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ABSTRACT 

Various crab stages beginning with the invasive to adult stages of male and female of Pinnotheres 
placunae infesting the window-pane oyster Placenta placenta of the Kakinada Bay have been described 
for the first time. The stage-wise and sex-wise frequency occurrence of P. placunae is given. The growth 
rate of the crab from the invasive to the mature stage has been correlated with the growth rate of the 
oyster. The index of condition of the infested versus noninfested oysters showed significant difference. 
I>amages to the gills and soft parts of the host were noticed. The infested oysters were mostly males. 
The oysters were hermaphroditic in most of the cases of multiple infestations. 

INTRODUCTION 

THE SPECIES of the genus Pinnotheres have a 
wide variety of hosts. Studies on the Indian 
species of Pinnotheres, mostly dealt on the 
description of the species (Homell and South
well, 1909; Southwell, 1910; Chopra, 1931; 
Chhapgar, 1957, 1958; Alcock, 1900; Awati 
and Rai, 1931; Jones, 1950; Jones and Maha-
devan, 1967; Krishna Pillai, 1951; George 
and, Noble, 1968; Ganapati and Ramasastry, 
}969;, Sankarankutty, 1966) and a few were 
made on aspects such as the frequency of 
occurrence, life cycle, biology, ecology and 
e]thology (Silas and Alagarswami, 1969; 
Krishna Kumari and Rao, 1974; Bhavanarayana 
and Lahtha Devi, 1974). 

Growth and development in relation to the 
isize of the host have been reported in the case 
lof Pinnotheres pisum, P. ostreum and an allied 
species Fabia subquadrata (Atkins, 1926; 
Houghton, 1963; Christensen, 1959; Chris
tensen and Dermott, 1958). 

* Formed part of Ph. D. Thesis, Andhra University, 
Waltair. 

•• Present address : Kakinada Research Centre of 
Central Marine Fisheries Research Institute, Koti-
palli Road, Kakinada - 2. 

Effect of infestation of Pinnotheres spp. on 
the host have been reported (Hale, 1927; 
Amemiya, 1929; White, 1937; Strauber, 1945; 
Sandoz and Hopkins, 1947; Bemer, 1952; 
Egami, 1953; Sugiura et al., 1960; Silas and 
Alagarswami, 1967; Krishna Kumari and 
Rao, 1974; Narasimham, 1984). 

Pinnotheres placunae is a confirmed com
mensal, but the inadvertant damage it may 
cause at times has forced many to brand it a 
parasite. To augment our knowledge of the 
several facets of life of these interesting crabs, 
studies on Pinnotheres placunae a symbiont of 
Placenta placenta have been made to renew the 
description of male and female crabs and 
their developmental stages. Information on the 
frequency of occurrence, growth and develop
ment in relation to the size of the host and 
effect of infestation are dealt here. 

The author wishes to express her sincere 
thanks to Prof. K. Hanumantha Rao, Head 
of the Department of Zoology for the gui
dance. The Scholarship awarded by CSIR 
for carrying out this investigation is gratefully 
acknowledged. 

MATERIAL AND METHODS 

Monthly samples of the host Placenta pla
centa Linnaeus were obtained over a period of 
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two years (1974-1975) from the Kakinada Bay. 
Samples were brought to the laboratory and 
5-10 oysters were preserved in 5% formalin. 
Most of the oysters were examined in live 
condition in order to collect the live crabs for 
their macro and microscopic examination. 

The length (antero-posterior axis), width 
(side to side in the broadest region) and height 
(greatest dorso-ventral distance when the val
ves are closed) of the oyster were measured 
to the nearest mm. The total weight of the 
oysters, meat weight, shell weight and dry 
weight of the meat were recorded to the near
est mg. Care was taken while opening the oys
ters. The precise location of the crab in the 
mantle cavity, extent of damage if any on the 
soft parts of the host were noted. The sex of 
the oyster, number of crabs in each host, their 
sex and developmental stage were also noted. 
Carapace length (from tip of anterior margin 
of the carapace to the anterior margin of 
first abdominal segment and width (across 
the carapace) of the crab were measured to 
the nearest mm. 

"Index of condition" of the oysters was 
estimated by 

(1) lOOOx dry weight of meat in g 
volume of shell cavity in ml ^ 

(2) 100 x meat weight/total weight. 

