said,
"They'’e salty and they're meary and theay're
sweet (asting”

Sbaara declined to say How he g0t [he oysiers.
Some restaurant owners would Jike to know,

The state Marine Fisheries Commission, which
prokibited harvests in September. opened the bay
o Umited barvests on Monday, Harvested oYSteTs
must be three inches or longer, and commercial

hrrenm:m'thm!nnmmis 10-gallon
conialners of oysters in a day, sald John Schnelder,
burean chief of Marine Resource Regulation and
Development,

Futhey, who distributes oysters to many seafood
mmumehlnmﬁnunﬂJl.nH
prices were g0 high in Apalachicola that it was
unetonomical 1o buy aysters,

"The oystermen up in Apalachicola think ihat
everybody will (pay more for Apalachicola oys
ters). But [ have my doubts," Futhey zaid,

O¥sters cost 25 percent to 10 peErcenl more than
before the hurricane, Futhey said, It s uncertain
what impact that price increass woyld have ar res-
lmurants when there are SROUEH OYSETS to go
around, he sald.

But will peopie demand Apalachicola systers
and pay more for them?

Jchnelder said they ought to. Apalachicola ays-
{ers are better than oysters from Loutsians or Tex-
B3, Hales thal have provided Florida with
UYELETS Since the hurricane, he sajd, Oyster lovers
should get used to paying mors for a superior prod-
uct, be said.

“There's a lot of peaple craviag them (Apalachi-
cola oysters) right now,” Schnelder sajd. It {the
Apalachleola oyster) is worth more ihan we wers
Betting.”

Apalachicols oysters have a better, saltier taste
and are a lile smaller than Loulsiana oysters,
which some ovster lovers ConFidar oo 'arges,
Schneider said,

Untll there are enough Apalachicala OVSLeTS AL A&
Eood price — of enough ovstsr Jovers who are
willing o seek them out and maybe pay mare for
iEem — other oysters will kave tg do

Futhey came back with 250 busheis of Loutsiang
and Horseshoe Bay ovsters, which have baen the
staple oyster (n Gainesville sinee the hurricane.,
When additional beds in Apalachicola are opened
latar in the rear. Apalachicola ovslers may ba angi.
ET D Come by, ne said.



Hay 28, 1986 r/aCe

Dr. Blliott R. Jacobson
College of Veterinary Medicine
Box J-6

Galnesville, FL 32610-0006

Dear Elliott,

Hany thanks for your letter of May B, 19B6 expressing considerable
interest in reswming work on the papillomas problem in green
turtles., I was pleased to hear from vou again about this subject.

A requested I've checked into the possiblities of obtaining a few
thousand dollara in contract research money threugh ocur esgency here
in the Southwest Reglon. I regret to report that existing budget
cuts, and threats of more to come, make it unlikely that any funds
will be avallable for this purpose. WNevertheless, T have been
advised to renew my request during mid-July in the event that the
situation has changed. I will be in touch with yeu again at that
time to inform you of the outcome, Starting tomorrow, I will be
&t French Prigate Shoals for 4 weeks tagging nesting turtles.

Hail will likely be forwarded to me in the event that you want to
write to me again during that time,

You can certainly count on me to provide you with tissue samples
pragserved specifically for electron microscopy. As T've sald
before, we nu:unul; ses turtlea with fibropapillomas. 1In Ffack, T
have one in captivity right now in which a local veterinarian
removed a large growth from ite mouth. SHeedlese to say, the
turtle is breathing much easier now!

In cloeing, T should mention that to the best of my knewledge no
permit will be needed for me to send vou tissue sample from our
aréen turtles, The population here in Hawaii is listed as
"threatened,”™ a category that allows us considerable latitude in
carrying out ropriate rescarch and conservation projecte in

collaboration with others.
Sincerely,

<) George 1. Balazs
Toolealist

co: Larry Dgren

B G e i e—— —_— e e e T R IR T |
.



GOVERNMENT OF THE VIRGIN ISLANDS OF THE UNITED STATES

me_rmﬂmeﬁf uf Conservation and Cualtaral tﬁﬁuin

DIVISION OF FISH AND WILDLIFE
101 ESTATE NAZARETH
5T. THOMAS, ¥IRGIM ISLANDS 00BO2

May 28, 1986

Dr. George Balazs

&.W. Fisheries Center, Honolulu Laboratory
Kational Marine Fisheries Services

2570 Dole Street

Homolulu, Hawaii  96822-239&

Dear George:

Thanks for your letter and MIN note. I think I would like
to wait a while and try te recapture the turtles that I had
found with the small fibropapillimas before reporting on them.
Thanks for offering to include them in your note.

I have also found what appears to me to be leeches on some
greens, 1 have no literature on leechses and was wondering if
you had any information that might help me on that.

Thanks again for the note.

Sincerely,

H. Boulon, Jr.
Endangered Species Coordinator

RHEB:af
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f‘%ﬁﬁt UNITED STATES DEPARTMENT OF COMMERCE
St

National Ocsanic and Atmospheric Administration
“hh = NATIOMAL MARINE FISHERIES SERVICE
Frid

Southeast Reglional Office
5450 Koger Boulevard
St. Petersburg, FL 33702

July 3, 1986 F/SER23:PWR:dep

MEMOEANDUM FOR: F/SECx33 - Peggy Solomon

SUBJECT: Statement of Work for Research on the Etiolegy of Green
Turtle Papillomas

Attached 1s the subject statement of work and a CD-435 form {(incomplete). A
bidders list is also attached. Please contact me at FTS 826-3366 if further
information/paperwork ie needad.

Attachments

ce: F/SECx4 - Fred Berry (w/attachments)
F/SER23 -~ C. Oravets




The Etioclogy of Greenm Turtle Papillomas
Work Statement

Statement of the Problem;

The documentation of large multiple papilloma-like growths on sea turtles inm
Florida has increased greatly in the last two years. These abnormal growths
occur primarily on sub-adult greem turtles (Chelonia mydas) and are
increasingly frequent inm the lagoonal waters of the Indian River System in
east central Florida. The Indian River System, which includes Mosquito Lagoon
and the Indian/Banana Rivers, is a known "developmental habitat” for immature
green and loggerhead turtles. Although both species utilize this lagoon
habitat and are eéncountered in relatively equal numbers, the incidence of
papillomas on green turtles is disproportionally high. The phenomenon also
appears to be a recent affliction. 1Im 1985 about 29% (41 turtles) of the
green turtles captured in Mosquito Lagoon displayed papillomas. This
"disease” had never been observed in the Lagoon in previous years.

The papillomas are primarily distributed over the soft tissues of the neck,
flippers, and inguinal regions. Papillomas also occur in potentially
incapacitating areas like the eye, eyelid, and mouth. A recently completed
research project (Phase 1), designed to identify the characteristics of the
papillomas and the extent of its affliction, documented over 55% of the sub-
adult greens captured since November 1985 in the Indian River System had
papillomas. Preliminary studies on the debilatory nature of the growths have
been inconclusive. Papilloma green turtles were kept in captivity for several
months and the growths were monitored. In some instances the papillomas
continued to spread, while others regressed, and still others remained
unchanged «

The cause (eticlogy) of these fibropapillomas on wild green turtles has not
been determined and no treatment of the “"disease” has been attempted. Due to
the threatened/endangered status of sea turtles, it is essential that the
etlology of these tumors be identified. The distribution and documentation of
papillomas in various green turtle populations is more widespread than
originally thought. Green turtles in Hawaii have an incidence of occurrence
of approximately 15-27%, with many of the papillomas in such advanced stages
that they are asscciated with the mortality of the turtles. The enormous size
of the papillomas occurring around the eyes undoubtedly diminishes the feeding
efficiency. Sub-adult green turtles in the Florida Keys alsoc are being
documented with papillomas.

Stagei of Work

Phase 1 Phase 1 of the work involved documenting the sbundance,
characteristics and debilatory nature of the papillomas. This
work has recently been completed by Dr. Lew Ehrhart, University
of Central Florida, and a final report is being prepared.
Rumercus biopsies of the growths have been collected for use in
determining the cause of the papillomas (Phase 2). In addition,



Phase 2

dcope of Work

2

Dr. Ehrhart's continued population studies within the Indian
River System may result in the availability of additional
"diseased” turtles for etfological studies.

The objectives are to determine the cause of the papillomas in
wild green turtles and to begin studies designed to treat the
growths .

{Phasa 2):

(1)

(2)

(3)

A therough review of the literature on the etiology of
papilloma-like growths on sea turtles.

A complete blood count and biochemical serum profile for several
afflicted and unafflicted wild Florida green turtles.

A determination of the etiologile basis of the papillomas by
analyzing biopsies (preliminary histopathologic, electron
microgcople and transmission studies).

Period of Performance:

A total of six months for the completion of Phase 2 is allowed. A final
report will be submitted two months after the completion of the work. A
sclentific paper presentation at an appropriate forum is recommended.

Bidders Lilst:

(1)

(2)

(3)

Dr. Elliott Jacobson

College of Veterinary Medicine
Box J=6, JHMHC

University of Florida
Gainegville, FL 32610

Dr. Greg Bossart
Veterinary Reference Lah
3225 North Andrews Avenue
Ft. Leuderdale, FL 33309

Dr. Fred Smith

College of Veterinary Medicine
University of Georgia

Athens, GA 30602

Proposals shall include:

(1) Statement of qualifications.

