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ABSTRACT

The Chesapeake Bay serves as a seasonal foraging ground for
subadult loggerhead (Caretta caretta) and Atlantic ridley
(Lepidochelys kempii) sea turtles. The abundance, distribution,
activities, and mortality of loggerhead, ridley, and leatherback
(Dermochelys coriacea) turtles were examined. Sea turtles occur in
the study region from May through November, with peak abundance in
June. Based on commensal organisms and isotope analysis of barnacles,

Virginia loggerheads may be derived from nesting beaches in the
southeastern U.S.

Substantial sea turtle mortality occurs in Virginia. In 1980, of
a total of 828 turtles counted, 288 were carcasses. Major identified
mortality sources were accidental capture in poundnet hedging, boat

damage, human-induced injury, and predation by the tiger shark
(Galeocerdo cuvieri).

Seventy—seven sea turtles were tagged aﬂd released, with six
recaptures in the Chesapeake area. Two forms of incidental catch in
poundnets create management problems for Virginia sea turtles.
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INTRODUCTION

Most information concerning sea turtles found in Virginia and the
Chesapeake Bay consists of stranding locations and incidental
observations. Several authors as summarized by Musick (1972) have
provided records of their occurrence. Hardy (1962) suggested that the
Bay may be a summer feeding ground for the Atlantic Ridley turtle

(Lepidochelys kempii Garman) that move in along with the influx of

prey species. Studies are lacking documenting sea turtle
distribution, seasonality, abundance, and activity in this estuarine
area. The biology and natural history of the loggerhead sea turtle

(Caretta caretta L.) have been studied by many authors for the

southeastern U.S. (Carr and Caldwell, 1956; Caldwell et al., 1959;
Caldwell, 1962; LeBuff and Beatty, 1971). Recent studies have focused
on nesting populations (Talbert et al., 1980; Stancyk et al., 1980;
Richardson et al., 1978) and hatchling development (Blanck and Sawyer,
1981). These studies have not addressed the abundance, activity, or

human impacts on sea turtles in the northern parts of their ranges.

Shoop et al. (1981), using aerial surveys, studied sea turtle
abundance and seasonal distribution in the northeastern coastal waters
of the U.S. His work represents the most comprehensive study to date

on sea turtle abundance in non-nesting areas of the eastern U.S.

Individuals and small groups of loggerheads are seen predictably

throughout Virginia's Eastern Shore and in the Bay as far north as

Calvert County, Maryland (Musick, 1972). Sea turtles were reported in




3

virginian waters in colonial times by Harriot (1590) in his account of
fishing methods in Virginia. A loggerhead sea turtle is accurately
depicted in an accompanying drawing by J. White. William Byrd (1737)
suggested that at least three species of sea turtles were plentiful in

Virginia and were highly prized as seafood.

The Ridley sea turtle, identified by watermen as the "greenfin”
is found in the study region, but much less commonly than the

loggerhead. Leatherbacks (Dermochelys coriacea L.) strand on occasion

and have been taken in poundnets by watermen. Locations of recent :
historic records of area sea turtles are given in Fig. 1. The

Atlantic Green turtle (Chelonia mydas L.) has been found occasionally

in the Bay (Hardy and Mansueti, 1962; Schwartz, 1967) but there are no

confirmed records for the Hawksbill turtle (Eretmochelys imbricata L.)

(Musick, 1979).

Virginia watermen have known that at least two species of sea
turtles are common migratory residents of the Chesapeake Bay. Their
knowledge remained unexploited until recently. Poundnet fishermen
informed VIMS personnel that sea turtles enter their poundnets and
become captive in the head end until released when the net is emptied.
Lazell (1976) reported that juvenile green turtles are found in
poundnets and weirs in New England. Massman (1957) commented omn
seasonal "Green turtle" mortalities for Virginia, but cause of death
was not provided. In 1979, noting the abundance of poundnets in areas

of frequent strandings, it was suspected that some mortalities were

associated with poundnet incidental catch (Musick, personal




Figure 1. Recent historic records for Chesapeake Bay area sea
turtles.
A. Caretta caretta
B. Lepidochelys kempii

C. Dermochelys coriacea.
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communication). Poundnets have been used since the late 1800's in
virginia to capture food fishes (Reid, 1955). However, there are no

records of sea turtles being taken by a fishery in this area.

The purposes of this present study were: (1) document the
distribution, relative abundance, and activities of sea turtles in the
Chesapeake Bay and Virginia coastal waters; (2) to identify principal
causes of mortality by examiniﬁg strandings; (3) and to describe and

evaluate poundnet incidental catch.

Frazier (1980) outlined the need for identifying sea turtle
populations in the coastal zone so that steps can be taken to protect
their survival. The movements of subadult sea turtle populations to
and within their foraging areas is poorly known (Carr, 1980).

Possible origins and migration routes of sea turtles in the study area
were addressed by examining their commensal barnacles and other
epizootic organisms. Some commensals found on sea turtles may be
limited to specific geographic areas and thus may serve as an

indicator as to where the host turtle has been (Zullo and Bleakney,

1966).

In 1980, I initiated a tagging project in cooperation with local
watermen to follow sea turtle movements with the area. Sea turtles
captured in poundnets were tagged with minimum harm done to the

turtles. This project also increased watermen's understanding and

interest in the status of sea turtles in our region.




Loggerhead turtles have been designated threatened by the U.S.
Endangered Species Act of 1973 (Public Law 93-205 87 Statute 884).
Both leatherbacks and ridleys are classified as endangered species in
the U.S. Recent studies have identified the alarming decrease in
nesting loggerhead populations in the southeastern U.S. (Richardson et
al., 1978). Unlike southern nesting populations, Virginia sea turtles
are primarily waterborne. This may account for the previous lack of

attention focused on their activities in the northern parts of their

ranges.




MATERIALS AND METHODS

Strandings

Several methods were used to determine the status and abundance
of sea turtles in the study region, including a stranding report
network, interviews with watermen, and examination of live and dead
gea turtles. In May of 1979, reports of stranded and live sea turtles
were requested through the news media. Public awareness was expanded
in 1980, increasing the number of reporting sources and experienced
observers. A stranding form (Appendix) designed to collect

information on sea turtles was distributed to the following people and

facilities:

military base naturalists

U.S. Fish and Wildlife Service areas on shorelines
federal and state recreation areas

Virginia Marine Resource Commission officers

the Virginia Coastal Reserve of The Nature Conservancy
Virginia State Water Control Board

city beach and landscape crews

city lifeguards

inshore charter boat operators and sportfishing groups
VIMS field workers

the U.S. Coast Guard local officers-in-charge
cooperating beach area residents

Observers were instructed as to the proper identification and

standard measurement of stranded sea turtles. A sea turtle species

identification form is printed on the stranding form (Appendix).

Stranded and live sea turtles were examined for the following

information:




CLC carapace length over curvature, measured along the body
midline from the anterior-most nuchal point to the tip of
the posterior-most marginal scute.

CWC carapace width over curvature, measured across the carapace
at widest point of carapace.

CLS carapace length straightline, measured along the body
mid-line from the anterior-most nuchal point to the tip of
the posterior-most marginal scute.

CWC carapace width straightline, measured across carapace at the
widest point of the carapace.

|E

head width, measured across curvature‘at widest point of
head.

HL head length, measured along midline from anterior-most
prefrontal to posterior-most parietal scale.

PW plastron width, measured along plastron from inner margin of
inframarginals to opposite inner inframarginal border.

PL plastron length, measured along midline of plastron from
anterior epiplastron to posterior xiphiplastron.
Weights were taken with commerciél fish scales when available.
Stranding form and watermen survey card measurements were reported in
inches and converted to metric measurements. Photos were taken of 38
gea turtles in 1979 and 35 turtles in 1980 to document carcass
damages, number of vertebral and coastal scutes, and barnacle
encrustation patterns. Most carcasses in municipal areas were buried

or removed to a dump site shortly after being measured.

Sex

Researchers have been unable to identify the sex of immature sea
turtles based on external morphology (Hughes, 1974a; Owens et al.,

1978). Owens has identified the sex of juvenile turtles by

microscopic examination of their gonads. Based on the minimum nesting
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sizes provided in Table 1, the following criteria were used to

determine the sex of turtles:

a. loggerheads with CLC of 85 cm or greater were designated male
if the tail extended several inches beyond the rear tip of
the carapace.

b. loggerheads with CLC of 85 cm or greater were designated
female if an elongate tail was not present.

c. loggerheads with CLC less than 85 cm were designated as
immature unless sex was determined by dissection. Sex of
dissected turtles was determined by visual inspection under
10X magnification according to Owens (personal communication,
1980) and verified by histopathological examination at the
University of Rhode Island.

d. L. kempii and D. coriacea were identified as above, based on

their minimum nesting sizes.

Stomach Contents

Stomach remains were taken from fresh strandings when available.
Stomachs were tied off at the lower esophagus and at the pylorus and
removed. A longitudinal cut was made through the inferior s;omach
curvature and contents were removed, fixed, and identified to lowest
taxon. The intestines were excised and sectioned into segments.

These contents were recorded and identified to lowest taxon. Due to
the small number of stomachs examined, wet weights of stomach contents

were recorded but not used to quantify food habits.

Commensals

Some commensal invertebrates found on marine reptiles have

specific distribution that may serve as a clue to where the host

animals have been (Zullo and Bleakney, 1966; Jeffries and Voris,

1979). A general survey of the kind and number of commensal organisms




11
TABLE 1

MINIMUM NESTING SIZES OF ATLANTIC SEA TURTLES

MINIMUM NESTING

SPECIES LOCALITY SIZE (cm) SOURCE
C. caretta Cape Romain, SC 84.5 Caldwell, 1959
L. kempii Tamaulipas, Mexico 59.5 Pritchard and Marquez,
3 1973

D. coriacea Trinidad 152.0 Pritchard, 1971
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was conducted on stranded and live turtles. Type and severity of
parnacle encrustation was noted in 1979 and on a regular basis in
1980. Samples were removed with forceps, fixed in formalin (10Z
puffered) and preserved in 40Z ETOH for later identification,
according to Gosner (1971). Barnacles were both fixed and preserved

in 70% ETOH as recommended by Zullo (1979).

Selected live barnacles of the species Chelonibia testudinaria

(L.) were removed and submitted to J. S. Killingley, Scripps Institute
of Oceanography, for determination of oxygen and carbon isotope
composition. Isotope analysis of their carbonate shells may allow
extrapolation of the temperature and salinity regimes in which the
barnacles déveloped (Lloyd, 1964). This method was used by Killingley
(1980) to track whale migration in the Pacific. He suggested its
possible usefulness in tracking sea turtles. Results of isotope
analysis were used in an attempt to reconstruct the movements of two

Virginia sea turtles before they stranded (MT-2-80 and MT-16-79).