The relationship between shell weight and 
meat weight of the oysters was studied by 
fitting the regression equation of the type 
Y=a+bX 

OBSERVATIONS 

Mature female (Fig. 1 a-c) 

Body soft and membranous, carapace broader 
than long, circular, smooth and flat the 
antero-lateral angles though rounded are pro
nounced. First and third maxilliped with epi-

pods, second maxilliped without epipod. The 
3rd maxilliped has the antero-intemal angle 
of the ischium-merus round and evenly curved 
on outer border, set with long hairs on flat 
side, merus, ischium and carpus of the cheli-
ped are slender, palm flat, exceeding 2j 
times the width, four pairs of swimming legs, 
the third longest and fourth shortest. Abdo
men broad, flexed ventrally, extending for
ward, covering the coxopodites of all walking 
legs. Carapace varied from 4 mm to 10 mm in 
length and 6 mm to 12 mm in width. 

Occurred throughout the year, but abund
ant during February - April and August -
November. 

Hard-stage female (Stage I) (Fig. 1 d) 

Carapace hard and externally resembles 
hard stage male, eyes well developed, smaller 
in size, walking legs long and slender; abdo
men very narrow about 1/3 the width of 
carapace; distinguishable from male by the 
absence of copulatory pleopods and presence 
of biramous appendages on the abdomen. 

The carapace length ranges from 2.4 to 3.6 
mm slightly broader, width ranges from 2.6 
to 3.8 mm occurred during March - May. 

Female stage - // (Soft-shelled stage) (Fig. 1 e) 

Abdomen increases in size and wholly con
tained in sternal grove. No hairs on pleopods. 
The chelae are slightly more slender, with the 
propodus widest more distally at the base of 
the fingers. The ratio of carapace width to 
abdomen width is 1.22 and of abdomen 
length to abdomen width is 1.07. 

Carapace length ranges from 2.8 to 3.8 mm. 
Found in abundance during Jime and July. 

Female stage - III (Soft-shelled stage) 

The second and third walking legs are nearly 
equal in length, third slightly longer. The ratio 
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of abdomen length to width is 1: 1. The ter
minal segment of the abdomen has a flat arch. 

are clearly segmented and possess a few dis
tinctly plumose hairs. 

(•.4.«.k| 

Fig. 1. Pinnotheres pbeumi bvigerous female: a. Dorsal view, b. 3rd 
Maxilliped of the same, c. Chelate leg, palm - magnified view, 
d. Hard-stage female -Dorsal view, e. Soft-shelled stage female -
Dorsal view, f. Dorsal view of Male - Hard-shelled stage, g. Tip 
of copulatory pleopod enlarged, h. Soft-shelled male - Dorsal 
view, i. Pre-hard stage and j . Invasive stage. 

usually over 1.5 times wider than long. Abdo
minal appendages especially the first two pairs 

Carapace length ranges from 3 to 5 
Found throughout the year. 

mm. 
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Female stage - IV (Soft-shelled stage) 

Abdomen much broader and reaches the 
coxa of the legs in the majority of specimens. 
The sternal depression is much broader. The 
carapace-abdomen width ratio has also further 
decreased and is equal to 1.0. Abdominal 
legs fully developed and well supplied with 
hairs. 

Specimens range from 4 to 7 mm in cara
pace length. Found throughout the year. 

Male hard-shelled stage (Stage I) (Fig. 1 f, g) 

Carapace hard, smooth, well calcified, the 
antero-lateral angles well pronounced, eyes 
orbicular anterior portion between eyes curved 
and slightly elevated, measuring about l/4th of 
carapace width. Merus - ischium and carpus 
of cheliped moderately stout, palm promi
nently bulged at base of claws. The length-
width ratio of carapace 1: 1.2, the ratio of 
dactylus to the length of upper border of palm 
1: 1.8, walking legs in four pairs, third pair 
being the longest. Dactyl! and coxae of all 
walking legs setose, abdomen narrow, 'V 
shaped. 

Carapace ranges from 3 to S mm in length. 
Occurred throughout the year, dominant dur
ing March to May. 

shape of the carapace, the relatively slender 
and longer chelipeds and walking legs which 
are devoid of much of the hairs. 