(2} Scope of
schedule.

(3) Itemized

COTE: Paul W.

work: rationale, objectives, methodology, deliverables, and

budget .
Raymond, F/SER23, Phone: (813) 893-3166, FTS B826-3366
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July 8, 1986 v/oes

Mr. Paul Baymond
Fational Marine Pisheries
Barvice, MOARA
onal Officae
5450 Xeger Boulevard
8t. Petersburg, Florida 33702

Dear Paul,

Thank you feor sending me information on your green turtle
papilloma "work statement.* I appreciate knowing what you have
planned for sddressing this potentially imporcant disease in
the Southeast Pegion. Unfortunately, no money has become
available in our area to work on the same problem in the
Hawaiian green turtle population. I wonder if it would be
possible for your work atatement to formally include the study
of tumor tissue from Bawaii? It seans to me that this would be
an excellent opportunity for interregional ceoperation on a
resgarch problem of common concern.

As requested, I have enclosed copies of 1 correspondence with
Drs, Pred Smith and Elliot Jacobson, which were exchanged since
the deorgia work 1 am also sending a final draft of my
note for Marine Bewsleiter. Mat Prazer has agreed to
publ ish it 2a soon am ageancy approval is obtained, which will
pe forthecoming very soon,

Bincerely.,

George f. Balaze
Yoologist

Enclosure

eg: Larxy Ogren
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July 10, 198§ F/80C2

Dr. Elliott Jacobson
University of Plorida

Health Center Animal Resources
J. Hillis Hiller Health Center
Box J=6,

Gainesville, FIL. 43610-0008

Dear Dr. Jacobson:

Seven vials containing tissue from seven small tumors were

shipped to you this merning by Itg:ull Mail. The material i=s

g::nirrid in buffered 4% formaldehyde-1% glutaraldehyde as you
requested.

All seven tumors were removed yesterday afterncon from the
dorsal neck region of a 67 om live green turtle. This turtle
has been in captivity for the past two months. It wae
originally found on the north shore of Oahu where it had
beached itself in a weakened condition. It was experiencing
extreme difficulty in breathing. An examination of the oral
cavity reveals a large growth surrounding the glottis and
extending into the trachea, A veterinarian in private practice
volunteered his services to lﬁ:gicllly remove the ohstruction.
The operation was succeassful, though it is too early to tell
if the growth will reappear. The turtle's strength has
returned, and it is now eating well.

The tumors that were sent te you were ones that were not taken
off during the first operation. I should mention that they
were removed with an electrical surgical apparatus that
apparently burns and seals the cells as it cuts. Tissue that I
submit to you in the future will be removed with a regular
scapel, since I will be doing the work myself.

I loock forward tc hearing from yvou as your analysis progresses.
More samples will be sent just as soon as they become avajilable
to me.

Sincerely,

George H. Balazs
Zooloaist




National Musewm of N;:atu.mi History - Smithsonian Institution

WASHINGTON, 0.C. 20560 = TEL. 202-

16 July 1388

ODr. R. Erlk Martin

Senlaor Sclentl=t

Appliled Blolegy, Inc.

P.0O. Box 874

317 Sum View Drive

Jensen Beach, Florlda 334867

Dear Dr. Martin:

Enclosed Iz an accession form, my evaluatlon, and a
mlcroslide from the green =sea turtle tlssue You submitted (RTLA
J5B81). The leslon |Is histologically simillar to all the other
green sea turtle flbropapillomas, The surface |s Infested with
|eeches and crustacean-I1Ilke organisms, but | did not =ee any
trematode eggs lodged within the caplllaries as |In about 70% of
the other cases | have seen. There are no Incluslons to suggest
virus. The cause Is unknown, although, the trematode egg theory
has some merlt.

Thank you very much for contributing this wel|-fixed tlssue
to the Reglztryv’'s collection.

Slncerely,

el

John C. Harshbarger,
Director
Reglistry of Tumors In Lower Animals

=

=]

Enclosures



Accezslon Sheat

RTLA NO. 3681 Date Rec'd 04/14/38 Date Acc O0O6/22/86

Contrib. Mo,
AfH-844

Common name Green sea turtle

Phy lum Chordata GEeEnus Chelonl idaa
Class Reptilla Specles Chelonla
Order Testudlnes Straln mydas

Fam] |y

Contributeor MARTIMN, R.E.

Materlal Submitted
An Irregular, gray and cream, caullflower=11ka growth (3.0 x

3.5 ¥ 2.0 em); 4 color photographs

origln of anlmal: M

Lecallty: Florida: St. Lucle County, Atlantlc coast of Hutch
Inson Island (ca 15 km south of Ft. Plerce Inleat)

Date Coll 15285858 = How Kllled Raleased allve
Sex Age Stage Juvenlliea

Gross descriptlion:

irregular, gray and cream, caullflower-Ilke growth (3.0 X 3.5 X
2.0 cm). Contributor‘s: "Turtle emaclated; a few barnacles on
left front flipper; anemone on Inframarglnal scute—-left slide;
leeches on head, tall, plastron and on tumors located on append-
ages; leech cocoons covered ca 1/2 of plastron; tumers on neck,
laft eye, appendages, and axlllary, Ingulnal, and caudal areas.”

cComments:Contrlbutor®'s: "No known or suspected exposure to pol-
lutants: no tar cobserved on turtle.”



RTLA 3581 EVALUATION

Leslon Is a large, monotonous, heavl!ly collagenized, flbrous
mass wlith a verrucose surface covered by keratinlzing, paplllary
epldermis. Farazsltez heavlly Infesting the surface crevices
Include blood engorged leeches and crustacean-1lke organisms.
Fluke eggs, which are commonly seen In the capllilaries of this
type of leslon, are not present. A few mast cells are present,
but thelr signlflcance |Is not known. ' ;

DIAGHNOS | S:

Flbropapl|lloma

W@
/ /m// s




CHELONIA MYDAS - ST, LUCIE PLANT INTAKE CANAL

YEAR NUMBER COLLECTED NUMBER WITH PAPILLOMAS
1976 0 0
1977 5 1
1978 5 0
1979 3 0
1980 10 ]
1981 32 ' 0
1982 8 0
1983 23 0
1984 69 6
1985 14 2
1986 22 2
TOTAL 192 12

CHELONIA MYDAS - STRANDINGS

YEAR NUMBER EXAMINED NUMBER WITH PAPILLOMAS
1950 2 D
1981 4 0
1982 9 1
1983 3 1
1984 5 1
1985 12 0
1926 15 a

TOTAL 50 3
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CHELONIA MYDAS WITH PAPILLOMAS

ST. LUCIE PLANT INTAKE CANAL

1. 14FEB77; SLCL=36.0 em; dead; emaciated: some barnacles; papillomas on eyes and
on posterior.

2. 4FEBBO; SLCL=35.5 cm; leeches; papillomas on front and rear flippers, eyes, neck,
plastron and head.

3. 9JANB4; SLCL=40,0 cm; fair condition; weight normal; few barnacles; no tar: no
leeches; papillomas on front and rear flippers, eyes and lower jaw.

4. 13JANB4; SLCL=35.0 cm; good condition; fat; nmo barnacles; no tar; no Teeches; many
papiliomas on rear flippers and tail, papillomas also on left eye and front flippers.

5, T4JANB4; 5LCL=39.0 cm; fair condition; fat; few barnacles; no tar; no leeches:
papiliomas on eyes, neck, plastron, front flippers and bases of rear flippers.

6. 25JANBY; SLCL=47.0 cm; good condition; fat; few barnacles; no tar; no leeches:
papilliomas on right eye, neck, bases of front and rear flippers.

"7. TFEB84; SLCL=37.5 cm; fair condition; weight normal; few barnacles; no tar: leeches
on neck; papillomas on eyes, plastron, front flippers and bases of rear flippers; photos.

8. ZONOYB4; S5LCL=46,.0 cm; underweight; few barnacles; no tar; papillomas on right eye,
neck, front flippers and rear flippers.

9. 29JAN85; SLCL=50.0 cm; poor condition; emaciated; few barnmacles; no tar; leeches on
head, tail and plastron and on papillomas on all flippers; papillomas on eyes, neck,
front and rear flippers and posterior; fishing 1ine wrapped around papillomas; sample
of papillomas sent to Registry of Tumors in Lower Animals (see RTLA Accession Sheet
and Evaluation); photos.

10. 29APR85; 5LCL=38.5 cm; good condition; weight normal; few barnacles; no tar; Teeches
on papillomas at bases of front flippers and arcund tail; leech cocoons on plastron;
papillomas on bases of front and rear flippers and around tail.

11, 28MARBG; SLCL=32.0 cm; dead; emaciated; partial barnacle coverage; no tar; no leeches;
papillomas on eyes,neck, bases of front flippers, plastron and tail; papillomas and epi-
Zoa removed and preserved; photos.

12. 230CT8BE6; SLCL=35.5 cm; good condition; weight normal; three small barnacles on
plastron; no tar; no Teeches; most and largest papillomas on posterior; smaller papillomas
on bases of front flippers, neck and both eyes; photos.

STRANDINGS

1. 1980v82; Indian River Lagoon near 5t. Lucie Inlet; SLCL=37.0 cm; poor condition;
lethargic; underweight; partial barnacle coverage; no tar; many leeches on ventral
surface of turtle; papillomas on head, neck, front and rear flippers and plastron; sample
of papillomas sent to Department of Pathology, University of Rhode Island [see URI Animal
Pathology Record); photos.