Necropsy

Post mortem examinations were performed on fresh strandings when
available, according to the procedure of Wolke and George (in press).
Morphometric data were taken, and the general condition of the carcass
noted. Physical damage was recorded and sometimes photographed. The

carcass head was examined in detail for signs of trauma or hemorrhage.

Special attention was paid to evidence of drowning.
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An incision was made along the ramis of each mandible to expose
the mouth cavity, trachea, larynx, and esophagus for signs of
asphyxiation or obstruction. Dissection procegded so that all major
organs were examined. Tissue samples or organs and lesions were fixed
in formalin (l0% buffered) for identification. When feasible, skulls
and humeri were removed for deposit with the U.S. National Museum for

use in an age and growth study (J. Frazier, personal communication).

Incidental Catch

In 1980, ten watermen from selected areas where turtles were
abundant agreed to monitor poundnet sea turtles and to tag any found
alive in their nets. Tags, applicators, and record cards were
distributed among cooperating fishermen. Date of capture, species,
carapace length, apparent sex, and tag number were requested on
self-return, stamped postcards. Watermen were asked to place a Monel
self-clinching ear tag on the trailing edge of the right front flipper
before releasing the turtle (Appendix). Dr. Archie Carr provided
Hasco tags series K and G (National Band and Tag Co., Newport KY,
sizes 681K and 49). Most turtles were released after tagging by
watermen from boat decks as the boat moved from one poundnet to
another location. In this manner turtles would be less likely to

Fe—enter the same net.

Watermen were also asked to note turtles re—entering nets, as
well as the numbers on any previously tagged turtles. Thus, I was

able to follow the movements of several turtles as they were

recaptured alive in poundnets throughout the summer and fall of 1980.
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A final survey submitted to poundnet taggers in late 1980
requested information concerning totals of sea turtle catch, species,
and number of dead turtles in poundnet hedging. Watermen also

provided net locations, orientation, mesh size, as well as times of

initial and final captures.




RESULTS

In 1979, over 246 sea turtles were counted alive or stranded in
Virginia and the Chesapeake Bay. The 1980 count was 828 sea turtles,
including turtles found alive in poundnets. Species, status of

turtles, and observation sources for records are summarized in Table

2.

Totals for 1979 are underestimated for several reasons. The
study was begun in late May and therefore turtles arriving in early
and mid-May were not counted. Secondly, both sighting and stranding
reports, coverage area and quality of observer reports were enhanced
in 1980 through increased media coverage, public awareness, and
greater familiarity with turtles by observers such as city crews.
Further, watermen were not interviewed in 1979; their total sea turtle
incidental catch and poundnet mortalities have not been estimated for
that season. In 1980, poundnet catch contributed almost 25% of the
gseason's total turtle observations. Unfortunately, the late start of

the 1979 study and the failure to sample poundnet catch significantly

lowers turtle totals for that season.

Coverage was probably minimal for both years in remote marsh
areas and shorelines such as the Eastern Shore, Rappahannock and
Piankatank river shorelines, Mathews County shoreline, and lower

Maryland shorelines.

Because information was provided by the public, the reliability

of some reporting sources vary in identification and accuracy of

15
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TABLE 2

SEA TURTLE SPECIES COMPOSITION BASED ON DATA RECORDS

1980 Live and Stranded 1980 Strandings only
Species number . Species number
C. caretta 341 C. caretta 260
L. kempii 14 L. kempii 9
D. coriacea 3 D. coriacea 3
unknown 25 unknown 16
Total 383
1979 Live and Stranded 1979 Strandings only
C. caretta 166 C. caretta 159
L. kempii 9 L. kempii 9
D. coriacea 2 D. coriacea 2
unknown 14 unknown 10

Total 191




1980
78
136
85
76
73
46
211

118

828

1979
74
71
60

41

246

turtles

turtles
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TABLE 2

REPORTING SOURCES FOR SEA TURTLES

examined by M.L. (MT series)*

reported by stranding form (SF series)*

carcasses reported by telephone but not examined*

turtles

reported alive by telephone or other source*

live turtles tagged and released by watermen (TAG series)¥*

turtles

reported dead in poundnets by watermen (survey)

live turtles reported in poundnets but not tagged (survey)

live turtles reported by the Virginia Coastal Reserve

turtles

TOTAL

turtles
turtles
turtles
turtles

dead)

TOTAL

reported killed (NMFS enforcement division)

examined by M.L. (MT series)*
reported by stranding form (SF series)*
reported by telephone but not examined*

reported by the Virginia Coastal Reserve (39 live, 2

*gsex records avallable include species, location, condition and

apparent SEX
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. measurements. To reduce errors, I sought to verify reports with
call-back interviews, and to eliminate duplicate reports. Carapace
measurements were arranged by reporting sources so that biometric

analysis may be most representative of actual dimensions of Virginia

gsea turtles.

Distribution and Abundance

In 1980, initial sightings occurred in early May. Sea turtles
were sighted regularly from May through November. Initial sightings
and monthly sea turtle abundance are depicted in Figures 2 and 3,
respectively. The last stranding occurred on 3 December. Figure 4
provides late season locations based on strandings and watermen
survey. Water temperatures may affect the distribution of sea turtles
(Hughes, 1974b; Mrosovsky, 1980) and are provided for areas in which

sea turtles were abundant (Figure 5).

In 1979, the earliest sea turtles in the Bay had already arrived
before this study began. Live turtles were found through November;
and the last recorded stranding ocurred on Back Bay NWR on January 13

(1980). That stranding was decomposed and may have washed in from

offshore.

Loggerhead aggregations reported to VIMS were concentrated in
channels and inlets of the Eastern Shore's barrier islands, as shown
in Figure 6. Turtles were observed most often as individuals or

Pairs. Up to seven turtles were reported on the surface

8imultaneously in New Inlet (south of Wreck Island) and in groups of




Figure 2.

Initial 1980 sea turtle sightings. Points represent
stranded turtles unless indicated by (L) live.

19
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Figure 3.

Monthly sea turtle count, including live and stranded sea
turtles.

A. 1979
B. 1980.
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Figure 4. Final sea turtle sightings in 1980.




3g° i
[ 00' L 2 g
L ol el ey
2
3 . Y
. &

4o Q
J o &

7P

O 13 NOV.
% @®|60CT.

® INCIDENTAL CATCH
O LATE STRANDING

NAUTICAL MILES

o] 5 [{e} 15 20 25

| ——— e s

H = ) 1 ]

Q 10 20 30 40 50
KILOMETERS

77°Jod




25

Figure 5. Seasonal water temperatures for the Chesapeake Bay area in
1979 and 1980. (CBI J. TAFT cruises, supplied by Bill

Cronin; VIMS unpubliéﬁéd data).
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Figure 6. Sea turtle sightings for the Eastern Shore of Virginia.
(Records supplied by the Virginia Coastal Reserve, B.
Truitt).
A. 1979

B. 1980.
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at least five on the "Southwest Middlegrounds"” and off Smith Point,
Maryland. These and other areas where sea turtles were abundant are
illustrated in Figure 7. Although observer effort in popular fishing
locations may account for concentration pattern reports, non—-fishing

observers also commonly found sea turtles in these areas.

Sex

Sex was determined for 22 turtles in 1979 and for 40 turtles in
1980. Findings for 1979 include 19 female loggerheads, and one female
leatherback. In 1980, 37 females, including one ridley, one
leatherback, and 35 loggerheads were recorded. I have never observed
a male sea turtle in the study region, although two male loggerheads

were in found in 1979, as well as three in 1980 by experienced

observers.

Commensals

At least 15 commensal species were associated with sea turtles in
1980, shown in Table 3. Several species of cirripeds were the most
commonly occurring epizoans on live and stranded C. caretta for both
seagsons. Relative frequencies of barnacle species on 60 loggerheads

are depicted in Figure 8.

Many authors have provided records of commensal sea turtle
barnacles (Richards, 1930; Hiro, 1936; Schwartz, 1960; Zullo and
Bleakney, 1966; Stubbings, 1967; McCann, 1969; Hughes, 1974; Monroe

and Limpus, 1979; Zullo, 1979). However, little attention has been

paid to the possible implications of encrustations, or to the
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Figure 7. Areas of reported sea turtle concentrations, based on
observer reports, 1979 and 1980.
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COMMENSAL ORGANISMS FOUND ON SEA TURTLES

PHYLUM CINIDARIA
Class Hydrozoa

PHYLUM BRYOZOANS

PHYLUM MOLLUSCA
Class Gastropoda

Class Bivalvia

PHYLUM ANNELIDA

Class Polychaeta

Class Hirudinea

PHYLUM ARTHROPODA

Subclass Cirripedia

TABLE 3

stolonate species

éjgrepidula fornicata (L.)

Crassostrea virginica
(Gmelin)

Family Mytilidae

Polydora ligni

(Webster)

Nereils succinea

(Frey and Leuekart)

Ozobranchus margoi

(Apathy)

Lepas anatifera (L.)

Conchoderma virgatum

(Spengler)

Chelonibia testudinaria

(L.)

Balanus trigonus

(Darwin)

Balanus venustus

(Darwin)

Platylepas hexastylos

(Fabricius)
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commorn

occasional

rare

rare

rare

common

common

rare

occasional

rare

abundant

occasional

occasional

common
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TABLE 3 (concluded)

Stomatolepas praegustator occasional
(Pilsbry)

Suborder Caprellidea Caprella andreae abundant




Figure 8.
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Relative frequencies of barnacles found on C. caretta (N=60
loggerheads).
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commensal relationship between sea turtle barnacles and the host

species (Lewis, 1978).

While studying commensal barnacles in 1980, I observed three
distinct patterns of barnacle encrustations: (a) barnacles, chiefly

Chelonibia testudinaria confined to carapace, head scutes, or tomium,

(b) loggerheads with noticeably clean carapaces, free of barnacles as
well as other commensals i.e. no barnacles, (c) barnacle encrustation

profuse, dermal barnacles Platylepas hexastylos on neck, limbs, and

tail (Figure 9). Thirteen out of sixty (22%) of loggerheads that
carried barnacles belonged to this category. Emaciated appearance,
concave plastron, and reddened pastron plates sometimes accompanied
this findings. This condition was observed only a few times in 1979,
and may in some way relate to tﬁe health, previous location, or

activity of the 1980 loggerheads.

Commensals found specifically on L. kempii were the barnacles

Stomatolepas praegustator taken from the mouth cavity, C. testudinaria

P. hexastylos, and unidentified bryozoans. Specimens were usually
very small (4-5 mm) compared to the average barnacle size found in

loggerheads. Other invertebrates were rarely found on L. kempii.

Reproduction

In 1980, three instances of alleged courtship behavior were
reported in the study area by sportfishermen. A coupled pair of
loggerheads was observed in a shallow cove near Lewisetta, Virginia.

