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Valued for meat and 
shells , the giant clam 
faces an increased harvest . 

A Survey of Giant Clams, Tridacnidae, 
on Helen Reef , a Western Pacific Atoll 

FRANK J. HESTER and EVERET C. JON ES 

ABSTRACT 

Trll/lIcc/1 alld ar('al IIIITe.\\ h.1 1\I 'llIlIlIen 1\ ere IIled /(l £'Ililllllle Ihe 1/lIIIdillg 

I/(IC/.. or ,<:Ialll (11II11I. T,.,dacllida c. al H elell R eef. /l' el/erll Carolille !.l/alle!., 
ill l arch 1972 . EsIII/l(/l e5 I\ 'ere Tridacna crocea 3.7 X 106, T. maxima J.7 X 

Ian . Hippopu hlppopu ·N .6 X 103 . T. derasa 32. X 103 , alld T. giga 49.8 
X 10:1. Tndacna quamo a 1\ lI\ not IIhlllldllllt o r 1\ '(/\ Idellllfied liS T . maxi rna . 
A10.lt T gigas lind T. dera a I\L'/'e lar,<:e. IIlggelfillg 10\1 or eratic recruitlllellt. 

INTRODUCTI ON 

he I nd o-Pacdlc famil) Tndacnldae 
compn e t~ o genera. TridllclIlI Bru 
gUie re ~ Ith fhe pecle : 7 ridll( nil 

~/'<:(I\ (LI nne). T . dermll (Rodl ng). 
T. '{fllll/I10\(( (Lamarc\.,). T . 111(/.\111/(/ 

(Roding). and T. (roU'a (Lamarck ): 
and th e monot)pic genu H ippUpII.I 

represented by the species. H ippopl/I 

IIIPPOPIII (Linne). Of these SIX pec ie 
T. ~lg(1\ IS th e largest. reaching a valve 
length in exces of 1.300 mm and a 
valve weight of over 150 kg . It i thi s 
pec ies th at is the gia nt c lam, peril 

to di ver and a n occas io na l bi rd bath 
or holy water font. The o ther pecies 
a re intermediate in size with T. (rocea 

being the mall es t , havin g a maxim um 
valve length of about 200 mm . For a 
desc ription of the family a nd it biol
ogy and di stributi on see Rosew ater, 
1965. 

f r their shell s. w hich are of va lue 
a ouveni rs and to collector . Tri
dllCIIII glga.I, T. dall.w, and H . Hippo

pI/I, the larger pec ie, are particularly 
ought for th eir she ll s. which currentl y 

Frank J. H ester and Everet C. 
Jones were fo rmerl y members 
of the staff of the Southwest 
F isheri es Center, National Ma
ri ne F isheri es Service, NOAA, 
Honolulu, HI 968 12. 

have an ex-vessel va lue in Koror, 
Palau Is la nds of approximately $0.02 
per millimeter for specimens over 200 
mm. The shells of T. lIlax illla and 
T. sqllalllOsa , being smaller, are of 
lesser value but they are in demand 
for the meats . Tridacila crocea is 
seldom utilized for any purpose. 

Because of the value of th e shell. 
as well as the potenti a l value of the 
mea ts , and because they occur in 
countries that are seeking foreign 
exchan ge, th e larger Tridacnidae face 
increased fishing pressures that may 
re ult in a maj or reduction of the 
stocks. Already the size and abundance 
of T. giga.1 has declined in the central 
Pacifi c, parts of the Great Barrier 
Reef, I ndonesi a, and th e Phi lippines, 
probably owing to fishing pressure. 
In so me areas th e clams are now pro
tected by law . In others, where these 
anim als are of orne importance in 
trade, protecti ve measures may be 
necessary: however, the re are very 
limited biological and fishery data 
avai labl e to suggest how strin gent o r 
what th ese measures should be. 