CHELOKIA MYDAS WITH PAPILLOMAS

STRANDINGS (CONTINUED)

2, 28FEBB3; Atlantic coast of Hutchinson Island, 12 km north of $t. Lucie Inlet; 5LCL=
50.5 cm; fair condition; weight normal; few barnacles; Jeeches: papillomas on right
front flipper and at base of right rear flipper; photos.

3. 290CT84; west bank of Indian River Lagoon, 1.5 miles north of the Jensen Beach Cause-
way; CCL= 42.0 cm; dead; open wound on skull; papiliomas on neck and bases of front and
rear flippers.



TPy S, ANIMAL PATHOLOGY RECORD Accwasion No.
"l DEPARTMENT OF AMIMAL PATHOLDGY

' 12-6-82 COLLEGE OF RESOURCE DEVELOPMENT M 973
UNIVERSITY OF RHODE 1SLAND Date Recnived
KINGETOM, R. 1. OZBE1]

[Veterinarian Address 33457 Phone
Stanley N. Wampler 1800 N. E. Savanna Rd., Jensen Beach, FL
Chamier Address
Erik Martinm Applied Biology, 317 Sun View Dr., Jensen Beach, FL 334
ident, Animal resd Calor Age Sex Weight Prare, Acces.
green sea tuptle Chelonip mydas Juveni Unkngwn

Climecal Diagmosis

History and Clinkcal Summany':

Submitted history: Turtle removed from Indian River near the S5t. Lucie Inlet (Martin
County, FL) on evening of 18 November 1%82. Turtle appeared lethargic and somewhat
underweight. MNovember 19, 1982 turtle examined by veterinarian who diasgnosed the tumor:
ag viral warts. ¥Feokexee numercus tumors primarily oo ventral surface of turtle.
Leeches were numerous on the ventral surface of the turtle. Welght 10 punds. SLCL
{pre-central scute to notch between post-centrals) = 37.0 em. CSCL (precentral scute
to posterior margin of post centrals) = 39.5 cm. CCW (maximum) = 32.0 cm. Branacles
on _carapace and plastron (3 at 20-30 mm diameter, 40-60 at 5-15 mm dismeter): several

Specimen Submined Freservation Londition of bSpecimen

Live Animal [ Dead Animal [ Fresh [] Frozen [] Fixed ] M“Eﬂﬁ““d Al

Tisues E3F
Brospy Data Size Duration Encapsulated Lymph node imvolvement
Exsct Location
YES [] NO [] YES [0 NO O

Autopsy Datw Mode of Evthanesia Time and Date of Death Tirme and Date
Natural Dmath 7] of Autopsy

[ ieaes Sbmvied]
slides a, b: skin growths only
small { less than 10 mm diameter) barnacles) were noted on the head and flippers.

Dear Erik: The skin growths are benign. Histologically these papillomas are very

gimilar to the fibroepithelial tumors described by Smith and Coates, 1939, in Zoologica
24: 379-3B7. A viral etiology 1= probable, although we did not find strong evidence

of viral inclusions in the histopatholeogical secticns.

If you have an extra photograph of these leslons on the turtle, would it be possible
for us te obtain a copy for our records? Thank you for submitting this interesting

CHESE.
Sincerely,

{:LJUMRjEL CJE‘**E}J_.;

Anita George

Dig —— : e = Clessification Tizsues srved [

i R i Photographs  []

apllloma Aadicgraphs ]
Fathologt Date Preparsd Fee

Anlta George
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ff" ‘E UNITED STATES DEPARTMENT OF COMMERCE

:"k : | Mational Oceanic and Atmospherie Administration
P MATIONMAL MARIME FISMERIES SERVICE
"

Southeast Regional Office
9450 Koger Boulevard
5t. Petersburg, FL 33702

August 4§, 1986 F/SER23:FWR:dep

George Balazs

Hational Marine Filsheries
Service, HOAA

Honolulu Laboratory

2570 Dole Street

Honolulu, Hawaii 96822-239&

Dear GeoTge,

Thanks for sending me the green turtle papilloma slides. They are truly
devastating. Did I ever tell you that when I've attempted to generate interest
on the papilloma problem from the Center (Miami Lab), I've gotten responses such
as "Oh, that's just another trendy term that is going around now.” Some

trend! The attitude 1s slightly better now, and it appears as if the small
etiology contract will go through the paperwork shuffle and be awarded in about
2 weeks. Any luck with stimulating interest/funding from the Southwest Center?

Regarding your request to have the work statement formally include studies on
Hawallan tumor tissue, it could not be done In time. At the time of your
request, the paperwork was in Kansas City (CASC Procurement Office). However,
when the contract is awarded, I will request that the researcher(s) contact Fion
and incorporate tissue samples from Hawali. I have already discussed this with
Dr. Jacobson. Although the contract is quite small (53,980.00), he and

Dr. Greg Bossart have shown considerable interest.

I have not received Lew's report yet. It is past due and I expect it any day
now. I will be sure to send you a copy. His incidence of tumors (55%) is an
aceurate statement, but I'm not sure of the "130" greens ..... seems awfully
high. However, he is having a banner year catching turtles in the Indian
River. He's a hard fella to reach in the summertime and as you know
correspondence can be difficult.

Bigpest news around here is that we are finally moving forward with draft
rogulations for mandatory TED use in specific areas along the southeast U.5.
Enclosed is some correspondence you may find interesting. There are some
difficult times ahead, but I believe it is a positive move by this agency.

A8 requested, I am sending you a dozem gea turtle award posters.
Sincerely yours,

ﬂf

Faul W. Raymond
Fighery Biologist
Frotected Species Management Branch

Enclogures
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SINCE NINETEEM HUNDRED “THE YOICE OF CONSERVATION"

Sally Murphy

Rt. 2 Box 167

Green Pond

Scuth Carolina 29446

September 19 198§
Dear Sally:

Thanks for your letter about the Recovery Team meeting. Let's hope the
agencies cough up the necessary money =-- I agree with you that it is important
that we meet from time to time, and in view of the urgent TED issues this
is one of those times.

This morning Lev Ehrhart showed me a young grean turtle so encrusted
with fibrous papillomas as to be positively frightening. Moreover, it scems
there hae been a tendency to downplay this papilioma problem in some higher
quarters. I believe the problem is a sericus one, infesting over 50% of the
abundant green turtle population in the Indian River, for example, as wall
as cropping up sporadically in the Caribbean and regularly in Hawali. I suggest
we add a discussion of the papilloma problem to the agenda for our fortheeming
Team Maating. It is difficult te know exactly what we should do about it,
apart from ensuring that funding is available to study the posaible causes
and development of these pathologies, but for that very reason a "meeting
of the minds® ia indicated.

I look forward to seeing you in a few weeks time. I expact to be in
Costa Rica for 2-3 weeks between now and then, but expect to be around for
the Team Meating.

All best wishas,
fﬁ . B
e
A4 I"-.-ﬂ"_-"'J
Peter C. H. PritchardPh.D.

c.C. L. Ehrhart
G. Balazs

M. Ous Flondle Anlodae Convrctoan -
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UNIVERSITY OF CENTRAL FLORIDA

" DEFARTMENT OF BIOLOGICAL SCIENCES

ORLANDO, FLORIDA 32816 (305) 276-21a41
28 Bentemhar 1986

GCeprpe Balazs

MOAA, Mational Marine Figherles Service
SWFC Honolulu Lahoratery F/SWQ2

2300 Dole Straat

Honolulu, HI 96822-2396

Dear Georpe:
report
This will have to be brief. I've got a contract prograsspoverdus
and must spend most of my non-teaching time on that, hut the papilloma
(fibropapilleoma) problem seems to be getting worse snd is scaring the hell
out of me, s0 I must devote some time to it. I know that Paul sent vou
a copy of our final report. T cen only say that since the completion of
that report, and generally during the last half of the summer of 1986, we
have been impressed by the increased severity of the condition in the green
turtles we are capturing. We'we handled about 100 since the beginning of
May and the frequency has remsined about the same (ca. 56%), but we're
begioning to see some real monsters. If vou have a minute, refer to the
accomt of NNW 639 in the report. Itwas the worst of the five captives we
ohaerved in our study but by the time we released it back inte the Tndian
Biver (at the point of capture) on lJuly its tumors had pretty well healed
up {most inflamation and necrosils gone), probably as the result of the
"hygienic conditions™ at the aguarium. FHowewver, when we recavtursd this animal
one month later (30 July) its condition was significantly worse. Returning
it to the natural habitat seemed to cauwse new growth and, of course, all of
the large growths were sbraided, Inflamed and necrotic. I did not happen
te be working on the river that dav and so only saw photographs. My students
released it hecause there was little else they could do at the time. Luckily,
however, we recaptured the =snimal again, in sdid-September. It was in even
worse shape snd by this time Elliot Jacobson's little study had been funded
and we had agreed to supply six papillomatous greens to be kept at Sea World
(Orlando} for that study. We had removed a large growth from the plastron
of this turtle on 28 May and sent it to Dr. Harshbarger. By mid September
4 large papilloma , verracose and growing, I'm sure, had replaced it.
Jacohson has apreed to surgliecally remove the larger, more incapacitating
growths from the turtles before they are relassed at the end of his study.
It may not do much good. At snv rate, we have now placed six of our worst
cages at Sea World and everything is set for Jacobson to bepin,
What hag alarmed me 80 much during the zecond half of the summer is