Another courting pair were seen on the "Lumps" off Virginia Beach by
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Figure 9. Barnacle encrustation patterns on loggerheads.
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_members of a Virginia shark tagging club. On 28 July 1979, two

loggerheads were observed mating 25 miles offshore of Wachapreague,
virginia. The sizes of the above turtles were not provided.
Courtship activities of loggerheads may occur in the study region but

have yet to be confirmed by first-hand observation.

Strandings

A total of 185 carcasses were counted in 1979, including nine
ridleys, two leatherbacks, and 159 loggerheads. Fifteen carcasses
were not identified. 1In 1980, 333 carcasses were counted, including
12 ridleys, three leatherbacks, and 260 loggerheads. Fifty-eight
cited on stranding forms were unidentified. Based on given sizes, it

is likely that most unidentified carcasses were loggerheads.

Strandings were most frequent in June for both 1979 and 1980.
Strandings decreased gradually with sea turtle abundance for both
seasons (Figure 10). Seasonal loggerhead mortalities of similar
magnitude are known to occur in Georgia (Hillestad et al., 1977),
South Carolina (Stancyk et al., 1980), Florida (Erhardt, 1977; 1978;
1979), North Carolina (Schwartz, 1976) and Texas (Rabalais and
Rabalais, 1980). These deaths were attributed primarily to shrimp
trawling (Hillestad et al., 1977; Ulrich, 1978; Bullis and Drummond,
1978) although commercial haul seines were implicated in a limited
number of deaths (Fahy, 1954; Schwart;, 1954;.Ta1bert et al., 1980).

Shrimp trawling is not conducted in Virginia and cannot be a mortality

source here. Monthly stranding abundance patterns in Virginia also




Figure 10.

Sea turtle strandings by month.
A. 1979

B. 1980.
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differed from Florida and Georgia, and from Texas where mortalities

peaked in July and April, respectively.

Stranding Areas

The study area was divided into stranding zones based on
proximity and similarities in stranding patterns and periods (Figure
11). For example, Back Bay NWR-False Cape State Park comprises a zone
based on'the Atlantic Ocean with no poundnets, but in seasonal
longshore trawling. Strandings were computed per mile of zone
shoreline and used to compﬁre relative stranding frequency for given
areas, as well as to compare yearly stranding patterns. Shoreline

mileage was computed only from zones where sea turtles occur. Total

strandings per zone are provided in Figure 12 for 1979 and 1980.

Morphometrics of Sea Turtles

Carapace measurements were taken from 346 live and stranded
turtles. In 1980, loggerheads ranged from 21.6 cm CLC to 122 cm CLC,
with a mean carapace length (over curvature) of 73.4 cm (N=157,

SD=15.41, CV=21.01, PR>F=0.0001). Caretta caretta carapace lengths in

1979 ranged from 38.4 cm CLC to 122 cm CLC, with a mean carapace
length of 76.8 cm (N=100, SD=16.28, CV=21.21, PR)F=0.0001). The
average carapace length over curvature for both years was 74.7 ém CLC
(N=257). No significant difference was found for CLC between 1979 and

1980 loggerheads (P=0.5, d=1.68, F=1.35, p<0.05).

Carapace length frequencies for C. caretta and L. kempii are

given in Figures 13 and 14. Regression of CLC on CWC, as well as CWS




Figure 1ll.

Sea turtle stranding zomes and shoreline miles per zone.

43



“SHILINOTIN
ofc 02 O 0

G2 02 Sl O § O
o STUN

od &

NN ON~O O




45

Figure 12. Sea turtle strandings per zone.
A. 1979, all species.
B. 1980, all species.
C. L. kempii strandings, 1979-1980.
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Figure 13. Carapace length measured over curvature (CLC) frequencies
for C. caretta, in centimeters.
A. 1979

B. 1980.
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Figure l4. Carapace length measured over curvature (CLC) frequencies
for L. kempii, 1979-1980.
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on CLS, has been determined for both species. These measurements have
been sorted into reporting source categories. Findings are summarized
in Table 4 and Figure 15. Highest positive correlation between
carapace length versus width was found for measurements taken over
curvature in the MT series, although all categories of carapace

regressions showed positive correlation.

Morphometric data for L. kempii were pooled for 1979 and 1980.
Dimensions of ridleys ranged from 25.3 cm CLC to 61.6 cm CLC, with a
mean length over curvature of 39.6 cm (N=15, SD=10.04, CV=25.38).
Ridleys in 1980 ranged from 25.3 cm CLC to 58.6 cm CLC, with a mean
CLC of 38.4 cm. Regression analysis revealed a high degree of
positive correlation of CLC versus CWC, with r2=0.94 for MT series

ridleys (N=11, CV=6.395, STD=2.6516, PR>F=0.0001).

It was possible to weigh six sea turtles during this study.
Weights and carapace lengths for these individuals are found in Table
5. Additional details are provided for all ridley and leatherback

records taken during this study (Table 6).

Food Habits

Fresh carcasses were infrequently available during the study.
Therefore, it was only possible to sample entire stomach contents for
seven individuals. No attempt was made to quantify food habits of

live turtles. Contents of stomachs are provided in Table 7.

Limulus and Cancer irroratus were the most common food items

found in loggerhead stomachs. This supports observer reports that
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TABLE 4

REGRESSION ANALYSIS OF CARAPACE MEASUREMENTS BY REPORTING CATEGORY

Caretta caretta

CWC versus CLC

YEAR N v cv STD PROF REPORTING CATEGORY
1979 46 0.83 6.05 4.2104 0.0001 MT 79

1980 49 0.91 4.48  2.9071 0.0001 MT 80

1979 93  0.60 12.03 8.1388 0.0001 MT 79 and SF 79
1980 144 0.60 13.87 8.8986 0.0001 MT 80 and SF 80

CWS versuvs CLS

1979 40 0.70 7.69  4.4673 0.0001 MT 79
1980 33 0.75 7.06 3.8420 0.0001 MT 80
1979 40 0.70  7.69 4.4673  0.0001 MT 79 and SF 79
1980 33 0.75 7.06  3.8420 0.0001 MT 80 and SF 80

CWC versus CLC 1979-1980

95 0.87 5.45 3.6661 0.0001 MT series 79-80
237 0.60 13.17 8.6342 0.0001 MT and SF series
79-80

Lepidochelys kempii  CWC versus CLC 1979-1980

11 0.94 6.40 2.6516 0.0001 MT 79 and MT 80
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Figure 15. Carapace lozglh versus width regressions.

A. C. caretta MT series, 1979 (over curvature).
B. C. caretta MI series, 1980 (over curvature).
C. C. caretta MT series, 1979 (straightline).
D. C. caretta MT series, 1980 (straightline).
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TABLE 5

WEIGHTS OF SEA TURTLES, IN KILOGRAMS

Field number Species Condition CLC (cm) Weight (kg) Tagt
MT-10-79 L. kempii stranded 41.5 7.32

MT-59-79 C. caretta alive 93.3 ' 64.1 Gl10G
MT-24-80 C. caretta dead in net 74.5 61.8

MT-46-80 C. caretta alive 71.0 36.6 G1010
MT-47-80 C. caretta alive 51.8 16.4 G1026
MT-62-80 L. kempii alive 53.0 9.67 K555
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TABLE 7

STOMACH CONTENTS FOR C. CARETTA

WET WEIGHT
TURTLE CONTENTS (grams)
MT-1-80 Limulus polyphemus hard parts 12.5
12 May Cancer irroratus hard parts 19.2
digested material, crustacean - 15.0
46.7
MT-4-80 L. polyphemus hard parts 14.2
20 May C. irroratus hard parts 33.7
digested material, crustacean 28.0
Sargassum sp. 6.5
Lironeca ovalis (Say) 6.6
pebbles 1.9
*Sulcascaris sulcata, (2) 90.9
MT-7-80 C. irroratus 54.8
21 May digested crab sp. 1.5
fish vertebrate 2.0
58.3
MT-33-80 well digested semi-solids not available

2 June medusa remains, tentacles
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TABLE 7 (concluded)

et

2 swimmerets, Callinectes sapidus

2 ghrimp, species unknown

MT-48-80 L. polyphemus, hard parts 33.3
30 May digested material, Limulus? 45.6

*sand and pebbles

78.9

MT-59-80 well-digested crab, Callinectes? not available

7 October .5 liter viscous fluid

sand
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loggerheads feed on horseshoe crabs in the Bay. Sand and pebbles were
also found in stomachs, indicating that loggerheads prey on benthic
food items while in the study region. The remains of a clﬁpéid was
the only fish found in a loggerhead stomach (MI-7-80). An intact

specimen of Lironeca ovalis (Say), an ectoparasite of bluefish

(Gosner, 1971) was taken from MT-4-80. There was no additional
evidence of a piscivorous diet for loggerheads in the area. Entire
stomach contents of L. kempii were not retrieved, but hard parts'of

Callinectes sapidus and Cancer irroratus were found in at least three

carcasses.

Pathology

Post mortem examinations were conducted on six loggerheads in
1980. These findings are summarized in Table 8. Full |
histopathological reports may be found in the Appendix. Post mortem
changes, or autolysis, advanced to an extreme degree in summer heat.
Most strandings I had examined during this study had undergome
extensive decomposition. In a preliminary report to NMFS, Wolke
(1980) found that necropsies of such individuals are generally
unrewarding because tissues are rendered unsuitable for
histopathological examination. In most cases, Virginia strandings

were so badly decomposed that causes of death could not be verified.

Although the six carcasses examined appeared to be fresh when
found, post mortem autolysis and assoclated tissue changes were noted

in the histopathologial analysis of four out of six carcasses. Three

out of six carcasses were heavily encrusted with dermal barnacles P.
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HISTOPATHOLOGICAL FINDINGS SUMMARY, UNIVERSITY OF
RHODE ISLAND, R. WOLKE AND A. GEORGE

DATE OF
NUMBER SPECIES STRANDING FINDINGS
- MT-1-80 C. caretta 11 May 80 trematodiasis; enteritis-—
granulomatous; probable
drowning.

MT-7-80 C. caretta 22 May 80 endocarditis;
enteritis-acute.

MT-33-80 C. caretta 2 June 80 spleen—-infarction acute;
hepatitis—focal,
granulomatous; probable
drowning.

MT-4-80 C. caretta 20 May 80 hepatitis-focal, acute;
Sulcascaris sulcata.

MT-48-80 C. caretta 30 May 80 enteritis-granulomatous,
verminous; trematodiasis
(spirorchid);
myocarditis—-granulomatous,
verminous.

MT-59-80 C. caretta 7 Oct 80 gastritis, granulomatous,

verminous; nephritis,
nonpurulent; possible
parasite in muscle
mesentary.
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hexastylos identified above. Wolke and Erhardt (personal

communication, 1981) described a similar condition in Florida
strandings. Wolke linked those findings with a verminous anemic
condition. Anemia has not been cited in any diagnoses of the

loggerheads from this study.