All of these clams , except possibl y 
7 . croCI/a, a re o f value both f r their 
meat, which is consumed loca ll y, and John J . Naughton , a fishery biologist , with specimens 01 Tridacnidae. 
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HELE REEF 

One place tha t has been rea o nabl , 
free from explOitatio n unt il recent I , 
is H elen Reef (Fig. I). a mall ato ll 
to th e south-southwest o f th e Pa lau 
Islands in the Palau Oi tnct. W estern 
Caroline Islands. o f the Trust T erri 
tor y of the Pacific Is land . H e len Reef 
lies at a pproxim atel y lat.3 ° . lo ng. 
13 1° E . It i about 24 km in its no rth
south di me n io n by 9 km in it ea t
we t dimens io n and con ist of reef. 
awash at hi gh water . and a sma ll sand 
isla nd with coconut t rees and low 
growth . Situ ated at the nort hern end 
of the reef, th e is la nd is about 1 ha 
(hecta re) in a rea . The reef encl oses 
a large lagoo n with de pths in excess 
of 60 m. Th e reef is about 1,200 m 
wide exce pt in th e no rth porti o n. 
which h as an extended sandy area 
between th e lagoon and th e sea . A 
navigable passage o n th e western side 
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Figure 1 - Helen Reef Ihow
Ing loca tion of tranlect. , 

permit acce to th e lago)n for \e cl 
o f mode ra te draft H elen Reel lie 
In a n a rea 
current a nd 
windwa rd 

f variable WInd and 
th ere I n we ll -defi ned 

ide although th e ora l 
growth i mo t lUX Uri ant on the we t 
ide of th e reef. H e len Reef I unIn 

habi ted a nd d i ta nt fro m mo t po pul a
ti o n ce nt er a nd th e reef a nd It a OCI
ated fl o ra a nd faun a a re nea rl y un
t uched. be ing ubJect to o nl , cca-
io na l visits by T ru t T erri to ry fie ld 

tri p ships and fo re ign fi hin g ves el . 
(The re have bee n in tances whe re th e 
la tte r have bee n appre hended with 
T rid£lc lI lI shell and turtle o n board 
- communica ti o ns from the Office o f 
M arine Re ource , Tru t Territory of 
th e Paci fic Island .) 

In May 197 1 and again in March 
1972 the research ve el To wlI.l elld 

Cro ll1w ell , th en operated by the Hono-
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Figure 2,-A .. r.g. length.fTequ.ncy data of 
claml from He len Reef (c lrcl .. ) and Palau 
Illandl ( tr langlea) (Hardy and Hardy 1969) 

lu lu aborator) 01 the " atIonal \1 a
nne FI hene enlce. outh"'e t h h-
ene~ t:nter . ailed a t H elen Reef a 
pa rt 01 Its manne re ource une) 
the ru t e rn to r) 01 the Pacific 
1 land On th e la tte r \ 1 It of TOIl lilt lid 

I'(J/I/II til a unt:) of H elen Reef wa 
condu ted fo r th e thce I \l anne 
Re ou rce . T ru t T ermo r) of the Pa
Cific Is la nd. In orde r to obta in a 
ta ndin g toc \.. e ti Olate of th e g iant 

cla m hi h ad bee n reque ted be
ca u e of poach Ing b) fo re ign fi hIn g 
boa t a nd a gro\\ In g Int ere t o n th e 
part of th e Pa lau 01 tn c t In th e de
\ e lopment of fi he rl e th e re . Thl re
po rt deSC ribe th at une) and gi\ e 
an e IIm ate of th e ta lU o f th e toc\.. 
fo r th e pecie found In a bunda nce 
at th e reef. 

METHODS 
Five type, o f urveys were used fo r 

asse in g th e Tr id(/(/Ill stock : ( I) Line 
transect : A Ii ne marked o ff at 100-01 
interva l was tretched normal to the 
ree f from the lagoon to the eaward 
dropo ff. The occurrence of clam 
within 21 /2 01 on either ide of the 
line wa recorded. together with the 
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Sta . 

T-1 

T-2 

C-1 

C-2 

D-1 

D-2 

D-3 

D-4 

P-1 

P-2 

H-1 

H-2 

Type and location 

Linear transect running 285° 
T from a pipe located at lat. 
2°58'00" N, long . 131 ° 48'16" E. 

Linear transect running 277° T 
from a pipe located at lat. 
2° 56'20" N , long . 131 ° 46'53" E. 

Areal survey of circle 25 m 
radius around a pipe located 
at lat . 2° 58'03" N, long . 131 ° 
48 '56" E. 

Areal survey of circle 25 m 
m radius around a pipe 
located at lat . 2° 56' 18" N , 
long . 131 ° 46'36" E. 