the increased frequency of vision-ohliterating growths om the eves and of
turtles with monofilament line emtangled in their pepilliomes., I don't know
if you are aware that by the time vou and I gave our talks at Waverly a number
of the big shota (people we wanted to hear them) had alreadv departed and
that there is some sentiment in the agencies that the papill 5 just this
year's "buzz word," nothing mwore than a fad which will go sway and be replaced
by some other fad mext year. Peter Pritchard was not at the Waverly meeting
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RN EE s won W o w0F snE eI RIR mie Wi § wE e 2

either and I'm afraid that I have failed, until recently, to apprise
Peter of the seriousness of the matter. About 10 days age I took advantage
of the coincidence of having that little green (described ahove) in
captivity at a time when Peter was working at home and drowe up to his
house with it. He seemed impressed with the "monster” and with the fact
that over half of all of our Indian Riwver juveniles are afflicted. You
are aware that he wrote to Sallv ismediately and ask that some discussion
of the matter be on the agenda at the Recovery Team meeting coming up
on 6-7 Novesber. I1'11 be there to make the strongest case I cam but I
could wse some support from wvou. Would vou be willing to wriee to Peter
and Sally, as Team Leaders, and express your concern for this matter in
the strongeat possible terms? I feel that I am at the limits of my abhllity
te contribute much more than te document the frequency and severity of the
condition In the population I work with and to supply afflicted animals
{or tissues) to others who can do the pathological or epidemiological work
that needs to be done, I think we need to bring in some emeiue in the areas
of wildiife disease, viroclegy and pathelogy and have those people do soma
brainstorming. I am pretty much at s loss to answer the question that I
hear a lot lately, "Well, what can be done about 1t?" You know that the
money appropriated for Jaconmson's study (84000) is a pilttance and that the
problem deserves much more attention than that. Maybe the recovery team
can help with that, if it so chooses (and can direct its attention away
from Kemp's ridley for a few moments). I don't know. I must trv to find
time to write to Ralf Boulon and get some input from him. I think it was
a real shame that he could not make the Waverly meeting and tell us about
the growths he 13 begimning to see on his Virgin Tsland greens. I've
not had any commmicetion with him zince his brief note of almost a vear
ago. Have you heard frowm him?

I'm meeting with someone from CEE next week to discuss this problem
(and spoke with Mike Weber asbout it on a trawler testing TEDs at Port
Canaveral a few weeks sgo) but T have the feeling that that organizatiom,
like NMFS, is wearing blinders that direct itSvision only to Kemp's ridley.
Hope I'm wrong.

I apologize for the way I have rashled from one thing to another in
this letter. I don't compose well at the typewriter and didn't have time
to write it out first. I've gone on much longer than.I intended to and
probably have not made some of the points well, hut if vou can, please
write to Peter and Sally before the team meets. I'11 try to get Jacohson
to make some input as well. Hope all is well with vou and vour family and
that we see you In Florida again one of these daye. I'm enclosing some
teprints that you may or mav not alreadv have. Keep in touch.

L. M. Ehrhart
Profesgar
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J. HILLIS MILLER HEALTH CENTER
COLLEGE OF VETERINARY MEDICINE

Dapartmant of Special Clinical Sciences Laboratary Animalks
and Zoo Animals
HEALTH CENTER ANIMAL RESOURCES WHE_IIIB
Box J-6 Birds
Gainasviile, FL 32610-0006 October 30, 1986 Reptiles

Mammials
Ph, (204 322-2877

Mg, Zally Murphy

South Carolina Wildlife &
Marine Sources Department
P.0. Box 12559
Charlegton, SC 29412

Dear Ms, Murphy:

I have been informed that the U.5. Sea Turtle Recovery Team
will be meeting on Movember & and Tth and would like to bring to
the attention of the members of the team my concern about the
debilitated condition of green sea turtles with fibropepillomas.
Recently I have been awarded a small contract by Hatiomal Marine
Fizheries Service to work on the patholegy of these leslons and
have also worked on an outbreak im adult green turtles at Cayman
Turtle Farm, Grand Cayman, BWIL, in the Fall of 1980. Although
this disease was first noted in the late 1930"s, since that time
little new information has been generated. Over the last few
years there seems E£o be an incerease in the incidence of this
disease In certaln populations of green turtles and as interest
has been generated in this disease, more and more afflicted
turtles seems to be turning up by more and more people.

Currently we have & affected turtles at Sea World of Florida
and have already biopsied these turtles £for histopathologic
studies. The owverall body condition of these turtles was fair to
poocr and hematologic &and serum chemicel evalustions indicated
that the health statws of all of thege turtles was extremely
POOT « We are only starting ¢o appraciate the significance of
this digease in individual turtles and there 1z no doubt In my
mind that it potentially may have significant effects on dynamics
of certain populations of green turtles. HMore money needs Eo be
secured for more in depth studies =0 that we may better
understand the basis and significance of this disease in order to
develop strategies for controlling it in wild populations.

Blncerely,

T — [l
“Ea_[\..g,_u.‘.rﬂj&_d‘ “&_,LQMH-_.
Elliott Jacobsom, DVM, PhD

EJ:dmp
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Novemher 6
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MNovember 7
B:30 a
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12:00

1130 p
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12:00 noon
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3:00 p
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TENTATIVE AGENDA
SEA TURTLE RECOVERY TEAM
NOVEMBER 6 - 7, 1985

ATLANTA, GEORGIA

Update on recent information From
Team members

Cof fea break
Headstarting progrese report.
Luneh

Ranche Nuevo and Padre Island Progress
Report

Coffee break

Rew Life History Research Program for
Eemp's ridley

Fibropapillomas in green turtles
Coffee Break

Mandatery T.E.D, regulations
Lunch

Mandatory T.E.D, regulations
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Southeast Region
Sea Turtle
Recovery Team

Dr. Elliott Jacobson

College of Veterinary Medicine
J. Hillis Miller Health Center
Box J-6

Galnesville, Florida 32610=-0006

November 11 1986
Dear Dr. Jacobson:

Many thanks for your letter of October 30, which I received on my return

from the Sea Turtle Recovery Team meeting in Atlanta. Although I 4id thus

not become aware of your letter until after the meeting, I am pleased to report
that I had already put this topic of fibropapillomas on green turtles on the
agenda for the meeting, and Lew Ehrhart was present to give us an update on

the current situation, the absence of knowledge concerning the cause of this
sericus condition, and the need for adequate funding in order to undertake

a therough study of the whole situation, from both field and laboratory aspects.

The Team found itself in complete agreement with your closing sentence,
that "more money needs to be socured for more in-depth studies so that we
may better understand the basie and significance of this disease in order
to develop strategies for controlling it in wild populationg.” The Team itself,
of course, has no money to disburse, but would be willing to offer any support
it can to efforts by yourself or other gualified researchers to mount a ma jor
study of fibropapillomas in wild green turtles. Flease let me know if you
propose to draw up a research proposal on this subject -- we would certainly
urge you to dc 80 -=- and we will help in any way we can with recommendations
to federal agencies or other funding sources that this topic needs to be investigated
fully.

We ware aware that these fibropapillomas had already been cbserved at
Cayman Turtle Farm, but no-one on the Team had any detalls as to how this
cutbreak was finally resolved, beyond the summary conclueion that it was
"no longer a problem." Did all affected turtles simply reach slaughter size
and were killed, or were actual cures effected? Was anything learned -apout
how the disease spreads, whether or not it tends to be fatal, what size ranges
of green turtles can catch it, and whether other species are also susceptible?
It seems that, in Florida, only a single, mild, case of fibropapillomas in
any other species than the green turtle has been identified; and since loggerheads
and: green turtles live together in some numbeérs in the lagoon in Brevard

Co-Leaders: Peber CH. Pritchard, Ph.D. Sally Ray Hopkins

Florida Audubon Soclety South Carolina Wildlife and Marine Resources Dept.

wen Awdelas Wy BO-Brewery, Maltland, FL 32751 F.0. Bax 12559, Chareston, S, Caroling 29413
{305) 647-2615 [BO3) 7955350

Mombers: A.E. Damemann, Ph.O. Ofe Florschute; Charles Futeh; Donald Geagan; H.O, Hillestad ; Bobsrt Jones; Milton Kaufmann; Ron Odam:

Larry Cigren; Glen Ulrich

NMFS Coordinator: Dr. |oseph Syhvester, NMFS, Duval Bullding, 3450 Koger Boutevard, 5t, Petersburg, FL 317032, {813) 893-3721



County, this is in iteelf of considerable interest.

We look forward to further word from you, and hope that, together, we
will be able to furnish soome ineight into this distressful condition.

Peter C. H. Pritchard Ph.D.
Co-Leader

c.C. Sally Marphy
Lew Ehrhart

George Balagzs



J. HILLIS MILLER HEALTH CENTER
COLLEGE OF VETERINARY MEDICINE

Dapartmant of Specisl Clinkoal Scienoes Labaratory Animals
e December 12, 1986 Zoa Animals
HEALTH CENTER ANIMAL REBOURCES W:ﬂ'
Bax .J-8 Regtlios
e Mammals
George Balazas Ph, {904} 382-2977
HMFS

Southwest Fisheries Center
Honolulu Laboratory

2570 Dole Bt.

Honolulu, Hawaii 96822-2398

Dear George:

Enclosed is a2 copy of a letter I recently sent to Peter
Fritehard. It should bring you up to date with what I am doing.
I plan to get an abstract together and present & paper on my work
at the 7th Annual Workshop on Sea Turtle Biology & Conservation
at Wekiwa Springs State Park. I hope to have much of the
electron microscopy finished at that time and I think the paper
ghould be pretty informative.

