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Abstract: Studies on biodiversity and distribution of pen shells were conducted at Merambong

Shoal (N1  19’ 55.62” E103  35’ 57.75”), Tanjung Adang Shoal (N1  19’ 48.03” E103  33’ 59.44”)o o o o

and Merambong Island (N1  18’ 54.83” E103  36’ 33.37”) off South Western Johor coast, Malaysiao o

from August 2005 to June 2006. A total of 135 individuals were collected from three different

stations. Pinna bicolor and Pinna atropurpurea were dominance. Higher density of pen shells were

recorded in St 1 with 0.027 ind/m  and St 2 was recorded lower density with 0.004 ind/m  at2 2

Merambong Shoal. Univariate analysis at Merambong Shoal population recorded higher values for

diversity and richness indices compared to Tanjung Adang Shoal and Merambong Island but the

value of Evenness index was quite similar between the three stations. Fifty eight individuals of

pen shell were collected from study areas for taxonomy identification. Seven groups of pen shell

were identified base on the internal and external surface of the valves of pen shell. Seven species

were clearly identified which Pinna and Atrina were dominant from the seagrass bed of Sungai

Pulai, Peninsular Malaysia.
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INTRODUCTION

The Pinnidae or Pen shells are widely distributed

in the Indo-Pacific from southeastern Africa to

Melanesia and New Zealand, north to Japan and to

New South Wales and New Zealand. Pen shells are

a lso  found in M editerranean and American

waters . Atrina and Pinna species exist as[19 .16 .3 .25]

metapopulations, composed of small groups or patches

of individuals. Pen shells are generally  large  bivalves

(30-48  cm  long), triangular in  shape,  thin, shell

tapering to a point and light yellow-brown to dark

brown in color. Pen shells live with their pointed end

embedded in sediment, attached by abundant fine

byssal threads . Pen shells are relatively common[13 ,22 ,8 ,9]

at the sandy substrate of the seagrass beds (Posidonia

oceanica and Cymodocea nodosa), lagoons and coral

rubble areas . Most publications of pen shells come[1 ,14]

from the researchers in Indo-Pacific, Mediterranean and

American regions . Pen shells show a considerable[19 ,16 ,17]

morphological variation creating taxonomic confusion

for many taxonomists. The genetic heterogeneity

analysis and RAPD marker detection have been used

to identify pen shells up to species level . According[24]
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to Butler , Pinna and Atrina species exhibit external[1 6 ]

fertilization and the chances of successful fertilization

are dependent on the proximity of other spawning

individuals as well as other factors, including water

movement . Pen shells reach sexual maturity at a shell[4]

length of not less than 15 cm. The reproductive cycle

of pen shells appeared to be an annual event. In the

temperate, females exhibited a major spawning in

autumn to early winter, with a possible minor spawning

in early summer, while males underwent multiple

spawning from early summer to late autumn, and

during mid-winter . Little is known of pen shells[10]

population in Malaysia waters. Pen shells are also one

of the important fisheries resources and it can easily be

established as important commercial species. This study

was started from August 2005 until June 2006. The

line quadrat transect method is a popular method used

to estimate the distribution and abundance of benthic

organisms present in particular area . The emphasis[4]

was given to identification of pen shell species at first.

The aim of the study is to generate some information

on the ecological habitat, taxonomy, distribution and

abundance of the pen shells in the Sungai Pulai

seagrass beds. These areas were chosen because of the

natural abundance of pen shells that live in association

with the seagrasses.

MATERIALS AND METHODS

Study Areas / Sampling Location: Studies on

distribution and diversity of pen shells were conducted

at Merambong Shoal (N1  19’ 55.62” E103  35’o o

57.75”), Tanjung Adang Shoal (N1  19’ 48.03” E103o o

33’ 59.44”) and Merambong Island (N1  18’ 54.83”o

E103  36’ 33.37”) off South Western Johor coast,o

Malaysia areas from August 2005 to June 2006 (Fig.1).

