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Some notes on the population biology of
Green (Chelonia mydas) and Hawksbill

(Eretmochelys imbricata) turtles in the
northern U.S. Virgin Islands : 1881-83.

By: Ralf H. Boulon, Jr.

- INTRODUCTION

The eétimation of growth and population sizes in natural
populations of marine turtles have been‘rarely attempted.
One of the first attempté to do this was done by Schmidt
(1916) in the Danish West Indies, now the U.S. Virgin I8lands.
Using silver flipper tags he found that young €reen turtdes
(C. mydas) grew faster and were more resident .than older
turtles. He also notes the observation that turtle populations
were drastically diminished due to "wanton destruction" of

eggs and turtles.

Population estimates reported in-the -Piterature ail

deal with nesting females as caught on -beaches (Richardson,

et al., 1978; Carr and Caldwell, 1956; Carr, et al., 1878;
LeBuff and Hagan, 1978). However, our knowledge of natural

sex ratios and population age structures make fthe relation
of number of reproductive females to the total number of
turtles in the population impossible (Meylan, 1982). Growth

data has been a logical consequence of these studies and yet




has only related to sexually miture female turtles. Rates
of growth under natural conditions are relatively unknown,

although estimations have been published (Hirth, 1971) .- -

Turtles grown in captivity have produced most of the
known growth rate curves (Witzell, 1980; Caldwell, 1962,
Witham and Futch, 1977; Kaufmann, 1975). These studies have
‘indicated that ‘turtles in warnm;—tropical waters: grow faster
and reach sexual maturity quicker than turtles grown in

coocler, temperate waters.

Studies on immature sea turtles in the wild have been
few. Recently, however, studies on the movement, growth and
population sizes of immature sea turtles in their develop-
mental habitats have begun in Florida (Mendonca and Ehrhart,
1882), Australia (Limpus, 1879; Liﬁpus*andﬂwa&ﬁere 19802,

and Hawaii (Balazs, 1978).

The objectives of this study were to determine various
- population-parameters. of local populations of Green (C. mydas)
and Hawksbill (E. imbricata) turtles in the feeding pastures

(Thallassia testudinum beds) and coral reefs around the

northern U.S. Virgin Islands. Population parameters studied
include size frequency, length-weight ratios, growth rates,

movement patterns, and population estimates.
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METHODS

Turtles were captured under a Federal Endangered ahd-
Threatened Species Permit No. PRT 2-6582. (aptures were
made using a 8.8 m diesel-powered fishing boat and a 394 m
long, 9.8 m deep reine net. An area was selected on the
basis of surface turtle sightings and depth, and the net was
set out to encircle fhe area. Divérs would swim™along the
net and as turtles swam into it, they would dive down and
capture the turtles by hand...The.mesh of the nel was fine
enough (5 ecm) that turtles could nof become entangled or
caught by the net. The net was used as a barrier against

“ which the turtles were herded and captured.

Once turtles were brought on board, various measurements
were taken (see sample daT&“SheET;“%ppEﬁdiX“%ﬁr““éhe turties
were then taggéd with twe-Hasco .monel.cattle ear . tags. .The
large size tags (size 19) were used on turtles greater than
5 kg, and the small size (style 681) were used on turtles'

- less than 5 kg. Tags were attached to the trailing edges of
the front flippers. This was done to minimize the possibility
of confusion through tag loss. Turtles were then released

at the capture site.

-
-

Turtles were tagged at various locations around St. Thomas
and St. John in the U.S. Virgin Islands (Figure 1, Table 1).
Subsequent trips were designed to include primarily those

-
-
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Figure l: Location of tagging sites for Green and Hawksbill turtles
in the U.S. Virgin Islands.
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Table 1: Turtle tagging locations in the U.S. Virgin Islands.