Although the bloepsy you sent me was loaded with trematode
eggs, as mentioned in my letter to Peter Pritchard, none of the
blopsies taken from sea turtles collected by Lew Ehrhart, and
being maintained at Sea World of Florida, had trematode eggs.  So
I am back on the track of an elusive virus. At this point in
time, this to me is the most logical cause of this disease.

I also am tentatively planning to attend the Annual Meating
of the American Association of Zoo Veterinarians which will be in
Hawali next fall (September or October). I alsc hope to present
a paper on this subject at this meeting. If possible, perhaps we
can get together at that time and see who has the most gruesome
8lideg of sea turtle lesions.

Will keep vou informed.

With best regards,

Elliott Jacobson, DVM, PhD
EJ: dmp

Enelosure

EOUAL DEPLOYMENT OPPOATURTY/AFFIRMATIVE ACTION EMPLOYER




J. HILLIS MILLER HEALTH CENTER
COLLEGE OF VETERINARY MEDICINE

Laboratory Animals
nuunmntuln::rnmnulhﬁmm- b =
HEALTH CENTER ANIMAL RESOURCES Wildiifn
Bax J-8 Birda
Galnesvills, FL XMEH0-0008 Reptilos
Ph, (804) 382-2577

December 12, 1986

Dr. Peter C.H., Pritchard
Florida Audubon Society
1101 Audubon Way
Maitland, FL 32751

Dear Dr. Pritchard:

I was glad to receive your letter gupporting the need to do
further work on the etiology of fibropapillomas in green turtles.
I expect to be finished with my preliminary studies by the end of
March, 1987. The thrust of this project is to get some idea as
to the eticlogy of these lesions. As I mentioned in my original
letter to you, the amount of money I received From NMFS will give
m¢ an opportunity to choose the right direction to go in order to
really understand the basis of these lesions. In no way will
this money allow me (or any one else unless they are independent-
ly wealthy) to conduct a thorough investigation of this disease
problem. Biopsles of lesions from green turtles at Sea Werld
have been sent off to & researcher at the University of Illinois
who will evaluate them for the presence of papillomovirus. A
pathologist at Jackson Laboratories, Bar Marbar, Maine, also will
be evaluating tissue sections for papillomavirus antigen. I
myself will be pursuing electron microscople studies on tissue
gamples in the hope of ldentifying virus. Eefcre I gtarted this
preject I had consldered trematode eggs released by adults in the
heart and great vessels of green turtles as a possible cause of
these lesions. In previously evaluated tissue samples from other
turtles with the same lesions, I had consiatently observed
trematode eggs in vessels within the dermis of these lesions.
However, representative lesions from the turtles at Sea World are
totally free of trematode eggs! 56, I am now focusing on a viral
etiology. The group of wviruses that may be involved is the
family Retroviridae. This is a group of tumorigenic viruses
known to produce neoplastic growths in a wide variety of animals,
Unfortunately, these viruses are extremely difficult to observe
in tissue section from the original tumor and tissue cultures
will probably be necessary to make a specific diagnosis.

EOUAL EMPLOYMENT DFFONTUSITY . A FFIRMATVE ACTION EMPLDYER




I definitely am interested in pursuing this project to its
completion since this disease has perplexed investigators for so
long and appears to be a major problem for free-ranging green
turtles. This winter I plan to put together grant applications
and will see if I can get additional funding from NMFS, Florida
Sea Grant, or NSF. What I really need to do is to get encugh
money to hire a post-doc who can spend all of his/her time on
this problem. Further, Lew Ehrhart's studies on monitoring the
progression of the disease problem in populations of Ereen
turtles also needs continued funding.

If you have any words of wisdom on where to go for further
funding, I would appreciate any advise you can give.

With best regards,
0.t Nondop
Elliott Jacobson, DVM, PhD
EJ:dmp

cc:  George Balazs
Lew Ehrhart
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Seventh Annual Workshop
on Sea Turtle
Biology and Conservation

Agenda
&
Abstracts

Wekiwa Springs State Park
Florida — 1987



y

of Fla.,
g}ﬂ. gﬂﬂﬂ, B.E, (Dapz. of Teal., Undv.
: inpaville, Fia. 326111 amd 1.H. EHEHART {DwpL. u;]

. Preliminary Charactacization ’?fi Ehi uinaﬁ -
il coals Abbccbing Grads eliog pt
3 LRE o
1

f1g. Bel., Univ. of Cest, Fla., Orlssde, Fla. 3l

The Indinn Fiver Legson Spates, Florldn smrven an
torsglng l:; for on exciwaive group of ].'F'Ilhlle- 5
groon turthes, In 1982, w0 "H“Eﬂ,ﬁ:iﬁ: ::r;::.
ign the occursence of o Rroasly
e e e o S
. TPecantly we hawe ho 3
E:ﬁﬁ:.n%:r:hnrcanm om Chin dlseass in hl;- Hl?‘:nmﬂt'
ulatisn ond in captive indlvideala, The :re-gvnd ¥
thin dlaease in che lndian giver hog resained B o
alorpdng 57I, Correlatloms of ﬂha::utf:ﬂu::;““
ich turtle #lze indicate EhD
E“:;;::tl; and largest (oldest) individesli= in the -
Fulunq- perd bo lock the disonse, FRecrulis ents
ir:: the legoon =ay require an 13“5?:'21:1:.1%1:1.1-
displaying apmproms (growtiss) while "
l|:1.:1| ‘:T.Ecq“" nu':d!.-l.ll‘l:r. m:ﬁ:ilim“
condities factor Lba of WEB. S Lamiigiham, (s
revealed no oratlsticel differseco bekw w:tm i
d poa=papillosatous anisnls. , Dheerve "
:rﬁ:::-.:lf::r.mn. 1lne “t.-hglzmni, |1|I-i ﬁtp::-h"
¢lation, howevar, comvinces U
::::t:: 2:“11 ty may cxist without evidence of
dehiligarion, Disppeed tartles pon i rored ul-11€ in .
caprivity displayed both TogTeasing anidl nesly :ﬂ:
rosgbim, [Haeosed tuctles racaptucad from Che :
%11 o:tm:.td.un digplayed o mpbabtankinl pm!ll:iru::l.un &
the diseass in n shest span pf thma,

by
This reseacch wes Tunded through & grank
HIAA-HHFS erder nusber AO-EHF-E-00501,

e

ynciional [hanges in the Lecopotor
5 mﬁuummm

ard
Y W, (Oept. of Ecelegy, Ekhology
Evolution, University of [1iinols, Urbsnds {8
si180Y

thatching ontogemy young =ea
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1984 Zsa Turtle Protection and Hept Monitoring
Program Eeport — Bouch Beach Hourishmemt Project

I'._.. _E_. WOLF, L. F. BHOUF, ond W. T. FTLES (Eswiron=
eeatil Diviales, Ciry of Bees Raton, Florida 3343%)

Thim report is che poot yesr se8 tuTtle memiboring

update fm comjwncclon wich the 3%6% Spuch. Beach
Beaplahsent Prajeer I8 tha City of Beoza  Racon,
Flarida, The docussot 18 o follsw=up e Che Hest
Falocation Repert durieg tha Year of Meeplaheest
prepented nt the &tk Anoyal Morkehop on Bea Turtle
Biology and Consarvatieom.

The primary purpose of the stedy is co provide the
scaclarical data,; findings, and resules of che 1586
GBeruth Basch Ses Turtle Preteecloa and Honltorisg
Peogram in erder to detersine additiesal eoncluslese
on tha affscetrn of baach ncurlshsant es Béd Curcle
neating ome year afber nouslsbaent,

Tha 1986 pen EBurtle nasting ®celviey and hatekliag
puccess reaulte on South Beach dndicatsd Elae the
nourishment project in the oomser of 10A5 did moe
cauas amy malor sdveroe legacte on nasting muccess in
198%, and perkaps che besch reatoration enhancemence
ieproved neating dessdey and succeas. The diversicy
of ppagies, nuoher of nasts lald, pereencage of
suscepnful neags ko smargencen, anmd mushee of haceli=
Iirmge returmed to Ehe ocesan all foprowed Ln LEBE when
gompered o [PA5, snd pest wsike pelaction avall-
akdilicy wae increased by the nourisbhoent cpecsilon,
The Teport eoncludes that the arem wnder stody wss a
kighly produstive mescing beazh ome weor ofter
wrorlaheent, abd no mejor edverss ispacts reoulcing
fro= the mourlphmint speration wers obasrved on s&a
turtle nmating in 1335,




Loggerhead Ses Tustle Hesting Activities on ha

tencral Florids West Coast.