Drowning was implicated as a cause of death in two turtles.
Tenacious tracheal foam or fluid was found in air passes of four out
of six carcasses, but these symptoms have not proven to be a reliable
indication of death due to drowning (Wolke, personal communication,

1980).

Spirochids (blood flukes) have been identified in two out of six
sea turtles. Mononuclear cells, focal accumulation of lymphocytes,
and brown or golden pigment sometimes associated with verminous
infections (Elkan, 1979) were observed in five out of six carcasses.
However, bacterial infections are common as animal tissue dé§omposes,

and may contribute to histopathological findings (Elkan, 1979).

Two ascaridioid nematodes Sulcascaris sulcata (Rudolphi, 1819)

were found along with copious bloody fluid in the stomach of MT-4-80.
This loggerhead was probably infected after eating the invertebrate

host. Typical hosts for Sulcascaris larvae found in the study region

include the scallops Aequipecten gibbus and A. irridans (Cheng, 1967),

the surf clam Spisula solidissima (Perkins et al., 1975) the whelk

Busycon caniculata and the moon snail Lunatia heros (Cheng, 1979).

Sprent (1977) identified Chelonia mydas as the type host for
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Sulcascaris. Lester et al. (1980) have taken late larval instars and
adults from C. caretta in Australia, and presented evidence that C.

caretta may be the most important host in the Sulcascaris life cycle.

The marine leech Ozobranchus margoi (Apathy) was found on three
loggerheads, including two necropsied turtles. Adults and juveniles
were clumped together on the left axial region of the neck, on the
carapace and plastron, and internally imbedded in the upper cloacal
wall of MT-59-80. Egg masses encrusted the carapace and plastron. 0.
margol has been associated with other sea turtle species as well as
loggerheads by several authors (Davies and Chapman, 1974; Hughes,
1974b; Schwartz, 1974; Saywer et al., 1975; Bustard, 1976). Severe
leech infestation has been implicated in the pathology of both C.
caretta and C. mydas in South Carolina (Schwartz, 1974) buf no
evidence exists that these turtles died as a direct result of leech

infection.

Mortality Sources

In 1979, when almost two-hundred sea turtles stranded on Virginia
shoreline, it was suspected that mortalities were associated with

poundnets. Location of poundnets and strandings are given in Figures

16 and 17.

Most sea turtles that washed ashore in the study area had

undergone extensive decomposition, making determination of cause of
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Figure 16. Poundnet distribution based on VIMS aerial overflights.
A. May-June, 1979
B. July-September, 1979
C. October-November, 1979.
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Figure 17. Sea turtle stranding locations in 1979.
A. 24 May-30 June
B. 1 July-1 August
C. 1 October-1 November.
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death difficult. Out of 145 carcasses examined in 1979, the following

have been identified as likely causes of death:

7 or 5% dead in poundnet hedging, including one ridley and one
leatherback.
6% damaged by boats or propellors.
2% found with bullet wounds.
died after rod and reel capture.
<1Z loggerhead died with a fractured skull inflicted with a
blunt object.

== WO

For 1980, out of 214 carcasses, the following sources of mortality

have been identified:

64 or 30% dead in poundnet hedging

15 7% damaged by boats or propellors

7 3% killed for sale of carcass

1 died in haul seine

1 <1% died after long line capture

2 one loggerhead and one leatherback were found

entangled in crab pot lines.

Iwo loggerheads survived head wounds inflicted by humans. There

is unconfirmed evidence that a few turtles were killed by gﬁnshots.

Predation
Members of the Virginia Beach Sharkers club and other sport and
commercial fishermen have reported findings loggerhead parts in the

stomach of the Tiger shark, Galeocerdo cuvieri, taken off Virginia

Beach and the Eastern Shore. Club members reported that tiger sharks

“"almost always"” have loggerheads in their stomachs.

One tiger shark landed on 7 September 1980 contained the
relatively intact remains of three moderate sized loggerheads (Jack

Randolph, personal communication). I have found several loggerhead
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carcasses with large crescent-shaped wounds that had healed over.

These were most likely inflicted by sharks.

In 1980 two loggerheads (carapace length estimated at 70 cm based
on skull size) were found in the stomach of a Eiger shark landed off
Chincoteague, Virginia. Loggerheads have been recorded from
Galeocerdo in North Carolina (Gudger, 1949) in New England by Shoop
(1980) and in Hawaii by Balazs (1979). Tiger sharks are most common
in the Virginia coastal area in the late spring and.early summer
(Lawler, E.F., Jr. 1976; Musick, unpublished data) and may take
loggerheads as they travel through coastal waters. No other natural

predators of larger loggerheads are common in the study region.

Incidental Catch and Poundnet Study

In 1980, a minimum of 284 sea turtles were reported captured
alive in the head of poundnets in the study area. Seventy-five or
about 26% of those were tagged before release. Three tagged turtles,
including one tagged by R. Byles after long line capture (K555), were
L. kempii and 72 were C. caretta. Only one male, a loggerhead from

the Potomac River mouth tagged in late summer, was reported captured.

Sizes of measured sea turtles captured by watermen ranged from
46.0 to 102 cm carapace length straightline (CLS, N=43), with a mean
carapace length of 6l1.4 cm. This value falls only slightly short of
the overall mean for area loggerheads CLS=65.4 cm (N=123). Tagged

turtle carapace length frequencies are provided in Figure 18. A

ridley captured in a poundnet measured 40 cm CLS and K555 measured
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Figure 18. Tagged sea turtle carapace lengths supplied by watermen
(actual or estimated straightline length), 1980.
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42.1 cm CLS. Only two adult loggerheads were reported captured by

watermen.

Sea turtles were most often captured by poundnets in June, but
were found regularly through early October. Monthly captures are
depicted in Figure 19. Specific tagging dates have not been provided

by watermen for September, October, or November turtles.

The earliest poundnet capture reported was on 5 May 1980 off
Buckroe Beach. The last sea turtle tagged was reported by watermen
for the first week in November on the mouth of the Potomac River.

Most of the late summer tagging activity occurred in the Potomac River

area, whereas few turtles were tagged in that period in the lower Bay

and its tributaries.

Tagging Results

Six out of 75 sea turtles tagged in 1980 and one ridléy-tagged
and released in Florida were reported recaptured in the study area,
comprising 9% of all turtles tagged since the study began (N=77).
Tagging locations are given in Figure 20. Several turtles were
reported recaptured more than twice, and one (K467) as many as five

times (Table 9).

Tagging and recapture locations are shown in Figure 21.
Loggerhead K467 was recaptured at least twice at two different net
loations. Identified as "Humpback™ by the two unrelated watermen,

this individual's carapace was deformed by a large hump and was

heavily encrusted with C. testudinaria.
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Figure 19. Number of turtles tagged by month (totals for September-
November were not available by date).
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Figure 20.

Tagging locations for sea turtles.
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TABLE 9

76

1980 RECAPTURE RECORDS FOR TAGGED SEA TURTLES, C. CARETTA

TAG # DATE LOCATION Ry Ry TOTAL DAYS ELAPSED
K467 4 June Gwynn Island Potomac River Potomac River 122%%
(12 Aug) (Oct)
K439 30 June Potomac River  Potomac River  Potomac River 92 %%
(Oct)
K474 12 July Gwynn Island Potomac River Potomac River 80**
(20 Aug) (Oct)
K728 20 Aug Potomac River Lynnhaven 73
(30 Oct)
K490 28 June Potomac River Potomac River Potomac River 94%*
(Oct)
G1010 30 July  York River Rudee Inlet 9
(VIMS) (8 Aug)

**minimum number of days
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Figure 21. Sea turtle recapture locations.
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On 1 July 1980, a tagged ridley was found alive in a peeler crab
pox on Chisholm Creek, York County, by James Boyle. This ridley had
peen headstarted from its natal beach in Tamaulipas, Mexico, reared in
Galveston, and released from Homosasa, Florida, by NMFS on the 8th or
9th of May 1979. Thus, about 417 days had elapsed siqce its release
in Florida. Although no measurements were taken before 1té release,
its estimated size in relation to the peeler box differed little from

the dimensions taken before its release in 1979.

Fishermen confirmed that if sea turtles were not released some
distance from the net in which they were found they shortly returned.
One watermen suggested that individual loggerheads returned to his net
several times to feed on the "free lunch.” It remains to be
determined whether sea turtles actually feed on fishes while trapséd

in the poundnet.

Fishermen reported that sea turtles are usually found swimminé on
the surface in the head end of poundnets. On 16 July 1980, I observed
and photographed three subadult loggerheads (CLC about 60 cm) swimming
in the head of a poundnet located on Poquoson Flats. Each turtles’
carapace was heavily encrusted with barnacles and green algae. The
turtles swam slowly about the enclosure's perimeter, and did not seem
to be agitated. Surface swimming was interrupted by dives of

dpproximately 2 minutes.

I observed this behavior for 25 minutes from a small boat moored

to the outside stake of the poundnet head. As turtles approached the
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poat they could be seen to about 1 1/2 meters below the water surface.
The turtles appeared to be snapping at the enclosure mesh where small

fishes were captured.

Poundnet fishermen have observed loggerheads crawling out over
the head netting as the fish catch is scooped into their boats.
Apparently, some sea turtles can escape from poundnets when the net is
worked, but watermen reported that most turtlesAmust be removed and

released.

A second, more detrimental form of incidental capture involves
thé long runner (hedging) of poundnets. Sea turtles become entangled
in the large mesh of the runner. Thus, the hedging mesh acts much as
a "gillnet" for sea turtles. While surveying poundnets in 1980, I
observed many dead loggerheads and one ridley hung by heads or 11ﬁbs

in area poundnet hedging.

Unless a carcass is removed by watermen, it begins to bloat and
decompose. Eventually its flesh tears free of the mesh netting and
the carcass, buoyed by decomposition gases, floats with prevailing
currents until stranding. A loggerhead carcass I had found in a
Poquoson poundnet hedging and marked on 28 May was reported stranded
on 2 June. It had floated 5.25 nautical miles from its capture point
to stranding location. Although it is possible that some sea turtle
carcasses found on Chesapeake Bay shorelines are swept Into the Bay
from elsewhere, it is likely that most carcasses died within the study

region. This conclusion is supported by the high numbers of
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strandings in zones six and seven where there are large numbers of

working poundnets.

A total of 64 sea turtles were reported dead in the hedging
section of poundnets. Three out of the ten poundnet fishermen/taggers
observed dead turtles in their hedgings in 1980, comprising 46 out of
the total 64 carcasses reported in poundnet hedging by all sources.
These watermen worked only 13 out of an average of 221 poundnets where
turtles occur or less than 7% of all of the poundnets registered in
1980 in the study region (2 May through 24 October 1980, VIMS aerial
poundnet survey). Therefore, it is plausible that unidentified
poundnet hedging deaths could account for many of the carcasses for

which no mortality sources have been identified.