# (Se.: Fig. 1) Lozation Description
1 Little St. James
2 Frenchman's Bay - St. Thomas
- 3 Rendezvous Bay & Ditliff Beach - St. John
4 Fish Bay - St. John
5 mith Bay - St. Thomas
& Francis Bay - St. John
i fMagens Bay - St. Thomas
8 "Reef Bay' - St.-John
9 Hurricane Hole - St. John
10 Round Bay - St. John
11 Perseverance Bay - St. Thomas
12 Great St. James
13 Red Hook Point - S5t. Thomas
14 Cabrita Point - St. Thomas
15 Sapphire Bay - St. Thomas
16 Secret Harbour - St. Thomas
17 " Thatch Cay
18 Whistling Cay - St. John




areas which were geographically discrete and appeared to have
a relatively large population of turtles in order to obtain
cost-efficient-recapture data. Exploratory trips were
occasionally made to new areas to look for other large
populations. When an area did not appear to be promising,

it was not revisited.
All capture and recapture data were entered and stored
on an Apple Plus II computer for ease of data management.
Most analyses of the data were carried out uéing this computer.

RESULTS

A. .Lapture and Recapture Rates

From the 18 tagging sites around St. Thomas and St. John
a total of 178 turtles have been tagged as of July 1983
(Table 2). Of these, 128 were Green turtles and 50 were’
Hawksbill. Recapture rates range "from 23~pereent~forrG@een£
to 29 percent for Hawksbills. A number of localities in
Table ? were not revisited due to low initial captures
giving the site a low potential for cost-effective recapture
data to be obtained. Four areas were chosen ag_optimum
sites for continuing to catch untagged turtles ‘and also
giving high recapture rates. These were: Magens Bay (3u%i

recapture rates for Hawksbills), Thatch Cay (25% for Greens),

! ]




Table 2: Number and species of turtles caught at
each site in Figure 1 as of July 1983,

GRELN HAWKSBILL
Site # # Tagged # Recaptured # Tagged # Recaptured

k4 33 19 2 0

2 1 0 0 0

3 1 0 1 0

it} 1l 1 0 0

5 16 9 0 0

6 1 0 . 0 0
7 31 3 K 38 20
8 1 0 0 0
9 1 0 0 0
10 1 0 1 0
11 0 0 1 0
12 3 0 0 0
13 i1 0 2 0 |
il 0 0 1 0
15 6 0 1 0
16 0 0 2 -l i

17 21 7 0 0

18 0 0 y A 0

TOTALS 128 39 50 20

A | ]




Smith Bay (36% for Greens), and Little St. James (36% for
Greens. Red Hook was also selected in spite of no recaptures
because of the high number of large Green turtles caught

there.

B. Size Frequency of Turtes Caught In-water

The size frequency distribution of 128 Green turtles
caught during this study indicates that the majofity_of the
local popuiation consists of subadults and juveniles in the
35 to 44 cm carapace length range'(mean'= 40.4 cm) (Figure 2).
The observable lack of large-sized individuals—{» 75 cm} -in
the local populations most likely produces the-ill-defined
secondary peak necr the 70 to 80 cm size cl;ss.mehis peak
is characteristic of mature female breeding populations at
Tortuguero, Costa Rica, and Ascension Island (Carr and
Goodman, 1970). This lack of turtles caught in this size
class correlates very well with the lack of any positive
nesting evidence by Green turties "in ¥he UIS."Virgin Istands.
Sexually mature female Green turtles..have been determined to
be greater than 80 cm in carapace length (Hirth, 1971).

Only one individual approached this size with a carapace
length of 78.7 cm and a weight of 70.5 kg.

The small sample size of u3 Hawksbill tur%les caught in
this study produces a size fréquency histogram with no well-
defined peaks (Figure 5). The higﬁ points on the graph may

-
-
-

-5




128).

Islands (N=

irgin

v

frequency histogram for Green turtles
in the U.S.

: Size
caught

2

Figure

= 37.5 cm

Median

u.._.