BOPMAKN, 5. amd V.L, WIESE. Mote Hiclnoa Laboratory,
1600 Cicy Islased Park, Sarassoca, FL 33577,

Five burrier dslands along the oentral Flacldn went
coaat Bave been wonlvored from 18BZ chrewgh 19R6 for
loggerhosd turtle activicies. Hescing potivities co-
the ialards wers evidenc from May through Ligiuee , with
peak oedting aotivicy frem lote Jene cheough late July
Hean acoual mescing densities showed little change
Erom 1082 through 1985, In 1986 there was a threafold’
izzrense in mesting dersicles corpared to 19835,
dverage nedtisg denmicy over the five yeor purled wmnm
Il mescefkm. Percen: nesting ham repadsed constsst
for the atudy ares with o S—yoar mcan of 55.6%, Hesn
cliuteh slze has Tenged from %7 oo 118 eggefnest over
the atwdy period. Maesn fertilicy eates of mesca
vonged Erom 41X to S0E, with an overoll meas of 7935,
Bighty=tws fesnles were eagped dm 1986, racging in
glew From T3-106 em (owver curve lesgeh) with & mcan
lingth of 85.5 e, OF those tagged, 19 were Te=
wighted neating m wecond Clmo, and bwo wore resightnd
merting @ third tlwe, Twesncy=nine turtle sortaliting
wvere recofded daring 1986, correepondisg wieh mtracd-
ing daca collecked from the peavioun yeate. The |
lengthe {over corve) of the 15 adult worcelliclies
ranged frem Bl am b0 105 em, with n mean Lengeh of
84,5 en: the lengths of ehe four Juveniles morcalicies
canged from &6 cm o 77,0 om, with & senn lengeh of
b3.2 cm.

Hogeoares Cherpal relnbiopa spd diviag bebavior gf
mub-adull Joppechesd bopclen fo conntal wabprs

Johy EEIHATH and JoA, MUBICE {¥irginia Imecizuze of
Harine Seience, Olougesber Folmt, VA 23062)

Durisg dpril, 1584, thres legpechead turtles
warn trawled off the Herth Caroline coasst, Ficred
with radio © lrracs, cal o and monlcoeed
iztermittentliy. Teo of the Burtles spent 1% oo 201
of the Ejma at the surface, sore then tertles
Eracked pravicualy in Chesaspenca Bay. Thia k¥ have
been dee to coolee dudp waber EeppoTebsecs off Cha
©oa8E than in the bays The ocher turcla epect macs
thaa F0% of the time st the swrfeca, posnibly
affributssle to treema due 0o Crawlisg or cool
Liqlnm;ul.'.

Cna leggerhead, csught im the Potorms River, wis
Fieend with an Integreced zadiofwonic trememlitar
wnd rmlganed £3 km oEf Cha Virginia cosst during
faogumt. Forty four Boare later the Surile had rowed
3% k@ toward Che bay seuth, suggssting homing ro
iE"e papiuTe eanga, &1 we have obeorved with othar
loggerheads ever=pupmering in Ohesspesis Bay. From
recipCion of radio pigmals we datermined this rurtla
spent 165 of the clee at the water”s sorface. Tha
wpmic tranemitrer allowed we Eo sangle depth and
teoperakure of Che Ezanamibbers The teccla did nog
dive b0 Cha bottem, and the sean Cresssibisr
Cempéralare was 11 O, Hydroessts revaled a stTeng
thermeslioe at the release poinc, but inshore water
wad thermelly homegencoun. Diving depth aay have
Baan izfleanced by theseal atrecburs of Che walérs

[Bugests that green turtle fibeosapillomas may

Pathologle Studies On Fibeesapillonas 1]
Lreen Sas furtles, Eﬁumm_;' ia Mydas

E.l, JACOBECH (College of weterinaey Medioine,
Gniversity of Florida, Gainesville, rl 32610);
Joanne Mansall [Collage of Vatacinary
Hadicine, University of Florlda, Gainesville,
FL 32610); J.P. Sundberg (Jackson Laborakory ,
far Harbor, Haine Q460%91; M. Walsh (Sea

World of Plorida, orlando, F1 32821)

Eix juvenile green turtles, cheolonia
mydes, with nultiple cutanecus fibropaplllemas]
were sellegted off the central mastern coast
of Floarida and uunﬁgnrm Eo Sea World of
Florida for biopsy of lesions, bimonthly
colleotion of blood samples for comnpleta
bloed counts and serum chemical profilas,

and observations cver & 6 month poriod oy
Erogresiion or regression of lesions. Complete
blood counts indlsated that all turtlag were
nildly to seversly anenic apd serum PEetein
detarminations indicated all turtles were
hypeproteinenic and bypogammaglobul inemic. On
histopathology, fibropapillonas wece VETTUEo0E
in afpill.‘lm and consisted of a minimal o
wildly hyperplastic epidernis averlying
prolifecative fiberoblastic connective Ligsus.
DHA probes falled to demonstcate the pressnoo
of papillomavirus antigen and a peroxidasc-—
antiperoxidase tochenigie did not Getect
aroup-specliic papillemavirus antigens. By
clotron microscopy, wiral-1like particlez were
ofigerved in the oytoplasm of cells within

the strabtur spinosum. This information

have a viral eciclogy. Furthat, ocomplaks blood
counta and serum chemical profiles indicated
that the burkles in this study weps mackedly
debilivated. Although the affecte, of this
disease on populations of 41 a5 Temafn
unkriewn, 1t must be consider lifa-

threatening to affected jndividuala.

I South Leuisisss Crude odl PEeduced changss im

- it EE
Pucnpgotl Ehe Bffeckn of oi -1 Elen -
olo i 1

H.DLI.! L"E"J'lr I'ETER L. LOTE, RHD GRESSEY 0 BOSSAET,
Bivigion of Biology and Livimg Ramcurees, Roasstied
Echool of Marine asd

AEzospheric Bolencs, tnivarelty of Hised, Hiami,

Florids 3314%, and Wildlifn Vatacinmey Canter, Miami,
L.

voantilation and Blocd oharlatry, Induced sn iesgna
Fekpanag levolving white blosd eelin, nd appeared to
Bave oytetoxin effects en Tagulatacy pyotems ineluding)
the spikhaliem, gue, and =alk gland. Once turtlas
ware cleened of visdble efl, most affeckn of oll
BEpGdIe, however, resiln conplebsly ushsgwn, Futern
rRBaIch must detsTming Sha effuccs of dipparsants ane
athar cleas—up mEratagies on saa, tertlas,
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THE UNIVERSITY OF FLOWRIDA

April 14, 1987

Dr. Murresy Dailey

8C0S5C

California 8tate University
Long Beach, Califormia 90840

Dear Dr. Dalley:

Recently I was informed that you were scheduled to give a
talk on green burtie Fibropaplllomas at the next IAAAM meeting.
Ooff and on since 1980 I have had the opportunity fte work on this
dizegsae in turtles from bthe Cayman Islands, the Florida Eeys,
Hawaili and moat recently (with a small grant from NMF3), from an
affecked population of Juvenilles in the Indisn River lagoon
System of east-ocentral Florida, Although I have commonly
identified sprirorchid trematode eggzs in lesions from Hawallan,
Florida Keys, and Cayman Turtles, no eggs were sean in multiple
biopsies of a group of 6 =everely affected turtlea from the
Indian River Svatem. Further, I have identified herpes-like
particles in epidermal cells from an affected Hawalian turtle.
This summer I will be foocusing on developing techniques for cell
culturing both epidermal and dermal components of the fSumor asnd
will do ultrastructure studies on this material.

Although for 8 long time 1 considered an inflammatory
response to trematode eggs in the dermis as a likely explanation
for this dizsesse, I #fo looger do B0, A ¥ilrusa C(poaslibly &
harpesvirus}) 18 a more lLikely bet. Detailed work by us has ruled
out the presence of papillomavirus genome -and antligen in btumor
tissue, In some ways this disesse resembles a disease T worked
up last year in a captive herd of African elephants (see enclosed
peper). It took B months of blopaying to pick up the right stage
where viral multiplication wasz golng on.

Sipncarealy,

QUL Sanslpgr—

Elliot: Jacobson, DVM, PhD

Edfnr

PETLLS] TR SEENT CEPOHTUNITY AFHIHMATIVE AL TERL TR DOV TR



Date:
To:
Subject:

F ram:

United States Government
Memar andum
June 24 1988
Files T
June 6, 1988 Green Turtle Papilloma Meeting, UF-Gainesville, FL

Region 4 Sea Turtle Coordinator

Participants: Dr. Elliot Jacobson, University of Florida (UF);

Meeting

Dr. Karen Bjorndal, UF; Dr, Alan Bolten, UF; Walter Conley,
FONR; Dr, Jean Mortimer, UF; Larry Ogren, NMFS; Earl Possardt,
USFWS; Dr. George Balazs, NMFS (telephone speaker); Dr,
Llewellyn Ehrhart, U.CF.

Summary:

A summary of Dr, Jacobson's recent work and conclusions are
attached. A challenge study in which 18 juvenile green turtles
were inoculated with material from papillomas is in progress and

“scheduled for termination at the conclusion of one year. No

evidence of the disease has been observed after 9 months. Or.
Jacobson believes trematodes are unlikely to be the cause of
papillomas since 28 biopsy specimens of fibropapillomas from 6
affected turties revealed no spirorchid trematode eggs.