Barnacle Isotope Analysis

Sea turtle movements may possibly be traced through isotope
analysis of their commensal barnacles (Killingley, 1980). This
hypothesis is based on the following principals:

l. certain marine organims secrete calcium carbonate in
equilibrium with the seawater in which they grew (Lloyd,
1964).

2. the temperature and salinity of seawater affects the oxygen
and carbon isotope ratios incorporated in the shells of
marine organisms (Urey, 1951). '

3. environmental temperatures of seawater may be estimated using
the paleotemperature equation (Epstein et al., 1953) where

t°C = 16.5 = 4.3 (8) + 0.1462

§ = deviation of 0!8 ratio from a standard.
013
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Using the paleotemperature equation, Killingley (1980)

demonstrated that oxygen isotope values of whale barnacle calcite
ghells record the seawater temperatures encountered during the whale's

migration.

The paleotemperature equation is based on several assumptions
dependent upon the metabolism of the sampled barnacle species and on

the salinities in which it grew (Schopf, 1980).

Carbon isotope ratios were used in a similar manner to
distinguish between marine, estuarine, and freshwater environments.
Lloyd (1966) showed that COy produced locally from decayed terrestrial
matter influences the carbon isotope ratio of carbonate shells.
Freshwater sources are depleted in 13¢ and yleld low &3¢ values
(Schopf, 1980). In contrast, seawater is enriched in 13¢ from marine
limestones. Further enrichment of 13C occurs because phytoplankton
take up the ligher isotope 12¢ (Schopf, 1980). Estuarine waters
reflect the mixing of seawater and freshwater values (Sackett and

Moore, 1966).

Results from the 5180 and 613C tracts of C. testudinaria taken

from MT-2-80 and MT-16-80 are shown in Figure 22. Values at sample

Points are plotted against distance from the base of the barnacle

shell.

From calculated temperatures, I proposed two migration routes for
the turtle hosts, working backwards from the time of stranding.

Growth rates for C. testudinaria have not been determined. Therefore,




83

Figure 22. Variations in 6180 and 613C of Chelonibia testudinaria
from stranded loggerheads.
A. MT-2-80, stranded 11 May 1980.
B. MT-16-79, stranded 15 June 1979.
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gsample points were assumed to show 20 days of growth based on
predicted temperature changes during the proposed migration period.

The following observations were drawn from the isotope traces of the

sampled barnacles.

MT-2-80

At the base of the shell, from sample points 12 through 10,
isotope composition reflects growth in temperate oceanic conditions
similar to conditions encountered between points 3 through 1. From
sample points 10 through 3, decreased salinity and higher temperatures
may represent a season of growth in an estuarine area such as the Bay.
The inflection point at sample point 8 reflects a maximum exposure to
brackish water such as in the upper Bay where low salinities and high
temperatures are found in late summer. A decreasing temperature ffack
and more positive §13¢c were interpreted as travel out of the Bay to
coastal waters. The second inflection point at sample 3 may indicate
a cessation of seasonal growth which is resumed the following spring.
This assumption is consistent with the temperature and salinity

conditions existing when the host turtle stranded.

MT-16-79

Loggerhead MT-16-79 stranded on Ft. Monroe about 10 June 1979.
Isotope values for both 880 and 613¢ indicate warming temperatures
and decreasing salinity before the host stranded. Sample points 11
through 4 reflect an approximate 15°C decrease in temperatures under

Oceanic conditions. Assuming that this track represents barmacle

shell growth of the previous season, the cooler waters of the
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mid—Atlantic could account for the lower indication of temperature.
It is of interest that sample points 4 through 1 duplicate the general

track made from sample points 10 through 8 of MT-2-80.

Actual temperatures and salinities were obtained for the proposed
migration sample locations. These are shown in Table 10. Using those
values, 6180 were calculated with the paleotemperature equation and
compared with those determined by isotope analysis. According to
Killingley (personal communication), calculated 5180 temperature
values compare with actual values obtained from the samples within a

few degrees.

Although the accuracy of this method in tracking sea turtle

migrations with the barnacle C. testudinaria has not been determined,

it is evident that movements from marine to fresher waters as well as
cooler to warmer waters are recorded by sea turtle barnacles. As more
samples are processed, the confidence of the model may be adjustea
accordingly. Determination of growth rates of barnacles used in this

analysis would especially benefit sea turtle tracking studies.

In summary, the isotope ratios were interpreted to represent host
turtle movements during the lifespan of the barnacles. Both turtles
traveled through temperature and salinity differences as great as 18°C
and 18 9/p0, respectively. MT-2-80 appeared to have entered the study
region for 2 consecutive years. Both turtles appeared to have spent

considerable time in estuarine waters. From derived temperatures and
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water types, it is unlikely that either turtle remained in estuarine

waters during the coldest months.




DISCUSSION

It is evident that the Chesapeake Bay and Virginia nearhsore
waters serve as seasonal foraging grounds for subadult loggerhead
turtles. Records show that both live and dead turtles are common in
the study area from May through October, with peak occurrences in
June. Shoop et al. (198l) found in aerial survey that loggerheads are
abundant in coastal waters within 60 meters depth as they travel north
with warming sea temperatures. Loggerheads found in the Bay
undoubtedly invade our waters during this spring migration. Although
thermal cues may guide the invasion of the Bay, it is likely that sea
turtles follow the patchy distribution of their inverterbrate prey.
Loggerhead aggregations were observed most often in shallow areas,
inlets, and shoals where abundant invertebrate benthic communities may

be found.

Feeding habits of loggerheads in the study region conform with
those of other regions. Brongersma (1972) reported that molluscs,
crustaceans, and seaweed are among foods consumed by C. caretta.
Hughes (1974b) and Hendrickson (1980) determined that molluscs were
the preferred food items for loggerheads. The crustaceans Limulus,
Cancer, and Callinectes sps. may be more representative of the

loggerhead's diet in the Chesapeake region.

From several tag recapture data determined in 1980, loggerheads
spend as many as 122 days in the estuary, with an average length of

stay of 92.2 days (N=5). Loggerheads are reported concentrated

89
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mid-Bay, or mnear the mouth of the Potomac river towards the end of
their stay. Sea turtles may take as few as 8 days to travel out of
the Bay and south in coastal waters. It should be noted that this
single record is taken from an injured loggerhead (tag G1010) that

could not dive because of positive buoyancy.

Subadult loggerheads are the preponderant size class for the
study region, averaging 74.7 cm CLC (N=257). Only 64 out of 257
loggerhead carapace length measurements were equal or greater than
85 cm CLC. There 1s a bimodal size class distribution consisting of
the modal carapace length as well as a secondary mode of mature
loggerheads of carapace length near 90 cm. A minimum exists in the
abundance of loggerheads of the 80-85 cm class compared to those
slightly smaller and larger in size. This size class may represént a
potential breeding group and is also reported missing in Georgia and
South Carolina loggerheads for 1978 through 1980 (J. Richardson, -
personal communication). The reasons for this remain to be
determined. Loggerheads near the 92 cm size were relatively more
common in Virginia than in catches or records of beached carcasses in

Georgia and South Carolina.

The smallest loggerhead found in 1979 was 38.4 cm (CLC). 1Im
1980, several immature loggerheads with CLC less than 26 cm were
found. Turtles of this size are rarely encountered in the

southeastern U.S. (Witham, 1980; Carr, 1980). Given the lack of

information on the distribution of young loggerheads, several authors
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(w1tham,_1980; Caldwell, 1962; Brongersma, 1972; Frick, 1976) have

concluded that ocean currents disperse young sea turtles.

Witham (1980) listed a tagged yearling loggerhead (A4049) that
was released in Florida and recaptured the next year in Virginia. It
is plausible that small Virginia loggerheads are swept passively into
the Bay by currents, but from the modal sizes, it is obvious that most
loggerheads in the study region are several years old. Hughes (1974b)

suggested that sea turtles 3 to 4 years old are capable of directing

their own movements.

By counting carcasses, poundnet catch and sightings in 1980, a
minimum of 800 loggerheads were observed in the Bay. Unfortunately,
no direct attempts were made to estimate the loggerhead population.
Tag-recapture estimates based on a modified Schnabel estimate (Ricker,
1975) give a population estimate of close to 3,000 loggerheads for
1980. This technique has been used with reasonable certainty fo;
nesting females on Cape Canaveral by é}hart (1979), but has nog been
ad justed specifically for subadult loggerheads in unrestricted areas.
Aerial overflight strip surveys conducted at the entrance of the
Chesapeake Bay (Byles and Blaylock, in prep) yield a density of 0.118
loggerheads per km? for the area (SD=+0.102). The time spent on the
surface by turtles, diel activity patterns, water clarity and observer
efficiency could seriously bias this estimate. Given these
constraints, it is likely that long term tag-recapture studies of sea

turtles might be the most suitable method for estimating sea turtle

abundance in the Chesapeake Bay.
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Origins of Virginia Sea Turtles

Carr (1980) reported factors in support of "developmental
migration” of sea turtles. He and other authors (Caldwell, 1962;
Brongersma, 1972; Hendrickson, 1980) proposed that sea turtles
utilized developmental habitats for growth and for segregation of
non-breeding individuals. Hughes (1974b) found almost complete
segregation between adult and young loggerheads in areas of Africa.
It has been suggested that segregation of mature and subadult sea
turtles may occur as juveniles find feeding niches out of the home
range of nesting females (Bustard, R. H. and C. Limpus, 1971; Hughes,

1974b; Carr, 1980; Hendrickson, 1980).

Segregation of non-breeding loggerheads into remote but rich
feeding areas such as the Chesapeake Bay and Virginia barrier isiands
would minimize energetic expenditures of nesting loggerheads on
beaches to the south. Foraging time spent on travel by subadults
would also be minimized. Although adults are found in the study
region, nesting occurs only sporadically on ocean beaches, and is not
known to occur in the Bay (Musick, 1979). Given the relatively small
number of mature loggerheads, nesting is not likely to be a major
activity of area loggerheads (Byles and Musick, unpublished report
1981), although the potential size of the breeding populations here

need to be evaluated.

Lepidochelys kempii

The abundance of L. kempii in the study area is undoubtedly

greater than indicated by records (N=23). Their small size compared
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to typical loggerheads make ridleys less conspicuous and more likely

to be overlooked by observers. It is also possible that small turtles
reported as loggerheads may have been ridleys. Recent interviews with
watermen not previously contacted provided additiomal counts of live

ridleys for 1979 and 1980.

Although ridleys were found on both Atlantic and Bay shorelines
in the study region, stranding and live poundnet captures of ridleys
were concentrated in the lower York River. Ridleys were also taken by
poundnets near Fisherman's Island. This distribution may be an
artifact of sampling effort but the paucity of ridleys in poundnets
from other areas support the likelihood that ridleys aggregate in the

grass beds at the mouth of the York River.