AR

Gl &

b,

VAM#

_e Yy .-.—_q...-n LIN

o b s

[p—"]ia

_E —w

et
ol 1 D B S | M
R OE B s oY ..._ L I A N W

“IQ_ZL,;_uuQn

L)

-y

Ll -. .l-

o - -_,..

[

8 I R R R IR

Hr:

-l.i

L.

[l

_z_ w..

.... e

-

FLRON B ol W O

e

!.—

L

ey
.



=50).

for Hawksbill turtles

1

-y

tograr
S. Virgin Islands (N

1s

the U.

in

Size frequency h
caught

3

Figure

i
[
-y
wlour
1]
ﬂ.r 4
o
-
[y -
Lt e
e -
o & o
n 3] .
- o

41

—I‘.

o " i

L o . =
{ AR »

' ._.uu__ iy ainonaf * s

LLi

Med

. ¢ Lt
mm“ ot
. E_._ et
: BRALISESTT 1D (L
4:%. webe LT

;H“ Lo
- R

x v, -1. e .1.._1 .r,-_. .- ’ |

w .FL ’ : 5 g um “_..p._n : -”.-..h -

_r.._rs_f st ...

_: 8 EiE e

L - v i
et baizia
oy P

pree=y A ok k..

o Wb -
v.L_.- .

! _ ! ; . i '

J— - PO SRS S-S X
b

i ! ,
T (S o0 SR PP A TN 1 A T sl i S weny L)
wt P ' 3

-k

ey e s

R, g .lf-.T !L.-ﬂ “I qo.o..r —\—!- w-. ...—




represent different age classes, but no analysis was performed

to determine this. Carr, et al. (1966) found mature female
Hawksbills in Costa Rica to have a mean carapace length of
83 om and males of 80 cm. Minimum nesting size for the
Costa Rican female population was 75 cm, but some Indian
Ocean populations have been found to nest when females are
as small as 53 cm (Hirth and Latif, 1980). The only other
Atlantic female population studied (Guyana) has a minimum
nestihg size of B0 cm (Pfitchard, 1969). Two Hawksbills
found nesting on St. Croix in May 1983 had straight-line
carapace lengths of 76 em (K. Eckert, pers. comm.). This
would indicate that all the turtles caught in this study
were subadults and not part of tﬁe fairly large, local
Hawksbill breeding population (Boulon and Olsen, 1982
Small, 1982). The one exception may be a simple individual

caught with a carapace length of 68. cm.

C. Length-Weight

The length-weight relationship for Green turtles is
shown in Figure 4. The calculated formula for the log-

transformed regression is

w = .ooo01s LZ-98

where: W is body weight in kg and

L is carapace length in cm
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This relationship agrees very well with the model
proposed by Hirth and Carr (1370), which was based mainly

upon turtles caught in the Gulf of Aden feeding pasturés;

The length-weight relationship for Hawksbill turtles is

shown in Figure 5. The calculated formula for the log-

transformed regression is

W = .ooo11 L3-02 . 2.

where: W is body weight in kg and

"L 'is carapace length in cm

The differences-in equations -l-and 2 -are-probably : {
related to the differences_ in carapace .shape and. body girth
between the two species, as mentioned above. The Green
turtle also reaches a much greater maximum body weight
(230 kg vs. 80 kg) (Pritchard, et al., 1982) and, therefore,

would have a less steep curve than the Hawksbill,; as shown.

D. Growth'Rates ;f

Straight-line carapace growth rates for immature Hawksbill . -
turtles were obtained from 15 recapture interva?s ranging
from 3.1 to 20.2 months (Table 3). The growth rates ranged
from .03 to .66 cm per month with a mean of .28 cm per

month.
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Table 3. Growth rates of immature Hawksbill turtles
in the Virgin Islands.