Drift transect starting from lat. 
2° 53'15 " N , long . 131 ° 44' 45" E. 
Course 282° T . 
Drift transect starting from lat. 
2° 52'18" N , long . 131 ° 45'14" E. 
Course 330 0 T. 
Drift t ransect starting from la t. 
2°51'1 0" N , long . 131 ° 44' 16" E. 
Course 266° T . 

Df/ft transect starting from lat. 
2°48' 46" N, long . 131° 45' 06" E. 
Course 200° T. 

Transect under power fro m lat. 
2°52'25"N, long. 131 ° 48'30" E. 
Course 100° T . 

Transect under power from lat. 
2°59'05"N, long 131°48'30" E. 
Course 311° T 

Coral head at lat 2°53'13"N, 
long. 131°45'14"E 

Coral head at lat 2°50'24"N, 
long 131 °45'30"E 

Table 1.- Helen Reelaurvey data . 

Substrate notes 

Transect ran from lagoon dropoff (5 
m depth) to sea . a distance of 1,500 
m. Inner 500 m sand and coral heads 
(water depth 1.5-2 m) turning to sand ; 
coral and coral rubble 500-1 .100 m 
algal flat and hard reef from 1.100 m 
to dropoff. The outer 7~00 m is ex
posed to low water_ 
Essentially the same as T -1 except 
transect ended at wrecked freighter 
1,100 m from Lagoon across reef. 
From 300 to 800 m the reef was car
peted with living coral (Acropora 
sp .) . 
On shallow finger 
extending into 
Pori tes sp . and 

(2 m depth) of reef 
lagoon . Mass ive 

sand and rubble . 

On coral carpet midway through T-2. 

Transect ran 
mostly hard 
rubble . 
Transect ran 
coral heads . 

600 m across reef of 
coral flat and large 

440 m across sand and 

Transect ran 700 m from sand and 
large coral heads to reef flat and 
rubble . Large T. gigas and T. derasa 
along lagoon in 2-3 m water . Power 
tows made between D-3 and D-4 . 
Transect ran through dirty water 
820 m across sand and mostly dead 
coral. Large clams along lagoon and 
first 200 m of transect. Power tows 
made between D-4 and P-1 . 
Transect ran 1,200 m . Clams along 
lagoon in Acropora sp . rubble , 
some s igns of Acanthaster at work . 
Few clams on reef except for sandy 
areas seen on power tows made be
tween P-1 and P-2 . 
Transect ran 1,100 m across sand 
and scattered co ral heads , 1-1 .5 m 
depth. Only large T. gigas and T. 
derasa . 
Lovely l,ve coral , many clams , 
small and medium , 1-4 m depth . 

Fine flat head , small and medium 
clams, live coral 2-3 m depth 

Distribution and abundance 

Inner 500 m 
2 T. gigas 
5 T. de rasa 

Mid-SaO m 

2 T. de rasa 
2 H. hippopus 

Outer 500 m 
1 T. gigas 
1 T. derasa 
5 H. hippopus 

T. crocea and T. maxima ubiquitous 

Inner 300 m 

2 T. de rasa 

Mid-300 m 
11 T. g igas 
25 T. Derasa 
1 H. hippopus 

Outer 300 m 
5 T. gigas 
6 T. derasa 
7 H. h ippo pus 
1 T. squamosa 

T. crocea an d 
T. gigas 

T. max imus ubiquitous 

T. derasa 
H. hippopus 
T. maxima 
T. crocea 
T. gigas 
T. derasa 
H. hippopus 
T. max ima 
T. croce a 
T. gigas 
T. derasa 
H. hippopus 
No large clams 
seen 

T. gigas 
T. derasa 
H . hippopus 

T. gIgas 
T. derasa 
H. hlppop us 

T. gigas 
T. deras a 
H. h ippopus 

T. gigas 
T. derasa 

T. gigas 
T. derasa 
H. hippopus 
T. gIgas 
T. derasa 
H. hippopus 

TOTAL T. gigas 
T. derasa 
H. hlPPoPus 

Total 

Area 
surveyed 

(m2) 