Dr. Ehrhart reported on a continued high incidgnce of papillomas in
Indian River green turtles; turtles 35-45 em have the highest
frequency of papillomas with 45-50 per cent of all captured green
turtles bearing papillomas during the summer months,

‘Dr Balazs centinues to find a high incidence of papillomas in

Hawaii, Forty-one per cent of the 1987 strandings (112) had

papillomas, Some turtles had papillomas in the throat. In one

instance where tumors were surgically removed there was regrowth in
3 months. Hawaiian green turtles are heavily infected with
trematodes. Dr, Murray Daily, a marine mammal parasite specfalist
at the University of California, Long Beach will be studying the
parasite problem with an $8,000 NMFS contract,

The possible relationship of contaminants to the disease and
contaminant pollution of Indian River and Hawaiian waters were
discussed, Dr, Jacobson believes contaminants would not directly
cause the disease but might increase the freguency of the disease
by possibly acting to suppress the immune system of individual
turtles, The 5t, Johns Water Management District is funding a two
year contaminant study of the Indian River which may help identify
potential problem contaminants. ODr, Ehrhart reported various
studies have found high levels of organochlorines in Indian River



bottle-nosed dolphins, The Fish and Wildlife Service's Patuxent
Laboratory may be able to provide spme contaminant analysis of
green turtles. If possible animals should be compared from the
Indian River Lagoon and a “"clean" contral environment such as the
nearshore habitats of southeast Florida,

Dr. Jacobson believes research on the disease will be expensive
and longterm because of the extreme complexity of this type of
disease (if in fact a retrovirus is involved)., He estimated
$50,000 for 5 years might be a good start but lower funding levels
would be better than nothing., He believed the highest priority
reseéarch was to continue to try isolating and identifying the
possible viral agent.

The participants agreed to the following as reasonable measures
given the funding realities:

i

Contact the 5t, Johns River Water Management District to
datermine if the study could #nclude the green turtle in the
research design, either by using them as bipindicators for
contaminant analysis, -or at least by sampling areas where
there 15 a known high incidence of papillomatosis, (Possardt)

Contact FWS Contaminants Coordinator and arrange for future
shipments of green turtle carcasses to Patuxent Laboratory for
contaminant amalysis. (Possardt)

Explore possibilities for funding Dr. Jacobson to continue his
investigations on the etiology of papillomatosis at a minimal
level of 10-15 k. (Possardt)

Contact Clearwater Science Center to chterﬁine if the 36 green
turtles being held for the challenge study could be held for
up to two years since the latent period for the disease could

.be longer than one year. [Conley)

- =

Earl E. Possardt

"Make Safety A Family Affaipr"
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Residents warned of sewage contammation

By Diivid Waite
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Where Sick Turtles
Come for TLC

BY MIKE CLARY

Marathon, Fla.
he patient arrived in a panel
truck, agitated, bewildered and
using her flippers to whack the
sides of the plastic swimming
pool that held her. She looked terrible.
At least 25 bulbous tumors stuck up
from around her eyes, mouth and the
leathery skin around her shell.

Moretti, 48, is a former Volksw mechanic
who moved to the Florida Keys VEArs 8g0
lﬂHBHMammﬁnaﬂdmrtuatmlm
ounge. He gtill runs the Hidden Harbor Moted,
lounge, called Fanny's, has been convert-
what is believed to be the world's only
veterinary clinic devoted exclusively to treating

endangered sea turties plagoed by a mysterio
anddabiﬁtatinsd.iﬂﬂi. " "

eyes and mouth and hinder feeding.
“They literally starve to death,” Moretti said.

L §] h:ﬂ]gareemnimmagmuturﬂe -
ﬂumgmnd the Florida Keys and areas of the
Caribbenn are believed to he affected,

The disease was first reported in 1838, but in
the last few years it has “increased in alence
and distribution, and we don't know why,” Jacob-
son said. His studies found that papilloma is relat-
ed to the herpes viros.

pro
" he
“We're seaing it primarily in juveniles,
when they bammehrgadingldulmluﬁtnm

.El years old, they could pass it on through the egg.”

For Moreiti and Brown, who moved to the
Middle Keys from Orlando seven vears ago, the
turtles have become a costly obsession. **Our plan
WAE t0 compete in fishing tournaments and take
it easy,” Morett said.

Instead, the couple have poured the procesds
irug]thﬁmqmﬂmmt;elmdamuplnnfvmm
rental stores into nonprofit turtle ject,
Hﬂrﬂtﬁﬂnﬂrﬂhﬁhﬂﬂpﬂntmtmﬂmr
the onetime lounge, remodel it and install operat-
ing tables, lights, a sterilizer and an anesthetic
machinea,

The clinie officially opened in June, but sinee
1885, when a fisherman brought the first injured
turtle to them, Moretti and Brown say they have
treated more than 350 diseased or damaged ani-
mast have
diad, so underweight when found that no amount
:_; tobe-fed Gatorade and Nutri-Cal could save

EITL.

The ome that had arrived in the panel truck
could be an excoption.

Brown turngs on the garden hose near the
marina and scrapes off from the animal’s shell
masses of vellow eggs laid by marine leeches,
Moretti readies a shot of antibiotic. Days later,
when the turtle is accustomed to her new sur-
roundings in & salt-water swimming pool, a veter-
inarian will come by to surgically remove the
tumors. This turile faces at least six months of
rohabilitation, Brown said.

Fibropapilloma isn't all ses turtles have to
contend with. Collisions with boats and propel-
lers are also frequent. Moretti and Brown have
learned to use fi to make repairs to erack-
ed shells and sew up flesh wounds vulnerable to
infection.

This turtle also had & deep gash on one flip-
per and cracks and a dash of blue paint on its
shell, evidence of 4 run-in with a boat hull,

Brown and Moretti have been lauded for
their work by the NMational Marine Pisheries Ser-
vice and got a mention in a recent issus of Mation-
al Geographic.

The turtles have alzo led them to become
environmental activists; they have gone to ses to
protest the military’s use of the Atlantic as a
practice bombing range and have sued the 7.5,
Department of Commerce to halt the harvesting




of sea grass — prime turtle habitat — in the
Sargagso Sea. (Some seaweed is used as protein in
animal food.)

hmhunﬂﬂwﬂnhnﬂlugh'mgﬂdﬂh
trying to save individual turtles, Erown and Mor-
ettl have been effective in calling attention to a
little-noticed plague.

“Government agencies have avoided these
kinds of problems, and so it's left to the private
sector to provide humane care of these animals,”
Jacobson said. “This is a global disease, a forecast-
er of other problems in marine environment.
People coneerned with the quality of 1ife should
im'mmggmedabumﬂnﬂahawenlngﬁmm

For Brown, a former hairdresser, :
with troubled turtles now seems inevitable. “Liv-
ing here in the Keys, it & impossible to ignore
nature, and turtles are a part of it,” she said
"Nobody else was doing anything, so we did."

{05 Aol Tommm



] No action was faken unfifa

councilman pushed the‘issue

wimmem Loty 155

A state Health Department officia reﬂarﬂlr
umwledgmm:uheumwmlmiedaiedﬂﬂ
report released in November that revealed fish in
Manoa Stream had dangerously h.tgh concentra-
tions of lead and other pollutants,

mﬁmnmmmmm
state been aware of high levels of chiordane in

the stream, but didn't take action on the problem
until City Councilman Andy Mirikitani brought it to
his attention last month.

The Movember report by the U5, Fish and
Wildlife Service — based on samples taken in 1904

Manoa Stream had the highest concentration of
d, dieldrin, k=

[ .,. H} E;.G".;‘.:i
17 streams elieve the
%ﬁaﬂ state should
Anderson said he have acted

~dgupga gtter from oo oner . given

LS s the serfousness

. ing the Health De- ~of the lead-:
iy levels and the
?aﬂ“‘g’tﬂ:nﬂtﬂ“ﬂﬂg potential Fét.fuith

IE- .
firm the e i, Ant hazards.
derson sald. The ,,‘
samples have- bean
sent to a Californda " " "~ Andy Mirikiton
laboratory and re- : ::mem City Cauncil
suits are due in.. . - Environmant. Camaurtos
three months, "

man of the Cuuuru‘: Environment Committee, said
the report was brought to his attention by residents
worried aboot pollution in the stream. Mirikitani
up;rﬁmn the Mmﬁ-: ares. -

“It's some that people have heen very con-
cerned mu'ih{ﬁhamudmﬂhm " he zaid. "As
gnom as | learned about the report [ wanted to have
the state take immediate actlon to mnﬂrm the
report.” -

rOfm SLreams scross the country — revealed fish in |




1 He said he sent a letter to the Health Department

in February and received a wnmrug‘:mmn
7, which stated the department was vestigating
the lead problem.

“[ balieve the state should have acted sooner and
in a more expedient manmer, given the seriousness
ﬂﬁdmlwﬂammewtmtm health hazards,”
. Since his inguiry, MiFikitani stressed that Ander-
son and the Health Départment have been “very
responsive in hefping to resoive this potential
health hazard.* ! LS S,

The report said the average coneentration of lead
found in sireams mnation was (.11 "parts per
hillion, but tilapia in Manoa Stream had 395 parts
per hulinn:gll.;gpieu,é.aﬁ-. and Chinese catfizh, 1.30:

Waikele am's tilapia and guppies had lead
concentrations of about 0.77 parts per billlon, the

gald. Walkele Stream, wiich empties into
the West Loch of Pearl Harbor, also high
concentrations of copper, Anderson noted.