Quadrat Transect Technique: A quadrat of 1 m  size2

that was sub-divided to 16 sectors was used . Five[7]

replicates of line quadrate were used during the

sampling time. The quadrates were set at every 5 m

along the transect line set perpendicular to the shoal

line. The pen shell assemblage in each quadrat was

recorded. After the number of pen shells has been

complete counted and recorded, the associated flora in

the surround same quadrate were recorded in

percentage cover. Estimates of coverage of can be

made using a technique developed by Saito and

Atobe . This technique uses classes of dominance,[20]

which are converted to frequency and percentage cover.

Identification was made from the specimen and

photographs according to Japar Sidik and Muta

Harah  [12 ,11 ,15 ,6]

Species Identification: A total of 58 individuals were

collected from the study areas during low tide and

were transferred to the laboratory for species

identification, labeled specimens were stored and

images were taken and recorded. Shells were measured

using digital vernier caliper for total length and other

shell morphometric characteristics. Measurement was

emphasize the following parameters :- length of

anterior to posterior adductor (1), posterior adductor to

posterior shell margin (2), dorsal posterior margin (3),

dorsal margin (4), width (5), height (6), width of sulcus

(7) posterior adductor to posterior nacreous lobe (8)

and dorsal nacreous length (9). For the identification of

the different morphological structure on pen shell

species, the works of Winckworth  were[23 ,19 ,4 ,21 ,8 ,9 ,17]

followed.

Data Analysis:

Species Diversity: Diversity indices were calculated

using PRIMER (Plymouth Routines In Multivariate

Ecological Research) v5 statistical program. The three

diversity indices of the univariate analysis were

Shannon’s diversity index, Margalef’s richness index

and Pielou’s evenness index.

 

Multidimensional Scaling (MDS) Analysis: The

multidimensional scaling (MDS) were used to find the

distribution of species according to the different

stations. The goodness of fit of MDS was measured by

the stress value. Generally, a stress below 0.05

represents an excellent fit while a figure below 0.1

indicates good relationship and below 0.2 is considered

useful .[5]

RESULTS AND DISCUSSION

Distribution of Pen Shells: It was observed that, the

pen shells of Merambong Shoal, Tanjung Adang Shoal

and Merambong Island were patchy in existence,

composed of small clusters or sometime existed as

patches of individuals. Pen shells live associated with

the seagrasses (Enhalus acoroides, Cymodocea

serrulata, Thalassia hemprichii and Halophila sp.) at

Merambong and Tanjung Adang Shoals. Most of the

pen shell live associated with soft coral and zoanthids

at the rocky shore area in Merambong Island.
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Fig. 1: Map showed the sampling areas. Merambong Shoal (A), Tanjung Adang Shoal (B) and Merambong Island

(C) off South Western Johor coast, Malaysia

From the 50 meter line transect it was found that

one to three individuals in each quadrat. A total of 135

individuals of pen shells were recorded from three

stations. Among them, 78 individuals from Merambong

Shoal, 35 individuals from Tanjung Adang and 22

individuals from Merambong Island (Table 1), (Fig. 2)

and (Fig. 3A). In the present study, the density was

low. Density of pen shells recorded in St 1 was 0.027
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ind/m  and St 2 was 0.004 ind/m  at Merambong2 2

Shoal. Tanjung Adang Shoal recorded 0.014 ind/m  at2

St 3. In addition, Merambong Island recorded 0.009

ind/m  at St 4. The higher densities were recorded at2

St 1 and the lower densities were recorded at St 2.

Butler and Keough  reported the densities of pen shell[4 ]

in Australia coastal  water  was  up  to  14 

individuals   per  m . P. bicolor were presents all the-2

stations. P. muricata only founded at Merambong

Shoal and Merambong Island. But P. incurva was

present at Merambong and Tanjung Adang Shoals. The

abundance of P. deltodes and P. atropurpurea were at

Merambong Shoal and Merambong Island. Atrina

pectinata was found at Merambong and Tanjung Adang

Shoals but A. vexillum  were present at Merambong

Shoal. Most of the pen shells were found in the range

of 10 cm to 30 cm long and 5 cm to 12 cm width.