Small ridleys have also been found in New England waters (Lazell,
1976, 1980; Carr, 1980; Shoop, 1980). Many of these turtles were
reported to be "coldstunned"” by falling temperatures (Lazell, 1980).
Carr suggested that the New England ridleys are transported to those
waters by the Gulf Stream. Carr presented evidence that Gulf Stream
eddies and Ekman drift may wash ridleys inshore across the New England
shelf. Despite the total numbers of ridleys found in that area, Carr
viewed the population as demographically dead. In contrast, Lazell
(1980) declared the area a “"critical habitat" for.Kemp's ridley sea

turtles based on the frequency of strandings and sightings.

Virginia ridleys differ from New England ridleys in several

aspects. Sizes of most Virginia ridleys are larger than those found
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to typical loggerheads make ridleys less conspicuous and more likely
to be overlooked by observers. It is also possible that small turtles
reported as loggerheads may have been ridleys. Recent interviews with

watermen not previously contacted provided additional counts of live

ridleys for 1979 and 1980.

Although ridleys were found on both Atlantic and Bay shorelines
in the study region, stranding and live poundnet captures of ridleys
were concentrated in the lower York River. Ridleys were also taken by
poundnets near Fisherman's Island. This distribution may be an
artifact of sampling effort but the paucity of ridleys in poundnets
from other areas support the likelihood that ridleys aggregate in the

grass beds at the mouth of the York River.

Small ridleys have also been found in New England waters (Lazell,
1976, 1980; Carr, 1980; Shoop, 1980). Many of these turtles were
reported to be "coldstunned"” by falling temperatures (Lazell, 1930).

Carr suggested that the New England ridleys are transported to those

waters by the Gulf Stream. Carr presented evidence that Gulf Stream
eddies and Ekman drift may wash ridleys inshore across the New England
shelf. Despite the total numbers of ridleys found in that area, Carr
viewed the population as demographically dead. In contrast, Lazell
(1980) declared the area a "critical habitat" for Kemp's ridley sea

turtles based on the frequency of strandings and sightings.

Virginia ridleys differ from New England ridleys in several

i aspects. Sizes of most Virginia ridleys are larger than those found
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in New England. 1In Virginia, ridleys have been found most often in

June and October, whereas New England strandings peak in November (Bob

Prescott, personal communication).

The Gulf Stream is located at least 150 km offshore of the
Virginia coast. Eddies generally do not cross shelf break near
Virginia (Ruzecki, 1979), and none have been observed during peak
abundance months in 1979 or 1980 (Figure 23). Alternatively, Virginia
ridley abundance seems to indicate two waves of movements north and
south, respectively. These movements may be directed b& water
temperature or prey distribution. As in New England, longshore
currents might be a factor in transporting smaller ridleys into the
Bay. It remains to be determined whether subadult ridleys tagged in
Virginia will return to their alleged natal beaches in the Gulf ;f

Mexico.

Dermochelys coriacea

Six leatherbacks (five carcasses) were counted in the study area
since 1979. Watermen have reported catching large leatherbacks
(identified as rubberbacks) in Bay poundnets, although only one has

been found tangled in net hedging during this study.

Several authors have discussed the occurrence of D. coriacea in
northern coastal waters (MacAskie and Forrester, 1962; Bleakney, 1965;
Brongersma, 1972; Lazell, 1976, 1980; Threlfall, W., 1978; Musick,

1979; Shoop, 1980) but there is little data available on the role of

D. coriacea in the estuary (Hardy, 1969).




Figure 23.

L. kempii records per month, 1979-1980.
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Historically, four leatherbacks were reported in the upper Bay by

Hardy (1973). On 3 June 1980, a leatherback was found freshly
stranded on Smith Island, Maryland, almost 175 km from the mouth of
the Bay. Local salinity was between 15 to 20 ppt (J. Taft cruise,
CBI, 1980). Watermen have reported catching leatherbacks in the
Potomac, Piankatank, and York rivers. Thus it is likely that a
limited number of leatherbacks enter the Bay and its tributaries while

traveling north in shelf waters. Hardy (1973) determined that

leatherbacks do not spend much time in the Bay, and I have found no

evidence to indicate otherwise.

Sea Turtle Commensal Organisms

Zullo and Bleakney (1966) proposed that the migration and
dispersal of sea turtles may be traced by examining their commen“é:al
barnacles. Seven species of cirripeds were found on sea turtles in

the study area. All but one, Balanus trigonus, are known to be

cosmopolitan, subtropical or temperate species (Newman and Ross, 1976;
Stubbings, 1967; Wells et al., 1966) and therefore contribute little
to tracing the former dispersal of their hosts. B. trigonus is not

known to occur north of Cape Hatteras, North Carolina (Victor Zullo,

personal communication). B. trigonus was found on at least 11
loggerheads that I had examined during this study, suggesting that the
host turtles had migrated from southern regions. Other epizoan
species are common fauna for the study area (Wass, 1972; McErlan et

al., 1973) and therefore probably reflect the recent location of host

turtles.
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Hughes (1974b) determined that changes in the type and pattern of
barnacle encrustations may indicate changes in developmental behavior
of host turtles. Lepas sp. were frequently found on South African

loggerheads, whereas C. testudinaria were predominant on larger sized

turtles. Lepas was found on five Virginia loggerheads during this

study, all with CLC over 60 cm.

Sea turtle barnacles are obligatory commensals (Newman and Ross,
1976), yet little is known about the interrelationships of turtle
barnacles and their hosts (Lewis, 1978). If barnacle settling
requirements and growth factors were known, information regarding the
possible location and behavior could be obtained for their turtle
hosts. Isotope analysis of sea turtle barnacles might provide

additional evidence for tracing the movements of sea turtles.

Mortalities

In 1979, noting the abundance of poundnets in areas of freqdent
strandings, it was suspected that some mortalities were associated
with poundnets. In 1980, 30% of all carcasses counted were found in
poundnet hedging. While surveying for poundnet captures in Poquoson
and York counties, I found that the counstrictions formed by poundnet

mesh twine, as the carcass bloats, are characteristic (Figure 24).

Based on constriction features, I was able to judge that some

beached carcasses had previously floated free of poundnet hedging. 1

reviewed slides of strandings in 1979 and found similar constrictions
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Figure 24. Damage caused by poundnet mesh wrapped around a \
loggerhead's limb.

* see Figure 9
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on many of those turtles. Poundnet captures undoubtedly account for

greater than 30% of Virginia mortalities.

Watermen report that some nets simply do not catch turtles in the
hedging, while others do. This observation is supported by a
substantial poundnet incidental catch of live turtles from stranding

zones 10 through 12, versus the low number of strandings for those

areas.

A poundnet consists of a head or "pound” enclosed by a large mesh
bag and a series of nets (hedging or runmer) hung by poles to divert
fish into the head (Reid, 1955) (Figure 25). Fish enter the head from
heart-shaped bays via an inwardly directed funnel. Netting mesh size
varies according to the function of the net section. The hedging runs
~as much as 1000 feet along the river slope from shallow water into the
head end of the net. The head usually lies in deeper water. The
hedging consists of large mesh (approximately 16 inches stretched mesh
for the lower Bay) set on stakes set about 18 feet apart. The hedging
is lined up with the funnel entrance and is sometimes "reefed” to
prevent billowing at the base. Hedging mesh size vary slightly among
localities and depends on local current conditions and the size of
fishes that are sought. Mesh size must be large enough so that fish
are not inadvertently gilled. Watermen report that using smaller mesh

in the hedging tends to increase net fouling and requires increased

maintenance.
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Figure 25. Lower Chesapeake Bay poundnet, adapted from Reid, 1955.
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Poundnets vary slightly in the length and type of funnel, in mesh
and structure of the head, but overall variation in construction of
nets within the Bay is not great (Reid, 1955). Greatest variation
among poundnets is found in runner orientation, hedging mesh size, and
in water depth. These factors may affect sea turtle captures, but
water turbidity, time of day, and tidal currents may also influence a

turtle's reaction to encountering the hedging.

I believe that any runner mesh size large enough to accommodate a
turtle's fin or head may entangle turtles that swim into it. I
observed that smaller mesh size in hedging may snag a turtle carapace
but should not immobilize the turtle. Ogren et al. (1977) found that
adult loggerhead reactions to encountering shrimp trawls enhanced |
their probability of capture. It is likely that as sea turtles
encounter poundnet mesh, they struggle to escape and further entangle

their heads or fins.

Most poundnet hedging that captured sea turtles had large mesh
(12 to 16 inches) and were found in the lower Bay. No turtles were
reported entangled in mesh sizes of 8 inches or less. Small mesh
hedging is used by watermen from Gwynns Island and north. A large
mesh is necessary in fishing areas of strong currents. Strong
currents may sweep turtles against the runner mesh and diminish

chances of escape.

How sea turtles die in poundnet hedging remains to be determined.

C. caretta is capable of withstanding prolonged anoxia under
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conditions dependent on environmental temperature and metabolic state
(Felger et al., 1976; Lutz et al., 1980), yet turtles apparently die
while submerged in poundnet mesh. These deaths may be similar to
traumas resulting in death in shrimp trawls. In a preliminary
unpublished report to NMFS, Lutz (1980) determined that asphyxia,

aspiration of sea water, or metabolic shock may all lead to a turtle's

death while submerged.

The question of the role of disease, parasitism, or toxic
exposure has been posed to investigators studying sea turtle
mortalities. Although some studies have examined the level of
pollutants in stranded sea turtles (Hillstead et al., 1974; Thompson,
1974; Stoneburner et al., 1980), information pertaining to the

pathology of the above factors is scanty at best.

Despite the presence of spirorchid parasites in two out of six
carcasses, whether spirorchids occur naturally in healthy sea tu}tles
has not been determined. Possible effects of sublethal pollution in
coastal zones has been discussed by Frazier (1980). High levels of
heavy metals, especially mercury, have been identified in loggerhead
tissue from strandings (R. Schopkohl, personal communication). Witham
found several stranded sea turtles whose oral cavities were occluded
by pelagic tar balls. Drawing conclusions from the findings of the
six histopathological exams of this study would be unwarranted.

Nonetheless, these results introduce potential topics for future sea

turtle pathology studies.
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Profuse dermal barnacle encrustation patterns may be significant

in mortality studies. That this condition may be symptomatic of
traumatized turtles is striking, when such individuals are compared to
turtles with a normal epizoan load. On 27 May, I observed and
assisted a watermen in tagging two loggerheads found in his poundnet.
K462 had a deep reddish brown carapace free of unusual commensals.
Its eyes were clear, skin color appeared normal and the turtle
vigorously resisted restraint. In contrast, K464 had a markedly
different demeanor characteristic of "barmacle bills."” 1Its skin was
encrusted with P. hexastylos. Its eyes were recessed and cloudy, and
its overall vigor was poor compared to its companion turtle. Other
individuals with this condition were found throughout 1980. This

condition was not found to be prevalent in 1979 loggerheads.