Straight carapace Interval in - Growth rate. .. ...
_ length (cm) months (cm per mo.) .
u6.9 3.1 .10
46.2 3.8 .18
60.7 15.1 - ' .22
36.5 14.9 40 -
39.6 2052 27 .
49.0 20.0 ' .24
58. 4 - 1846 .08
32.2 3.1 .16
47.1 B.b .27
49.4 3.9 .03
48.8 13.9 .36
36.0 5.1 " .66
40.0 13.9 . . .50
39.1 3.8 .24
27.4 14.9 .54
Mean growth rate (cm per month) = .28

W =15)




Straight-line carapace grouth rates for immature Green
turtles were obtained from 35 r=capture intervals ranging
from 1.3 to 16.9 months (Table 4). The growth rates ranééd
from .13 to .77 cm per month with a mean of .42 cm per

month.

E. Population Estimates

~ Population estimates were computed for five tagging

locations using the Schnabel estimating formula

KZ 0o 1,
N=41i=1 :

K
2%

i=1

nﬁﬁbef'df“tﬁrtTES”caughtman’the‘ith“oucasiOﬂ
th

where: N.
r 1

X, = number..of -turtles..caught on the i’ ocecasion
which were already tagged

M; = total number of tagged turtles in the
population on the.ith occasion

K = total number of sampling occasions

Population estimates for each species in Magens Bay are
shown in Table 5. The other four locations hav§ yielded
only Green turtles so the estimates given are for the Green
populations only. The Red Hook estimate is included because
a large number of turtles have been caught there. However,

-8 -



Table 4. OGrowth rates of immature Green turtles in the
Virgin Islands. .

Straight carapace Interval in Growth rate
length (cm) ' months {cm per mo.)

2¢.7 1.6 .38
3u.3 7.3 .63
30.7 1.3 .38
31.2 2.2 )
32..7 7.7 .61
33.7 5.0 .60
3s.] B.7 .40
42.9° 13.1 L840
31.2 2.2 .36
32.0 5.5 .31
31.7 2.3 i .13
48.5 Aoy S .38
35.0 5.2 s i .19
36.0 7.1 el . .bB
34.0 1.7 ' T .59
43.9 6.8 .16
37.5 5.7 .71
£56.9 1.7 .18
35.6 12.%6 S8
36.0 2.7 . . W70
35.7 5.7 54
38.8 10.1 .39
39.8 3.7 .30
32.6 3.1 .77
51.0 3.9 .38
27.8 5.1 .86
30.0 k.5 ‘ .23
31.1 1.9 N .21
31.0 16.9 L40
31.2 12.3 .28
32.7 5.3 .28
35.8 3.3 .36
32.0 4.1 Lu0
31.7 7.5 MO
25.6 3.7 , .27

Mean growth rate (cm per month) = .u2

(N = 35)

T



Table 5. Population estimates for selected sites in
ths. U.S. Virgin Islands using the Schnabel
estimating formula.

Total Total Total ‘Populatic
“Location. . .. .Species . .LCaught.. Recaptured Tagged . . ..Estimate .
Magens Bay, St...Thomas . .-.Hawksbidl Y .20 38 . 5B
Magens Bay, St. Thomas Green 34 . 3 31 116
Smith Bay, St. Thomas Green 25 g . 16 20
Little St. James Island Green 52 19 33 43
Thatch Cay Green 28 7 21 34
Red Hook, St. Thomas Green 9 0 9 ”S?

Y




with no recaptures the cumulative estimate is still on the
upward part of the curve, whereas the other cumulative
estimates have begun to level out and can be considered more

accurate.

F. Movement Patterns

Recapture data has indicated that both species of
turtles sampléd remained in the bay where they were first
captured with few exceptions. The longest recapture interval
(at the site of first capture) is 20.2 ﬁonths. This was a
Hawksbill turtle. The only observed movement patterns have.
been between Fish Bay on St. John and LittleSt.-JFames
Island off St. Thomas, a distance of 6.5 km (Figure 6). _A
5 kg Green turtle was first captured at Little St. James
Island, was recaptured at Fish Bay, and then recaptured
again back at Little St. James Island over a nine-month
period. Another Y4 kg Green turtle was captured firét at
Fish Bay and two months later was recaptured at Little

St. James Island.