The growth of pen shells is relatively slow (3-4

cm/year), based on annular growth rings in specimens

and may live up to 18 years[19 ,4 ,21]

According to Butler and Keough , there was no[4]

obvious strong relationship between density of Pinna

bicolor and various physical and biological variables in

Australia coastal water. However, in Merambong Shoal,

Tanjung Adang Shoal and Merambong Island, pen

shells are patchy in their distribution and it is proved

by the quadrate line transect result. Only one to three

individuals found in each meter square of quadrate. Pen

shells from these areas were constantly been sought

after by the villagers who frequently visited to the

seagrass beds during low tide period. The low

abundance might be largely attributed to this activity.

Species Diversity: From the univariate analysis of pen

shells (Table 2), the diversity index recorded higher

value at Merambong Shoal St 1 (1.71) and the lowest

value at Tanjung Adang Shoal St 3 (1.15) (Fig. 3B).

Highest richness indices values was recorded at

Merambong Shoal St 2 (1.737) and the lowest value at

Merambong Island St 4 (0.96) (Fig. 3C). Similarly, the

highest evenness indices was recorded at Merambong

Island St 4 (0.96) and the lowest value recorded at

Tanjung Adang Shoal St 3 (0.71) (Fig. 3D).

From the results it is showed that the relatively

higher abundance of pen shells at Merambong shoal as

compared to Tanjung Adang Shoal and Merambong

Island. This is further supported by the univariate

diversity analysis done for the result gathered in the

study area. We can also confirm that the pen shells are

patchy in their distribution.

As earlier been mentioned, pen shells are

distributed as a metapopulations species, where the

populations are patchy, composed of small groups or

patches of individual . Butler  also mentioned that[14] [3]

the spatial patchiness of Pinna bicolor must be

considered before interpreting the situation. In many

areas, Pinna bicolor can occur in patches only a few

meters to a few tens of meters in diameter separated

by gaps of similar size.

Multidimensional Scaling (MDS): Fig 4 and 5 show

the MDS ordinations of the clustering communities of

pen shell respectively at Merambong Shoal (MS),

Tanjung Adang Shoal (TAS) and Merambong Island

(MI). MDS analysis showed a clear separation between

the four sites. The stress value quoted together with the

ordination showed in zero values and it is indicated

that an excellent fit and this showed each sites were

clearly different with one other (Fig 4). 

In term of similarity amongst populations,

dendrogram plots show from the study areas there are

two areas group together (MS St 1 and TAS St 3) and

(MS St 2 and MI St 4). Result showed MS St 1 is

correlated to TAS St 3 and they can be grouped

together at 71% similarity (Fig. 5) and MS St 2 is

correlated to MI St 4 which, can be grouped together

at 68% similarity. These two groups are correlated by

the total number of pen shells existing in each area.

MS St 1 and TAS St 3 recorded higher number of

individuals compared to MS St2 and MI St 4.

Species Identification: A total of seven species of pen

shells were recorded from the seagrass bed and rocky

shore at Merambong Shoal, Tanjung Adang Shoal and

Merambong Island (Table 1). The identification of the

species was base on the nine characteristics of internal

and external of the valves (Fig. 6). Among these seven

species, five species belongs to the genus Pinna was

recorded and two species belongs to genus Atrina.

Pinna bicolor and Pinna atropurpurea were the

dominant species in these study areas. 

In the seagrass bed and rocky shore areas of Sungai

Pulai, Johore, Malaysia, P. deltodes Menke was recorded

at Merambong Shoal and Merambong Island and P.

incurva Gmelin was recorded at Merambong and

Tanjung Adang Shoals (Fig. 7). These two species of

pen shells was a new distribution recorded in the Sungai

Pulai seagrass bed and rocky shore areas of southern

part of Peninsular Malaysia. The previous study by

Rosewater   only mention and recorded the existing of[19]



Res. J. Fish. & Hydrobiol., 3(2): 54-62, 2008

58

Table 1: List of pen shells species in the study areas.