Unusual fouling patterns have been described for 1oggerhea&s
dredged from the Cape Canaveral ship channel by Carr et al. (1980),
for anemic turtles necropsied by Wolke (personal communication) and
for cold-stunned turtles by Erhardt (personal communication). Ogren
and McVea (manuscript) discussed evidence that emaciated loggerheads
with abnormal fouling patterns, damaged carapaces, and lethargic
behavior may have been previously stressed by unseasonably low
temperatures. Future tagging studies of these individuals may reveal
whether hypothermia or disease processes affect the physical

appearance and fouling patterns of loggerheads.

While not all causes of Virginia sea turtle mortalities have been

identified, it is evident that poundnet accidental capture is a major




factor. In 1980, 30% of all reported dead turtles were found in
poundnet hedging. Sea turtles are subject to two forms of capture in
poundnets: 1. entanglement in hedging mesh, which can result in
death due to drowning, 2. impoundment in the head of the net, where
turtles are confined alive until removed and releaqed by watermen.
Preventing sea turtle deaths in poundnet will be a particularly

difficult management task.

Poundnet fishermen have used the same net design for more than
100 years, and fishing constraints preclude alteration of basic net
structure. Although the use of small mesh hedging might reduce
accidental turtle mortalities, poundnets in areas of strong currents
would be heavily fouled in a short time and rendered unsuitable for
fishing. Nonetheless, incidental deaths in the hedging must be
substantially reduced if we are to protect existing populations of

subadult loggerheads and ridley turtles in the Bay.

A more subtle problem lies in the conflicts presented in
excludiﬁg turtles from poundnet heads. It became evident during this
study that poundnet fishermen provide the most efficient access to
iive sea turtles. Locating and sampling live sea turtles in the Bay,
within the constraints of the Endangered Species Regulations, will
otherwise be difficult and time-consuming. Poundnet head captures

provide a practical opportunity to examine and to tag sea turtles.

In 1981 preliminary mortality counts for May-June were

considerably lower than for the same period in 1979-1980. Poundnet
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hedging deaths were confined to specific nets and were concentrated in
mid-June. This suggests that accidental deaths in poundnet hedging
may be defined by temporal and spatial patterns which relate to
whether turtles travel through areas where poundnets with specific
construction or orientation features are set. Although large-mesh
hedging nets are more likely to entangle turtles, some rarely capture
them. This implies that other factors contributing to entanglement
are involved. S;ck or previously stressed turtles may be more promne
to capture by nets (R. Wolke, personal communication). It is
recommended that accidental turtle deaths in the Bay may be reduced
through characterization of conditions of capture and through

continued collaboration with poundnet fishermen.

The Sea Turtle Conservation Strategy report adopted by coﬁsensus
of world sea turtle researchers included as a priority that incidental
catch of sea turtles must be eliminated or reduced to very low level
(World Conference on Sea Turtle Conservation, November 1979).
Additional studies of sea turtle movements within Chesapeake Bay, and
sea turtle reactions to poundnet encounters are needed to develop

methods that prevent incidental capture deaths.




SUMMARY

The Chesapeake Bay estuary is an important seasonal foraging area
for sea turtles. Subadult loggerheads are the preponderant group
and occur in the Bay and its tributaries to lower than 50%

seawater. Mature loggerheads (Caretta caretta) comprise less than

25% of all turtles counted. Twenty-three ridleys (Lepidochelys

kempii) and six leatherbacks (Dermochelys coriacea) were found in

the Bay from May 1979 through 1980. Ridley sea turtles are

probably more common in Virginia than indicated by records.

Commensal organisms show that some Virginia loggerheads have
southeastern U.S. origins, based on barnacle distributions and
isotope ratio analysis. In both 1979 and 1980, turtles entered
the Bay in May and were most abundant in June. By mid—Novegber,

turtles were absent from the study region.

In 1979, 185 carcasses were stranded in the Bay area. Totals for
1980 included 333 strandings. Loggerheads comprised 8l% of total
carcasses, while ridleys and leatherbacks amounted to 5%.

Incidental capture, boat damages, and mutilation were among major
identified causes of mortalities. Histopathological findings for
six necropsied loggerheads examined in 1980 included drowning and

verminous or bacterial infections in their diagnoses.

In 1980, over 284 sea turtles were found alive in poundnets.
Seventy-five turtles were tagged and released in the study area.

Six recaptured loggerheads showed an average length of stay of
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92.2 days between tagging and final recapture in the Chesapeake

area.

Poundnet incidental turtle catch occurs in two forms, including
possible death from entanglement in hedging mesh, and confinement
alive in the head of the net. Both capture types require

additional study and management consideration in order to protect

existing Chesapeake Bay sea turtles.
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VIRGINIA MARINE TURTLE STRANDING FORM

Piteof Find _________ (Please respond as soon as possible).

SEX — Male tail extends well beyond rear edge of top shell).
—— Female or Immature (tail to, or shorter than edge of top shell).

ave you ever seen marine turtles in this area before? Yes__ No Explain:

MEASUREMENT DATA (Measure along the central ridgé (curve) front to rear edge and side to side at
widest point).

Top shell length_______inches (along curve) ‘ Top shell width______inches (along
curve at widest part)

Head width inches (at widest point) Tag No. and description
(if tagged)

CONDITION OF TURTLE
—_Shell and body intact, little or no foul odor or bloating.
—Shell not intact and/or body bloated and discolored.

. Skeleton only.

i} is important to note any MUTILATION of the body, missing limbs, gashes, missing eyes, wounds, etc.,
) :;1 ?rder to determine possible cause of death. Please list all/any such signs that describe the turtle’s con-
ition:

;fegse RETURN THIS FORM to: MARINE TURTLES, Virginia Institute of Marine Science, Gloucester
oint, VA 23062, Tel, (804) 642-2111, Ext. 15].
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ATLANTIC LEATHERBACK:/ '
longitudinal ridges on a |eathery- 0
shell, without plates. Our only blz
marine turtle. Lower part of :he:
limbs and body may be spotted wi
white or yellow. Often very larg (1
7 feet). L8 4

ATLANTIC LOGGERHEAD: To
reddish brown in color. Has ‘“‘extra’
pair of shoulder plates touching nec]
plate. May be large ( > 100 Ibs.). Three
plates on lower shell bridge. B &

e
ATLANTIC RIDLEY: Top shell ey%
and almost circular. May be some white
on head, limbs and bottom shell. Has:
“extra” pair of shoulder plates touching'
neck plate. Usually small size in Vir
ginia F( 40 Ibs.). Four plates on lowe
shell bridge. !

ATLANTIC GREEN: Top shell is®
broad, with plates barely overlapping,:
if at all. Olive to brown color (some-
times mottled). Has large triangular:
central plate touching neck plate and ¥
two plates between eyes, '

ATLANTIC HAWKSBILL: Top shell &
shield-shaped, dark brown or tortoise
shell in color; plates on top shell broadly,

overlapping. Has large triangular central
plate touching neck plate and four plates
between eyes. i




VIRGINIA MARINE TURTLE STUDY 1980

Directions for tagging cooperators covered under Federal Permit

e are conducting a study of Virginia's marine turtles, the most abundant which are
loggerhead and ridley turtles. We have been granted permission by U.S. Fish and

ife to tag sea turtles in order to determine their local and seasonal movements as
as their behavior in area pound nets. At present we do not know the origins of

¢ sea turtles or where their nesting beaches are. With your help we hope to answer
of these questions by following the paths of tagged turtles within and beyond

inia waters. Your assistance in this project will help efforts to prevent extinction
jese long-lived animals.

IF YOU FIND A SEA TURTLE IN YOUR POUND NET OR TRAWL:

All sea turtles are classified as endangered species and are protected by
Federal and state wildlife regulations. It is important to handle sea turtles
with care so that they are not injured or killed. All live turtles must be .
returned to the wild. Stunned turtles should be left on their backs on deck,

out of direct sunlight until they revive, and then returned directly to the
wild. Stunned turtles should be revived by pumping on the bottom shell with
your foot to stimulate breathing. It 1s unlawful to take any parts or remains
of dead sea turtles. Animal parts may be taken by permitted agencies (such as
VIMS or NMFS) for scientific study only.

NG STEPS

Remove animal from the net, place on its back on deck and determine its condition.

|Note the kind of sea turtle Look for a tag on the right front flipper
(see ID) and its tail length. and record that number (the turtle may have
been tagged at an earlier date).

Take a length measurement of the If you have been supplied with tags by VIMS,
\top shell down the center at the tag live sea turtles on the trailing edge
longest point along curvature. of the RIGHT FRONT flipper, about one
quarter way down from the shoulder where

the flipper is very thin.* !

|Please note special marks, cuts, or

lines.

EReturn animal to the water as quickly as fpossible and note location of release.
IMS (postage paid by VIMS). \§
111 ext. 151

IR FURTHER INFORMATION CONTACT: Molly Lutcavage or Jack Musick, (804)642-2
Virginia Institute of Marine Science
Gloucester Point, VA 23062

| Complete sea turtle card and return to

*Tagging may be most easily accomMlished
by turning turtle on its back.
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ATLANTIC LEATHERBA
longitudinal ridges on ale
shell, without plates. Our®
marine turtle. Lower part
limbs and body may be
white or yellow. Often .y
7 feet).

ATLANTIC LOGGERHEAD
reddish brown in color. - Has
pair of shoulder plates touchi
plate. May be large ( > 100 Ibs.);
plates on lower shell bridge. . ;

ATLANTIC RIDLEY: Top shell.
and almost circular. May be some*
on head, limbs and bottom shell.:s
“extra’ pair of shoulder plates touchin
neck plate. Usually small size inVi
ginia F( 40 Ibs.). Four plates on.
shell bridge. -

ATLANTIC GREEN: Top shel
broad, with plates barely overlap]
if at all. Olive to brown color
times mottled). Has large triang
central plate touching neck plat
two plates between eyes. A

ATLANTIC HAWKSBILL: Top
shield-shaped, dark brown or to
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overlapping. Has large triangular cel
plate touching neck plate and fo
between eyes.
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Accoinun No.

DEPARTMENT OF ANIMAL PATHOLOGY K892
COLLEGE OF RESOURCE DEVELOPMENT
UNIVERSITY OF RHODE ISLAND Date Received
KINGSTON, R. |. 02881
6-17-80
Veterinarian Address Phone |
Wolke as above

i Agdress 23062
| Molly LutcaVage Virginia Institute of Marine Scineces, Gloucester Pt., VA
: dent. Animal Breed Color Age x Waeight Prev. Acces.
‘ farette. carett% qubadult| F? MT-1-80

Clinical Diagnosis

Stranded Back Bay May 11,1980 and placed in freezer. Heavily encrusted with barnacle:
| on all surfaces. Turtle has 1ittle odor/no bloat. Eyes protruding, bloody. Liver
| mortis. Scutes RIC, R2C gone. Rear carapace deformed (hump). Barnacle occludes

right nostril.

| viscous fluid also found in unper trachea.

Red fluid and bubbles flow from mouth with greenish hues.
Lungs inflated and very wet with watery,

Bubbles and

T e T e g

red fluid. Body fat substantial and green. Stomach full of hard crab parts. Intes-
tine contained green and brown algae ?Sargassum). Small orange - red dots on anal and
“Specimen Submitted Preservation Condition of Specimen
Live Animal [] Dead Animal [] Fresh [J Frozen [] Fixed K] When Received at Lab: '
Tissues [} ' good
Ef;v&:im Size Duration Encapsulated Lymph node invoivement !
YES [J NO O YES [J NO[O |
Nmopgyooau Mode of Euthanasia Time and Date of Death | Fime and Date ‘
al Death : i
atural Dea O R of Autopsy 6-11-50 '
lissues Submitted: :
Findings: T = == e
| abdominal plastron plates. CLC (curvature) 73.0 cm CWC: 67.0 cm CLS (staight Tine) |
68.6 cm CWS 57.2 cm. Weight 65-70 1bs. Hw: 15.0 cm ;
| a) Heart: postmortem autolysis; no significant lesion (NSL). :
i b) Heart: NSL ]
¢) Duodenum: postmortem slough; lamina propria infiltrated with mononuclear cells. 1
- Pancreas: NSL
d) Intestine: postmortem slough; lamina propria infiltrated with monomuclear cells -
appears to have been chronic infection. Brown-Brenn revealed no bacteria.
Pancreas: NSL
e) Pancreas: NSL Heart: a few focal areas oq{ﬂd migrations of parasites? 3
f) Heart: NSL. Prussian blue stain indicated that scattered brown pigment is not ironf
possible trematode pigment. :
ye :
lisgnoses Classification E-4T T Tsscteias &
3 probable drowning P-6-2-a Photographs (]
| Trematodiasis. Enteritis -Granulomatous Radiographs (]
‘Wo’ st Date Prepared Fee
R. E. Wolke -

White - ORIGINATOR

Yellow - VETERINARIAN
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. DEPARTMENT OF ANIMAL PATHOLOGY K890 ;
COLLEGE OF RESOURCE DEVELOPMENT . K
UNIVERSITY OF RHODE ISLAND Date Received ¢
KINGSTON, R. 1. 02881 ¢
ey 6-13-80
eter inarian Address Phone :
kolke/George as above ;
[Dwner Address ;
Mo!l Lutcavage , Yirginia Institute ot Marine Sciences, Gloucestor Pt . .
fgent. Animal Breed Color Age Sex Weight Prev. Acces
CGaretta caretta . |sub adu)t F MT-4-tu;

Clinical Diagnosis

History and Clinical Summary:

Stranded 20 May 1980 Dog Beach, Ft. Monroe, VA. Little or no odor or bloat. Eycs
protude s1ightly. Heavily encrusted with barnacles - all body areas including
carapace and skin. BTood flowed from mouth and nostiils. Weight about 50 lbs.

CLC 71.5 cm CWC 66.3 cm CLS 65cm CWS 64 cm PL 51.2 cm PW 48.0 cm HW 14,7 cm
Appears healthy from overall color, body fat, and plastron. Blood from mouth lacks
bubbles. Small area at red dots fromleft thigh and plastron. Body cavity full ot

red fluid about 2 liters. Con't. below

fpecimen Submitted Preservation Condition of Specimen
Live Animal [] Dead Ammal [ Fresh [] Frozen [J Fixed [) When Raceived at Latw :
Tissues [ good i
bospy Data " TSize Duration Encapsulated Lymph node involvement -
fxact Location
YES [J NO O YES [ NO (] ¢
H.lulopsy Data Mode of Euthanasia Time and Date of Death [ Time and Date Ty
htural Death 0 of Auto sy.r 1
unknown d 5/20-80 -
fissues Submitted: - . i
B heart Tiver intestine
~Wifindings:

Heart, soft, spongy, and appears enlarged. Lungs inflated with fluid - watery and red.
Liver appears gray and grainy. Body fat greenish-gray and in moderate amount.
Stomach full of Limulus, Calinectes, lady crab parts and Sargassum.. Two round worms
in stomach. Lower GI tract full of digested food and claws.

Fa S G AT e

,‘ a) heart: severe congestion, probatly agonal changes asscciated with chronic failvre;
| edema; accurulation of clotted blccd in sporgecus portion of myocardiun.

ST TR

| b) heart: as in a

o o -

_c) Liver - acute congestion, probably agoral
focal accumulation of lymphocytes and golden brown pigment

d) 1intestine - congestion; post mortem autolysis

| :
e - Classification Tissuos saved [ F
| Mepatitis - focal, acute. Q2-1g Q2-2c :3::;:;:: 8 E
thologist Date Prepared Fee :
R. E. Wolke

4

White - ORIGINATOR Yellow - VETERINARIAN Pink - PATHOLOGIST




g) Intestine: focal granulomas - trematode eggs (probable spirorchid) surrounded

by giant cells and inflammatory cells. Some inflammatory cells contain brown
pigment. Pycnosis. Some postmortem changes.




DEPARTMENT OF ANIMAL PATHOLOGY ° c 7 Ky4qu
COUWEGE OF RESOURCE DEVELOPMENT
UNIVERSITY OF RHODE ISLAND - [Date Recsived
KINGSTON, R. L. 02881 ‘ ) 7-28-{ig
Veter inarian Address Phone —
A. George .

Owner Address - ST —

, avage Virginia Institute of Marine Sciences Gloucester
[dent. Animal ~[Breed - - : E*Elor!" T |Age Sex . [Weht pr.t., ?t' : VA
Chelonian [C. caretta | ' 90, KBES,
Clinical Disgnosis K892 ,K914

History and Clinical Summary:

Miscellaneous tissue placed in one Jar due to laboratory erroreall from Virginia.

Specimen Submitted Preservation Condition of Specimen

Live Animal [] Dead Animal [] Fresh [] Frozen [J Fixed K] When Received at Lab:

Tissues =
Biospy Data Size Duration E sulated : i
2o et ncapsula Lymph node involvement
YES 0 NO a YES [0 NO O

Autopsy Data Mode of Euthanasia Time and Date of Death Time and Cate
Natural Death X] of Autops{y
Tissues Submitted:
Findings:

a. Aorta and associated vessels: no significant Tesion (NSL)
b. Heart valves: endocarditis - foci of inflammatory cells
c. Trachea: NSL
Salivary gland (serous): NSL; melanin macrophage centers present
d. Intestine: infiltration of lamina propria with mononuclears; post mortem autolysis;
severe congestion; no evidence of Spirorchid eggs.
probably acute enteritis but post mortem changes mask Tesions.
e. as in a. possible praoliferation of serosal surface. post mortem autolysis.
- | f. Intestine: post mortem autolysis
! Esophagus: post mortem autolysis. NSL

—————

- |9- Liver: passive congestion; post mortem autolysis
Heart: NSL
[h. as in a. [
Mesentery: post martem changes
Diagnoses Classification Tissues saved [
Endocarditis N4-2c Photographs  []
 Enteritis - acute P6-2c Radiographs (]
Patholagist Qate Prepared Fee
Anita Gearge

I White - ORIGINATOR ‘ Yellow - VE i ERINﬁlﬂ w = Wg“'ﬁ I I



DEPARTMENT OF ANIMAL PATHOLOGY nOO Y

COLLEGE OF RESOURCE DEVELOPMENT

UNIVERSITY OF RHODE ISLAND Date Received
KINGSTON, R. 1. 02881 .

. 6-11 i

Address Phone = -

Address SRR
Molly Lutcavage virgiaia Institute of Marine Sciences, Gloucester Pt ya
ident Animal |§rnd Color Age Sex Werght rev. Alces
Loggerhead tyrtle C. caretta ubadult] F? MT-33-10

: Clinical Diagnosis :

History and Clinical Summary:

FFound very fresh on Back Bay. NWR Virginia on beach. Leeches on ventral rear flipper.
Turtle placed in freezer for 2.5 hours before Molly arrived, but not frozen. In good
Small gash (approx. 1.5 inches) on front flipper and a "bite"

flesh, appears robust.
CLS 56.3 cm

out of rear flipper (perhaps blue fish bite) CLC 65.5 cm CWC 62.0 cm
lcus 49.8 cm PL 46.0 cm PW 30.0 cm HW 12.0cm

Bubbles and red foam flow from mouth.
froth in trachea opening is tenacious.
organs appear normal in shape and color.
fluid in all of trachea and in bronchi.
tract. Only a few hard crab parts found.
free of parasites and lesions. Cloaca free of parasites and lesions.
fat substantial, green.

Microscopic findings:

Fluid in peritoneal - pleural c
Lungs full of red fluid. Fro
Mostly fluid, green and viscou

Granuloma surrounding pigment; focal accumulations of dark brown pi
parenchyma.

tions did not reveal point of blockage nor an etiologic agent.
Heart: NSL

Heart ventricle:
not significant.

C.
d=1.

Specimen Submitted Preservation Condition of Specimen

Live Animal [] Dead Animal [] Fresh [] Frozen [  Fixed 3 giieceved ac Lab

Tissues [ ' good
Biospy Data Size Duration Encapsulated Lymph node invalverme. -
Exact Location .
YES [J NO (O YES O NO O

Autopsy Data Mode of Euthanasia Time and Date of Death Time and Cate
Natural Death B unknown of Autopsy  §-2-80
Tissues Submitted: o
Findings: -

Mouth clear of lesions and obstructions. Finn

avity. A1l
th and viscous
s throughout GI

Surface of duodenum G{,tract, and colon

Qverall body

a. Liver: coarse eosinophilic granulocytes (many containing dark brown pigment granules.

gment throughout

b. Spleen: red infarct., zone of hemarrhage, vessels edematous; necrosis. Serial sec-

Focal accumulation of mononuclear cells (1ymphocytes) probably

orobable drownin

d-2. Heart ventricle: possible degeneration of muscle fibers. Trichrome stajn in?icatz
auen
%ia?noses Classification T'usue; saved G—
pleen-infarction, acute _ Py
Hepatitis-focal, granulomatous g;_;z R:::z:sz E%

Pathologist o ‘ Date Prepared Fee

Anita Gedrgé_ff

T

Yellow - VETERINARIAN

~ White - ORIGINATOR

Pink - PATHOLOGIST



. d-2 cont'd. o
:
! "degeneration” is cannective tissue.

PTAH stain is nonconclusive; apparently excoss{ye
fibrous tissue between cortical and medullary heart muscles.

T e mt—— ey