He said the state mumw:m in ‘other
urban areas, such as Kalihi m; - Kaelepulu
Stream in Kailua and -mer_ageam. for similar

nts.
Meanwhile, the Health Department is urging
residents not to eat fish from the streams. Léad in
high quantities affects mamuﬂ:mwnsymm

exposure. That's people eating titapia every day for
70 years. When we do our assessment, we ook at the
worse-case scenarios,” he said. .
Anderson said that, luckily, Manoa Stream 18 not
Mﬁvuf fishied. '

evertheless,

about potential heaith risks. o

“I‘L':m]rnuﬂnrmdingthatithnntuneuﬂha
more popular fishing areas, but there are g
who do fish in the stream and, therefore, it's very
important that this information gets out to the
public to warn them of the potential hazard,” he

Anderson said a new $35.6 million laboratory,
which should be operating within three years, will

w Health Department tackle environmental
h problems more efficiently.
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known as fibro-
papllloma,
eventually

to death,

The selén-
tists do i
Enow  what
causes the dis
-pase, how It

A

_ E#-?:ﬁ_lt |
oy fumors on turtles

was in 1885 that was followed

another case {n June i

then, tumor incidence in

has risen tu.ramuta pefeent anns-
- m i

illy, Balazs
survey will be done

1887, Since

Another L
next month to confirm (hat the

g::m is a8 alent in the Pa-
. laau pop n a8 recent results
mﬁmmmmﬂu. &
disease attacks the soft parts-
of the turtle; the eves are particu-
Larly vulnerable, he said. !
Surgical removal is impractical
hecause of the number of turtles
in the wild — about 1,000 In Hawaill
— the length of the procedure,
and, In some cases, the tumors
grow hack within months, he said.
ﬂgl};;ﬂ:“mmm in Ha-
w ent showed
elear evidende of external tumors
ranging frotm small o -
Ellauaaid..m o x
A tumor-free turtle was found

inthe area

surrounded by hea |
1 ¥y urbaniza-
tion, the Molokai site doesn't fit
Pk
alaau i surrounded by unde-
Wﬂmhnd&,m_ﬂiﬂttﬂ:
are Hng whether the tur-
tles” toxin levels are coming from
! Balazs said.
“Molokai s a5 bad as the worst
cases we've had elsewhere,” Balazs
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Tumors still plague
Hawaii' sea turtles

The groteamque tumors found on a majoriiy
aof green sea tortles in some Hawadi baye
are the apnimals’ top research need, aceord-
mg to an interim recovery plan developed
for all Hawaii's gea turlles.

There are plenty of other research needs,
bt few appear as critical as finding a way
lo deal with the apillomas, the

growths that have spread like an-epidembe

throwgh the green sea turile populatxons of
the Hawailan Island and Flosida watlers in
TECOnt ¥OArs,

Bcientisls conlinue (o be stumped by the
growihs,

“The thing we know iz that we're
dealing with n global dizease thet's being
seen in multiple places arcund the world, In
the 16&0e it exploded arcund the waorld, The
reasons for this at this time are unknown,”
waid Ellioll Jacohson, veterinarian and pros
feszor of wildlife medicine 8t the University
of Florwda,

The Hawall green eea turiles, kony in Ha-
waitan amnd Cheiomic mpdes to science, des
clined In numbees theough the 1960s likely
because of an increase of fishing for them,
In 1974, the atate banned commercial fishing
for them. Tn 1978, they were listed by the
federal government 88 a threatened species,

R | Acveraer
4, Erndronment Wriler

and killing thom 5 now a vielation of Teder-
al Law.

Hawalian green sea turilos may cruise
fram Pearl & Hermes Reef in the North-
weetern Hawalian [slands to the Big lsland,
bt mest af them return t0 8 sandy islet At
French Frigate Shoals, 400 miles wesl of
Kaual, to lay their egps. A few lay epge in
the main Islands.

They live a very long time, amnd average
2 years of age bofore they reach sexual
matur%mdjng to the interim recovery
plan. r tumaors may prevent many from
reaching sexual malurity.

The first tumors were spotited m Hasaii
in the lato 1950s, They were rare through
the early 1980s. The numbers rose, In some

See Turtles. Page 2

Park pmgrani
disease-free

The green sen turtles at Sea Life
Park are. so far, free of the diseas-
ez lhat cawses large tumors to
Erow on their bodies.

The park’s captive turtle pﬂ]ul&-
than |8 mado up of animals collect-
el bBefore turiles were declared en-
dongered, and the offspring of
those animals, They are kept apart
from Lhe wild tuclles Lhat eccasion-
R BTk prmie, s ropu

I lurties % re ar
Iy, They ara ?’mtchmcﬁgﬁd most of
the halchlings are immediately re=
leaged.,

Soma are reksed for release whon
their shell lengihs are 1 o $44 feet
and tbe animals are 2 to 3 years
old, Scientists know wvery litile
about the survival rales of hatch-
linge, and believe aolder turiles
have a much higher chapce of
making it.

Graen sea turiles are belleved 1o
do quite a bit of ocean traveling
during their lbves, but some of the
captive animals are collecting fre=
quent flier miles.

The mast recent group af these
repiilian air ravelers arrived earlis
er ithiz year after a stay at the
Vancowver Aquarium. Following a
perlod of readjustment to Hawail
conditions, they were Lo be res
leased, probably in the relatively
desease-free walers off the Kohala

©oaal,
— Jan Terlirugoancate
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Turtles: Tumors

FROM PAGE 1

arcas, like Keneohe Bay, hall
the turtlez had fibropapillomas,
but other areas, like south Mo-
lokai and West Hawail, re-
malned virtually froe of them
through the 1980z,

George Balasz, a National
Marine Fisheries Service ro-
gearcher, sald it's gollen so had
that in some areas, it i3 consid-
erably eagicr to find a diseased
turtle than to find a healthy
Ome.

Researchers huve found simi-
lar differences off the East
Coagt. More than hall the
young turtles in Florida's Indi-
ann River Lagoon Syetem had
tumors, but in the Atlantic
Ocean a few miles away, no tu-
mara were found.

Jacobeon said the situation iz
repented worldwide: Turtles in
the open #ea lend Lo be far

Ipss likely to have tumors than
those in #hallow, nearshore wa-
1ire,

Researchers have not identi-
fied a pest or poizon or pollu=
tion source thal might cause
the tumors. They haven't iden-
Lified virus or bacleria sources,
And they have not been able
in the ' laboratory to infect
clean turtles using tizssue from
sick turtles; so they still don't
know how the animals get the
LLEMOrs,

Researchers across the coun-
try and at international institu-
tions are studying the problem.

A research plan published
last vesr by the Mational Ma-
rine Fizherles Service cited
geveral reasons for learning
more, beyvond allempling to
control | the impact on the
threateried sea turtles them-
selvies,

W They could represent & re-
actlon to & toxic pollutant in

‘still a problem

the ocean that we haven't yel
identificd,

B There iz the potential hu-
mans could suffer health haz-
ards associated with them.

B The visitor industry could
be affected if people entering
the state’s waters repeatedly
gee turtles carrying ugly tu-
More,

The pale tumors can appear
on the face, in the eyes, under
the flippers, in the lungs and
clsewhere, They can grow to
maore than 10 inches in diame-
ter, and can block viglon, Im-
pede ewimming or even choke
turtles to death if they grow in
their mouths or throats. Many
animals have washed up on
beaches dying of starvation,

tel tesfigd food, or inca-
E;ble of swallowthg It

X i ;
Researchera-<have tried re-
5]

movipg tumors surgically or
with laserf, but they often
g:r-:wn'!L backl There are a lew

1.
\

cazes of tumors dizgappearin
on their own, but none o
thege have been zeen ln Ha-
waiian turtles,

scientisis have found blood,
fluke eges in some of the tu-g
mors, but not in others. Theyg
have found a herpes virus in—y
pome ftumors, but hawve not |
been able to infect other tur- 1
tles and have them develop tu- |
maTs.

One problem with the disease |
iz that there iz so little money
available to study it. Jacobson
said that if. you added up all §
the money available nationwide |
for the lsst six years for the
study of fibropapllloma in =ea !
turtles, it might add up to!
$40,000. :

“We certainly are being ham- ¢
pered by that. Funding i not |
that great and It may never be. |
We're going to have to peck |
away at il and see what wel
can came up with,” he said.

| e R CR ] |

el =



Park program
disease-free

The green sos turtlos at Sea Life
Park are, zn far, frec of the diseas-
es that capses large tumors io
TOW an their hodies,

The park's captive tyrtle =
Laon is made up of animals ﬁﬁueci

these animals. They are kept apart
from the wald turelos that GeCag]ons
ally are brought Lo the facility.

The turtles prodyees CEREE regular-
Iv. They are Biched and most of
the hatchlings are immediately ro-
leased,

Boime are raisod for felease whon
their shell longths are 1 g0 1L feet
and Lhe animals are 3 tp 3 FEArE

about the survival rates of hateh-
lings, and belipve older furtles
ave & much higher chapes of
making [t

Groen sea turiles are believed 1o
do guite a bit of ocean Lraveling
during their lves, but some of the
captive animals pre callecting fre-
quent flier miles,

The most recent greup of these
Teptilian air travelers arpived earlj-
er this year after 3 siay &L the
Vancauver Aquarium, Following a
perlod of resdjustment to Hawali
ronditions, they werg o bg re-
leaged, obably in the relative]y
dia ee Walers off the Hohalz

— i FenBruggancate
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