Species M erambong Shoal Tanjung Adang Shoal M erambong Island

-------------------------

St 1 St 2 St 3 St 4

Pinna bicolor 25 3 20 5

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pinna muricata 4 1 0 3

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pinna deltodes 8 3 2 6

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pinna atropurpurea 18 2 9 8

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pinna incurva 2 0 1 0

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Atrina vexillum 3 0 0 0

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Atrina pectinata 8 1 3 0

Total 68 10 35 22

Fig. 2: Number of individual present for every study sites (Pb=Pinna bicolor; Pm=P. muricata; Pd=P. deltodes;

Pa=P. atropurpurea; Pi=P. incurva; Av= Atrina vexillum; App=A. pectinata pectinata; Ap=A. pectinata

Table 2 : Univariate analysis of the pen shells at Merambong Shoal, Tanjung Adang Shoal and Merambong Island.
Stations No. of individuals Densities (N/m ) Taxa S Diversity Richness Evenness2

recorded (N) Index (H’) Index (d) Index (J’)

M erambong Shoal St 1 68 0.027 7 1.631 1.422 0.8383

----------------------------------------------------------------------------------------------------------------------------------------

St 2 10 0.004 5 1.505 1.737 0.935

Tanjung Adang Shoal St 3 35 0.014 5 1.145 1.125 0.7113

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M erambong Island St 4 22 0.009 4 1.331 0.9598 0.9598



Res. J. Fish. & Hydrobiol., 3(2): 54-62, 2008

59

Fig. 3: Graph of univariate analysis three indices for every study areas. Total number of individuals (A), Diversity

Index (B), Richness Index (C) and Evenness Index (D).

pen shell in Malaya. The statements given are not

specific to an exact area. Also Purchon and Purchon ,[18]

reported the existing of pen shells only at northern part

and east coast of Peninsular Malaysia especially in

Kuala Kedah, Pulau Pinang, Lumut and Pulau

Perhentian.

Conclusions: From this study it could be concluded

that the seagrasses of Merambong and Tanjung Adang

Shoals provided rich habitat for pen shells where,

Enhalus acoroides, Cymodocea serrulata, Thalassia

hemprichii  and Halophila sp. were among the

dominant  species.  However,  pen  shells  also  can

be  found  at  the  rocky  shore area in Merambong

Island.  A  total  of  135  individuals  of pen shell

were  found  at four studies areas and they were

patchy  in  distribution.  Higher  density  of  pen

shells  were  recorded at  St  1  with  0.027 ind/m2

and  St 2  recorded  lower density with 0.004 ind/m2

at   Merambong   Shoal.   Seven   species   of   pen
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Fig. 4: MDS ordinations plot for pen shells at Merambong Shoal (MS), Tanjung Adang Shoal (TAS) and

Merambong Island (MI) surveyed in period between August 2005 until June 2006.

Fig. 5: Dendrogram plot for pen shells at Merambong Shoal (MS), Tanjung Adang Shoal (TAS) and Merambong

Island (MI) surveyed in period between August 2005 until June 2006

Fig. 6: The genus taxonomic difference between  (A) : Pinna  and (B) : Atrina.

shells  were  recorded  from the seagrass bed and

rocky shore at Merambong Shoal, Tanjung Adang

Shoals and Merambong Island. Pinna bicolor and

Pinna atropurpurea were found to be dominant in

these three study areas. Univariate analysis at

Merambong Shoal population recorded higher values

for diversity and richness indices compared to the

Tanjung Adang Shoal and Merambong Island but the

value of evenness index was quite similar between

Merambong Shoal, Tanjung Adang Shoals and

Merambong Island. Multidimensional scaling (MDS)

and  dendrogram  plots found the stress value were

zero and it indicated that excellent fit. Two groups

were  found  from  MDS  and  dendrogram plots

which Merambong Shoal (St 1) is correlated to

Tanjung  Adang Shoal (St 3) and Merambong Shoal

(St 2) correlated to Merambong Island (St 4). In

addition, Pinna deltodes Menke and Pinna incurva

Gmelin was new distributions records from Sungai

Pulai seagrass bed.
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Fig. 7: Inside left valves of Pinna bicolor (A), Pinna deltodes (B) and Pinna incurva (C) showing the position
of nacreous lobes and posterior adductor muscle scar. 1 - anterior to posterior adductor; 2 - posterior
adductor to posterior shell margin; 3 - dorsal posterior margin; 4 - dorsal margin; 5 - width; 6 - height;
7 - width of sulcus; 8 - posterior adductor margin to posterior nacreous margin and 9 - length of nacreous.
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