DISCUSSION

-
L

The results of this study indicate that populations of-
Green and Hawksbill turtles in the Virgin Islands are fairly

large and appear to be quite resident with limited population .




Figure 6: Map showing mcvement of tagged immature .
Green turtles between Fish Bay, St. John
and Little St. James Island, St. Thomas.
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movement. Nesting records for the northern Virgin Islands
(Boulon and Olsen, 1982 and Smzll, 1982) indicate that
nesting by Green turtles is undocumented; however, one .
recorded nest exists for St. Croix (Seaman and Randall,
i952). Reports of Green turtles nesting where the species
identification is based on *rack width (Towle, et al.,

1978) must be treated with skepticism considering the rarity

e -0f documented nesting.

If thé figures for size at sexual maturity from Caldwell
(1962) or Carr (1967) ére used, tﬁeh our sfudy results would
indicate that the vast majority of Green td?@les.in the
Virgin Islands are immaturec and juveniles.}}&h}s agrees

"with the size of turflesmsigﬁt@dWUnWThEHEquéréﬁﬁmﬂﬂcou%ﬂ
explain the lack of.nestiamg in .these matens. ..This.was
observed earlier this century (Schmidt, 1916) and is explained

by Hendrickson (1980) as an ecological strategy of habitat-

type resource partitioning. He suggests that Chelonia mydas

fit into the split-habitat, migratory group were herbivory

is seen as integral t&“this “strategy andalse-allows for

resource partitioning by-food type-with-the omnivore, Eretuochedys. - ‘

imbricata. By this theory Green turtles would be using the
U.S. Virgin Islands as feeding pastures and then migrating
elsewhere to breed. An alternate but paralle&.fheory holds
that the U.S. Virgin Islands may be a developmental habitat
for Green turtles and, therefore, only immatures .and subadults

would be found here.. Evidence from Hawaii (Balazs, 1982)

-
-
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agrees with Virgin Islands obscrvations that residency of
Green turtles continues for extended periods and may be 7&?,
permanent except for reproductive migrations undertaken -
as adults. It would be very enlightening if some of these

tagged turtles were found nesting elsewhere in the Caribbean.

The Hawksbill's strategy appears to be that of a coral
reef foraging omnivore tied closely to coral reef habitats

which supply both nesting and feeding requirements within a

small spatial range. This single-habitat, nonmigratory

strategy could explain the presence of Hawksbills both in

the water and nesting on the beaches of the Virgin Islands.
Some turtles were caught during the study of a size that

would fall into the sexually mature gize range+s ~however, the o
majority of sightings of large individuals occur.in water S W

“too deep for capture using nets to -be attempted.

Growth rates for immature Virgin Islands Green turtles
compares nearly identically with growth rates reported by
Schmidt for the Virgin Tslands in 1916;-=His report was
.43 cm/mo (N=8) using 0vef¥t£e;;;;;e;:;;§§ace.i;;éfﬁhénd~the”
present study produced a value of .42 .cm/mo (N=35) using
straight-line carapace length. These values are most likely

significantly the same. Balazs (1982) found growth rates

for immature Green turtles in Hawaii to range from .08 to

.44 cm/ino depending oh_location. These differences are

believed attributable to sources and abundance of acceptable

M |
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food. The U.S. Virgin Islands have a substantial amount of

i

Thallassia testudinum meadows which is the primary fqraglng
habitat for immature Green turtles in these waters. ThlS

abundance of food may . account for the relatively high growth

rates found here.