3 7,500 
8 
7 

Total 
16 5 ,500 
33 

8 

4 2,000 
3 
3 

62 
200 

6 2,000 
2 

13 
63 

138 
3 3,000 
4 
6 

2,200 

3 3,500 
3 
4 

2 4,100 
3 
5 

3 6,000 
2 
4 

6 5,500 
7 

13 900 
17 
2 

23 1,600 
19 

6 
82 43 ,800 m2 

101 
58 

Density 
clams per 

100 m 2 

0 .04 
0 .107 
0 .093 

0 .29 
0 .60 
0.145 

0 .20 
0.15 
0 .15 
3 .10 

10.0 
0 .30 
0.10 
0.65 
3 .15 
6.90 
0.10 
0.13 
0.20 

0 .086 
0.086 
0.114 

0.049 
0 .073 
0 .122 

0 .050 
0 .033 
0 .066 

0 .109 
0.127 

1.44 
1.89 
0 .22 
1.44 
1.19 
0 .38 

Estimated 
area both 
sides of 

reef transect 
(ha) 

520 

800 

520 

800 

175 

140 

430 

550 

1,950 

600 

175 

175 

6,835 ha 

Standing 
stock 

estimated 
numbers 

2,080 
5,500 
4,853 

23,273 
48,000 
11 ,636 

10,400 
7,800 
7,800 

24 ,000 
8,000 

52 ,000 

1,750 
2,333 
3,500 

3,686 
3,686 
4,914 

2,683 
4,024 
6,707 

9,750 
6,470 

13,000 

6,545 
7,636 

25 ,270 
33,075 

3,888 
25 ,270 
20,781 

6,562 



Table 2 .-Abundance of clams at Helen Reef and the Palau Islands. Numbers adjusted to 2,000 m 2 . 

Corcle Corcle 
Species No 1 No.2 

T crocea 138 200 
T maxima 63 62 
H hlppopus 13 
T squamosa 0 
T derasa 2 
T gigas 6 

general bottom type and the water 
depth. Only the three largest species. 
T. gigul. T. derlllu. and H . hippOplII. 

~ere recorded. a nd T. gigu.I and some 
7. dermu ~ ere measured. (2) Areal: 
T~o circles. each '" ith a radius of 
25 m (2.000 m~). ~ere laid out around 
reference take. All of the clams 
occurring'" ithin this circle were count 
ed and measured. (3) Drift transects: 
A small hoat was a ll owed to drift 
across the reef ~ith the current while 
",immers holding on to the side 

counted H. hippOplI.I a nd T. derlll{{ 

and counted and measured T. gigm 

and some T. deruI{1. (4) Towing: Th e 
boat under po~er tov,ed s'" immers 
~Iowl) across the reef. and they count
ed the three large t pecies. (5) Power 
to\\5: S\\lmmers ",ere to",ed along 
the reef between tran ects to estim ate 
the densittes of clam. Power towing 
pro\ided an indicatIOn of the variabil-

NUMBER NUMBER 

4 
0 
3 
4 

Transect Transect Hardy & 
No . 1 No 2 Hardy 

Not counted 275 
Not counted 11 

3 3 8 
0 1 13 
3 15 11 
1 10 4 

it} of the occurrence of clam In 

areas of the reef between transects . 
The centers of the two circular sur

veys and the starting points of the two 
line transects were marked with bronze 
pipes imbedded in quick-hardening 
cement. The location of these marks 
to the nearest second of arc are given 
in Table I. together with the starting 
point and directions of the drift and 
tow transect . All position are taken 
from the avy H ydrographic Office 
chart of Helen Reef. o. 6072 . 1st 
edition. April 1944 . Areas not actual
ly measured by transect were taken 
from the chart with a planimeter. 
All clam measurements are straight
line valve length made with meter 
stick calipers. a method that was un
satisfactory for th e larger specimens 
owing to the shortness of the caliper 
jaws and the width (curvature) of the 
va lves. The e timated error of mea-

:1Il 15,----~-_,_--r_-_,_--r_-_,_--~---____, 

T ~ro"eo 10 

30 

20 

15 

VALVE LENGTH (mm) VALVE LENGTH (mm) 

20 

surement wa ± 5 mm for clams up 
to 400-mm shell lengt h. For clams 
larger than this. the error was prob
ably on the order of ± 25 mm . 

RESULTS 

The abunda nce of clams at He len 
Reef for the two transects and th e 
two circle surveys is presented in 
Table 2 vi th abundance data from 
the Palau Island (H ardy and H ardy. 
1969) for comparison. For thi table 
bot h our data and H ardy and H ardy's 
data have been adjusted to number 
of c lams per 2.000 m2 (the area of 
each circle survey) . 

Average shell size and log abun
dance adju ted to 4 .000 m~ (equiva
lent to the two circ le survey com
bined) for the six species are given in 
Figure 2. Average sizes for H ard) 
a nd H ardy's clam were estimated 
from their Figure 4 and are subject 
to interpretive error. 

Length-frequency data for all T. 
gig{{.1 and T. dera.l'{{ measured and for 
T. crocea. T. IIl(Ixiliw. and H . hippo

pll .I from the two circle surveys com
bined are presen ted in Figure 3. 

Measured by planimeter. the area 
of Helen Reef judged suit able habitat 
for clams is approximately 5.340 ha . 

tanding stock estim ates for th e three 
larger species were made in several 
ways. From the data in Table I the 
total numbers counted and the total 
area surveyed were converted to 
density per hectare which. when mul
tiplied by total reef area. gave esti
mates of standi ng stock. Second. den
sities ca lcul ated for each transect 
were ex trapolated to standi ng tack 
for adjacent sect ion of t he reef to 
adjust for habitat variabilit y. Becau e 
the data were ava il ab le from both 
linear and areal sur vey in two ec
tio n . estima tes were made usi ng each 
set independently. Third. es tim a tes 
ba ed o n th e two cora l head sur
veyed re ulted in surp ri singly hi gh 

Figure 3.-Length frequency of Tridacnidae at 

Helen Reef. 



~tanding ,tock e\timatc\. ~o total 
,>tand in g ~tock wa., calculated with 
and without the coral head data. 
!- ourth. for the two ~maller specie~. 

T. I/w.\il//(/ and T. cro('('o. estimate'> 
were made by extrapolating the areal 
,>urvey data to total reef area resulting 
in a probable overe.,timate of ab un
dance . From the'>e estimates maximum 
and minimum standing stach. are ob
tained (Table 3). 

DISCUSSION 

Tridocl/o .1411{1I110S0 was exceedingly 
rare at Helen ReeL only one peci
men being found. whereas T. II/ll.\il/ICI 

was abundant. This differed from the 
pattern in the Palaus (Hardy and 
Hardy. 1969) . 

The smallest T. gigo.1 found was a 
200-mm specimen and only two speci
mens of T. gigo.1 shorter than 300 mm 
were observed. We thought it might 
be possible to make some recruit
ment and growth rate estimates by 
looking for moda l size groups with 
T. gigos. However. our measurement 
are too few to permit any inference 
to be drawn. 

The growth rates of giant clams 
are subject to debate in the lit erature, 
est im ates ranging from a few milli
meters per year to an excess of 50 mm 

per year hee Ro,>e\\ater , IlJh- ) Oh· 
,>crvatlon'> from !:.nl\\etoh. hu'>eu nn 
radioautograph,> (Bonh am. IlJh'i) tll· 
get her \\ith our ob,enalion, that en· 
crusting cora l on the ,hel" dUtlill 1\ 

very large. ugge,t that the gnm th 
rate, are relati\'el) raplu anu that 
large 7 . ltilt{/\ probably arc 10·20 
yea rs of age. Haru) anu Haruy \ uatn 
'>ugge,t that the Palau, ' 7. glg(l\ 

and 7. der{/\(/ are ~maller on the a\ er
age than our Helen Reef clam'> . r or 
I . giltol this may be the re,ult of our 
e:\trapolation and interpretation of 
their data , but in the case of I . der(/\(/ 

a size difference appear, "kel). 
With regard to di tribution our ob

servations were very similar to Haru) 
and Hardy's and the re t of the litera
ture . Trid{/( IICI (ruc ('{/ u,>uall J \\ a, 
imbedded in coral heaus (Pu,."", 'p .l. 
H ippOPIII hippOPIII \\ as founu on 
andy areas and on occasion on the 

reef Aat. and T. 1//(/\/11/0 \\ as attached 
to suitable ,>ub. trate out Into thc surf 
zone. Trid{l('I/{/ !Ia(/\(/ and T. gl getl 

occurred in variou~ habital'>. To the 
north of Helen 1~lanu , there IS an 
extcnsi'e sand flat \\Ith occa,lOnal 
sma ll coral patches. Here \\e founu 
large T. d('rll\(/ and r . ltlg(/\ Large 

The gifint clam, .hown top and lower left in ito 
natural habital, I. hoisted aboard shiP . lower 
right. 

11 



Tabla 3. - Standing I tock aIUmet • . 

Species 

T gigas 
T derasa 
H hippo pus 
T max/rna 
T crocea l 

T maxima 
T. crocea 2 

T. g,gas 
T derasa 
H. hlppopus 

T. maxima 
T crocea 

Based on number per 
he 

Density no ha Standing stock 

18.72 99.97 X 103 
26.94 143.86 X 103 
13.47 71.90 X 103 
310 X 10' 1,66 X 106 

10.00 X 10' 5.34 X 10" 

3.15 X 10' 1 68 X 10" 
6 ,90 X 10' 368 X 10" 

High estimate Low estimate 

99.97 X 103 49.77 X 103 
143.86 X 103 3275 X 103 
9448 X 103 4461 " 103 

168 X 10" 166 X 10" 
5.34 X 10" 368 X 10-

T gigas 
T derasa 
H hlppopus 

T gigas 
T derasa 
H hlppopus 

Based on number per 
survey sector 

T-l+T-2 

49.77 " 10·' 
77 65 to" 
4461 la,' 

Plus H-1 
75 04 lO l 

110.73 >< 10:' 
46 49 la' 

PluS H·2 
75 04 X 10l 
97 93 1().1 

51 17 X 103 

C-l + C-2 

5661)(10:' 
32 75 X 10" 
6792 X 103 

Plu, H-l 
63 08 " 10' 
65.63 >< 10:1 

9160 " 10' 

PluS H 2 
63 06 X lQJ 
5653 X lQJ 

94 48 X 10:' 

lEstlmates for T maxima and T crocea from survey C-l 
2Estlmates for T. maxima and T crocea from survey C-2 

7. glgll.1 also occurred along the la
goon edge 01 the red ~outh of the 
pass. Sm, \I mcdium. and large I. t:it:1I1 

and T (1I1l/ I\ere found on the ctlral 
heads In the lagoon and associated 
with A( /'O{I()/'(/ sp rubble along the 
east Side of the lagoon The cast and 
south fiats of the red IV ere hard and 
relatively bare compared 1\llh the 

west and north sections of the reel 
except for some sandy port tons where 
r. gllill.1 and 7 d( rl/.\lI were found. 

CONCLUSIONS 

Thc dam pllpulalillns ..It Hclen Red 

appearcd tll be Idrl!e at the tlllle llf 
t he sun C). The I ad. III snldll 1 :.:i t:(/\ 
and I. dt I'll'" suggesl\ that recruit
ment rna) be erratic ,)r slll\\ (lr bllth. 
Our Illllest slanding stl)C!" estimates 
01 these tlH) spccies . the nlllst dC\lr
able for shell arc ~t).l 10 1 !i/!i(/I 

and 12 X I (f' 1 dt I'll'" suggesli ng 
that a nlllderate lishcr\ for the,e tlHI 

SpCCICS could hc proscculcd . Unccr
talntlcs with rcgard to growth ratcs 
anu rl:l:luitl11l:nt auvl\c l:aution. 

SUMMARY 

stanulng stod; l:stlmatc of giant 
clams. r rtdacn luac , at Hclcn Rcd , 

a small cora l atoll in thc westcrn 
Paci fic (Ial. 1 i'. , 10ng.13 I (-.J, was 
madc In \1arch 1<)72 • Ight transects 
01 the rcef Wl:rc mduc tllgether with 
tl\\) arcal sune\s 2,O()O m: l:ach 

I' rom thl:se transecl\, high and low 
estimate, 01 stanulng stllek for file 

sp<.:Lles 01 dams I '/!i(/ I derlllll, 

7 IIll/lilllll 1 (r(1«((/ anuH /1IP{I"

{II/ Vlere madl: l (l\\ cstlmatcs lur 
the stllC!"S \\ere: I . t:/!i(/\ ~9 , X IOJ, 
I . d,'U/IlI' I (J l, I . /lIc/\/1/1c/ 

I 7 I (J" . 1 ('(IC ('(/ 3 7 I (J", and 
II . II/{I{I(/{II/l ~4.h 10 1 nl) l)f1e 

specimen 111 the \I lh dam . 1 Il/I/C/-

11/(/\(/. VI as enclluntered. 
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