Carapace length ranged from 4 mm to 7 mm. 
Found throughout the year. 

Pre-hard stage (Fig. 1 i) 

Carapace more or less circular, slightly 
broader than long, soft, front slightly elevated, 
eyes prominent, chelipeds and walking legs 
elongate and slender. Third pair of walking 
legs the longest and the last pair shortest. 
Externally sexes indistinguishable. White in 
colour, with reddish brown eyes. Carapace 
ranged from 1.5-2.4 mm in length. Occurred 
in March - May. 

Invasive stage (Fig. 1 j) 

Carapace flat, slightly wider than length, 
front elevated, slightly bilobed, prominently 
angled at side and 1/3 the width of carapace 
Eyes large, cheliped stout, palm hairy and pro
portionately wider than in other stages. Claws 
slender and much overlapping. The propodi 
of third and fourth pairs of legs have branched 
setae. Dactyli of all legs claw-like, sharp and 
pointed, bear long setae on the outer and 
inner borders. 

Male soft-shelled (Stage II) (Fig. 1 h) 

Slightly larger than hard-shelled male, 
carapace soft, smooth, with antero-lateral mar
gins pronounced. Chellipeds and walking legs 
slender and longer than in the preceding stage. 
Hairs on inner distal portions of propodi of 
third and fourth walking legs often longer. 
Abdomen narrow, l/3rd the width of cara
pace. 

Differences between the hard-shelled stage 
male and soft-shelled stage male are in the 

Grey in colour with reddish brown eyes. 
Carapace dimensions ranged from 1.4 - 1.6 
mm in length. This is the smallest crab stage 
observed in fair numbers during March - May. 

FREQUENCY OF OCCURRENCE 

Examination of 1,642 oysters revealed that 
1,100 oysters were infested with one or more 
crabs. The infestation varied from 28% in 
May (during 1974 and 1975) and 93% in Sep
tember (1974 and 1975). 
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Oysters with single, double and triple infes
tations formed 83.09%, 11.27% and 5.63% 
respectively. Data on sex-wise occurrence of 
crabs, stage of development and the frequency 
of the single and multiple infestations are pre
sented in Tables 1 and 2. 

TABLE 1. Sex-wise and stage-wise 
P. placunae 

Female 

occurrence of 

Number 

Stage I 

Stage II 

(Hard-shelled stage) 

(Soft-shelled stage) 

Stage i n (Soft-shelled stage) 

Stage IV 

Stage V 

Male 

Stage I 

Stage II 

(adult non-ovigerou?) 

(adult-ovigerous) 

Total 

(Hard-shelled stage) 

(Soft-shelled stage) 

Total 

50 

46 

44 

230 

708 

1078 

176 

94 

270 

Location of the crabs in the oysters revealed 
that mostly (50.5%) the crabs were found 
near the gills, in 36.9% of the cases near in-
halent siphon and in the rest near the gonad. 

Out of 1,646 oysters examined, 808 oysters 
were females, 742 males and 92 were herma
phrodites. In most of the cases, where multi
ple infestations were found, the oysters were 
hermaphroditic. 

GROWTH AND DEVELOPMENT IN RELATION 
TO SIZE OF THE HOST 

The mean sizes and size ranges of the crabs 
irrespective of sex and developmental stage, 
found in each size group of oyster showed (Fig. 
2) a positive crab-host size relationship. 

Immature crabs are found in the propor
tionately smaller oysters; eventhough the lar
ger oysters, could obviously accommodate 
them. Very large oysters over 85 mm in length 
often contain a crab (82-97 %). It is also found 
that rarely (2-7%) small oysters contain relatively 

TABLE 2. Frequency of infestations and the sex of the Pea-crabs 

Infestation 

Sini^e infestation 

Double infestation 

TWjde infestation 

Total 

Number of 
oysters 

914 

124 

62 

1100 

Female 

880 

124 

74 

1078 

Pea-crabs 
Male 

34 

124 

112 

270 

Total number of 
Pea-crabs 

914 

248 

186. 

1348. 

In all cases of double infestation, a male 
and a female crab were present and in triple 
infestation the ratio was one ovigerous female 
to two males (1:2). It was also observed that 
invariably, the males were in different stages 
of development (hard-shelled and soft-shelled). 

larger crabs. The minimum size of the oyster 
that is infested by the crab measured 30 mm in 
length. The size of the crab varied from 1.4 to 
1.7 mm in carapace length. Oysters of 30-60 
mm in length are frequently infested by the 
invasive and pre-hard stage crabs during; 
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March-April. Mature and adult stages of 
crabs are generally met within the larger oys
ters, above 90 mm in length. Small crabs may 
also be found in the larger oysters, but crabs 
with 8 mm - 12 mm carapace width are not 
found in the smaller oysters of length 50 - 80 
mm. Crabs in the invasive stage infest smaller 

NUMBER OF CRABS 
!2 28 34 37 56 a 137 254 34 29868 S 36 

• I I I . . I - I . • • - • ' ' ' -* f ' ^ 

35 ' 55 ' /S ' 9'5 • riS ' l35 • 1̂ 5 ' i ^ 
LENGTH GROUPS OF OYSTERS IN MM 

Fig. 2. Relation between size of the crab and the 
size of the host. 

1974-75 averaged 43.78 for the crab infested 
oysters and 51.13 for the non-infested oysters. 
By employing the second formula, in the in
fested oysters, the value is 45.64 while in the 
non-infested oysters the value obtained is 
53.16. Meat and shell weight of the infested 
versus non-infested oysters show significant 
difference (Fig. 3). The meat - weight shell-
weight relationship of the infested oysters is 
Y = 2.491-1-0.1891 X and non infested oysters 
is Y=2.610 4-0.2008 X. 

Where Y = meat weight of the oyster in 
grams. The analysis of covariance (Table 3) 
showed significant difference in the elevation, 
hence the equations are given separately. 

The seasonal variations in the percentage 
meat weight by shell weight during 1974 and 
'75 are presented in Fig. 4. 

Damages to the gills, palps and mantle of the host 

There were ulcer-like structures on the mantle 
(Fig. 5). These are more common in the 
window-pane oysters of 140-160 mm length. 
Damages to the gills and palps were also 
noticed. 

Effects on reproduction 

oysters and concurrently reach the maximum 
size and maturity with the host. In 20 infested 
oysters (1.8%) mature crabs with a minimum 
carapace length of 4 mm are found in "poorly 
nourished" oysters of the length group 60-70 
mm (wet meat weight of "poorly nourished" 
oysters less than the meat weight of healthy 
oysters of the same length group, infested by 
the crab). 

EFFECT OF INFESTATION ON THE HOST 

Index of condition 

The index of condition of the windowpane 
oyster by employing the first formula during 

The data on hand reveal that the oysters 
infested with the crabs are mostly males 
(Table 4). There were 92 hermaphroditic oysters 
with multiple infestation. Oysters with two 
or three P. placunae are found to be mostly 
hermaphroditic. 

There were three instances showing gill 
erosion and indeterminate sex condition of 
the oyster, but without a crab. The hermaphro
ditic condition has been observed in the oys
ters of 138 mm to 160 mm length. In few 
cases (12.6% of the infested oysters) the crab 
lodges near the gonad and due to crawling 
and continuous pressure exerted by the crab. 
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the gonad did not develop, and the sex of the 
oyster could not be determined even in the 
individuals of 53 mm - 73 mm in length (above 
35 mm in length sex can be differentiated) 
irrespective of peak spawning season (October -
December). 

DISCUSSION 

The description of Pinnotheres placunae as 
reported by Chhapgar (1957) differs from that 

dactylus and palm of chelate legs differ from 
those given by Chhapgar (1957) presently the 
dactylus being more than threefourths of the 
palm, in the case of invasive and pre-hard 
stages, the length of dactylus and palm are 
equal. 

The number of developmental stages in 
Pinnotheres placunae are the same as observed 
in P. vicajii (Krishna Kumari and Rao, 1974), 
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Fig. 3. Relation between shell-weight and meat-weight of the infested and 
non-infested oysters. 

given by Homell and Southwell (1909) in the 
lengths of the dactyli and palm of the cheliped. 

Present description of Pinnotheres placunae 
agrees with the description given by Chhapgar 
(1957). However, there is a slight difference 
in the structure of the maxilliped. According to 
Chhapgar (1957), the antero-intemal angles 
of the ischium - merus of the external maxi-
jiped are rounded. Various proportions of 

P. ostreum (Christensen and McDermott, 1958) 
and Pinnotheres sp. (Silas and Alagarswami, 
1969). P. placunae completes its life history 
from the invasive to the mature stage in Pla
centa placenta itself. Occurrence of soft 
shelled male in stage II in P. placunae agrees 
with the observations of Rathbun (1918), Atkins 
(1926), Strauber (1945), Silas and Alagar
swami (1969) and Krishna Kumari and Rao 
(1974). 
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, The frequency of occurrence of P. placunae 
in Placuna placenta of Bombay Coast was 
given as 90% (Chhapgar, 1957). There were 

study) is that the males have entered the 
oyster in search of females for copulation, or 
they might have entered inadvertantly while 

four double infestations in ten oysters exa- seeking an uninfested oyster. The abundance 

TABLE 3. Analysis of covariance to test the significance of differences between regression lines of the infested and 
non-infested Placenta placenta in the shell-weight - meat-weight relationship 

Sources of variation 

Due to regression within 
infested and non-infested 

Differences between 
regression Co-efficients 

Residuals due to regression 
pooled within 

Differences between adjusted mean 

Total 

Deviations 
df 

296 

1 

297 

1 

300 

from 
SS 

1709.9272 

5.7444 

1715.6716 

44.81344 

1760.48504 

regressions 
MS 

5.776781 

5.7444 

5.776672 

44.81344 

Comparison of slopes F=0.9943 (dy 1,297) N. S. 

Comparison of elevation F= 7.7576 (dy 1,298) S. 

NS : Not significant at 1%. 

S : Significant at 1 %. 

TABLE 4. Predominance of males over females of the infested oysters 

Sex of oysters 
inhabiting 
pea-crabs 

Male 
Female 
Hermaphrodite 

Total 

Single 

512 
397 

5 
914 

Infestations 

Double 

58 
27 
39 

124 

Triple 

8 
6 

48 
62 

Total 
number 
counted 

578 
430 

92 
1100 

Percentage 

52.54 
39.06 
8.40 

mined, five single infestations and only one of females over males is due to short life span 
oyster was uninfested. 

The possible explanation for the double 

of males (Christensen arid Mc Dermott, 1958) 
and free living habit of males. The present 
observations on the growth and development 

and triple infestations (observed in the present of /*. placunae in relation to the size of host, 
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Placenta placenta are in agreement with the 
works on P. pisum by Houghton (1963) and 
Christensen (1958), P. ostreum by Atkins (1926) 
and Christensen and Mc Dermott (1958); 
and an allied species of Pinnotheres, Fabia 
subquadrata by Wells (1940) and Pearce (1966). 
Occurrence of mature crabs (4 mm in carapace 
length) in the oysters of 60-70 mm in length 
exhibit stunted growth; however, the crabs 

crabs were also immature, and this is corro
borated by the present observations. They 
have not come across the instances of the 
occurrence of mature, but small size crabs in the 
immature, small oysters. Heavy gill damage 
and abnormal growths on the mantle of the 
oysters of 140-160 mm length may be due to 
the greater time availability for more extensive 
damage in the older hosts. Damage to tissues 

Fig. 4. Seasonal change in percentage of meat-weight/shell-weight of Placenta 
placenta during the year 1974 and 1975. 

attained maturity. The factors that limit the 
growth of the host also directly or indirectly 
limit the growth of the crab. 

According to Homell and Southwell (1909) 
immature Placenta placenta are less frequently 
infested by the crab, whereas in the present 
study, prehard and invasive stage crabs are 
often found in the oysters of 30-60 mm length. 
They further stated that in such instances of 
immature oysters infested by the crabs, the 

would appear to be due to the movements 
of the crab, resulting in abrasion. As the 
crabs feed on the food of the oyster, malnu
trition may be expected leading to debility. 

Present observations on the index of con
dition of the infested oysters are in agreement 
with those of Sandoz and Hopkins (1947). 
Narasimham (1984) while studying the bio
logy of window-pane oyster Placenta placenta 
from Kakinada reported the condition index 
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