Little work appears to have been done on growth rates
for.wild populations of Hakwsbill turtles. - Growth curves
have been generated for captive individuals (Witzell, 19807, f

but must be treated with caution due to apparent inconsis- ﬁ

bt et iatnn ol

tencies with other data sources, prlmarlly w1th regards to

size at sexual maturity of wild turtles.

The gfowth rates generated by the Present study for

— el

immature Hawksbills (%=.28 cm/mo, N=15) are considerably

lower than those for the Greenw%uftEES"and“may”be related to

a4 primarily carnivorous di§$a,HIIMismme&lkaGWﬂﬂthat herbivores .
grow considerably faster than ca:nivqres and generally .attain

Ereater body weight as do the Green turtles. Héwksbill

turtles feed relatively ingigqriminately:anbenrhie"invertebratés
(Carr and Stancyk, 1975), mainly sponges. The: Virgin Islands
contaln a large number of reef areas which support vast
pPopulations of benthic invertebrates. With this plentiful

Supply of food, immature Hawksbill turtles in the Virgin

islands should be growing at near maximum growth rates for

wild populations.




Population estimates give:n in this study for particular
bays and localities are not to be considered final. While
our data sﬁggests that little movement exists between cgapture
localities, at least among the non-migratory subadult phase
of Greens and Hawksbills, one of the basic assumptions of
the Schnabel estimate has not been confirmed. it is rot
known to what degree immigration/emigration takes place and
what effect this will have on the estimate. Continued
tagging énd monitoring will yield more information on this

subject.

We also see in the one locality where the two species.
were compared that the estimated Green turtle population
is higher than the Hawksbill population. If extrapolaied out
to the rest of the Virgin Islands, this agrees with surface
sighting frequencies. However, this suggestion may be
somewhat biased in that the majority of sampling was done in

Thallassia meadows where the net would not get entangled in

coral. Hawksbills were primarilycaught when reef areas .
were sampled. Therefore, comparisons between population
estimates for the two species should not be made until equal

sampling has been made in each habitat type.

An aerial survey done in 1980-1981 (Boulon and Olsen,
1982) placed Magens Bay at the top of the 1ist'in terms of
turtle abundance. This correlates very well to what was
found through the in-water tag/recapture study and resulting

population estimate, where Magens Bay is alsoc at the top of

g
-
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the list. This could lead to ¢n important comparative study
which would produce a more cost-effective, less time-intensive
method for obtaining turtle population data via aerial | .

survey methods.

Discussions with local fishermen and boaters suggest
that turtle population sizes in the U.S. Virgin Islands ha;e
been steadily on the rise since 1973 when the Endangered
'Species Act came into effect. This is based on an increase
in surface observations over the years. One noticeable fact
that was evident during the recent Western Atlantic Turtle
Symposium (7/83) in Costa Rica was that the U.S. Virgin - - ‘
Islands was the only place in the wider Caribbean region-to 3
have observably increasing Green and Hawksbill turtle ;
populations. This study, if continued on a long-term basis,
may document this phenomenon and provide substantial evidence

of the value of endangered species legislation.
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APPChajx 43

tagf ing data sheet.

oaliifrdie Lululics

Used

TURTLE OATA RECORD

for both in-water and
head-started turtles.

1. Tag #
2. Daté
3. . Time ‘
4. Moon Phase
5. socation
6. Sea State Beaufort scale{used.
7. Species o E ) TLoT
8. Sexn Determingtion not attempted.
9. Carapace-Tength c e .Strﬁight.line measutement..
10. Carapace Width Straight|line measutrement.
11. Head Width
12. Post Vertebral Scale Last neural scute.
Width
13, Height | Taken at EPint betwegP.lst & 2nd neural scutl
14. Plastron Length ’
15. Weight
16. Interocular Scale Count ‘Also called prefrontal scales.
17. Dorsal Scute Also called costal fcutes. |
L
c .
R
18. Injuries/Scars
19. Epifauna ’ _ A
Commeénts: v

Initials:




