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Introduction
Barnacle infestations on wild mud crab, genus Scylla have been 

described earlier by Jeffries and Voris [1]. But nowadays, mud crab 
culture have been developed to support the fisheries industry by 
introduced the new commercial species. Most Asian country have 
been success for the culturing of the mud crab i.e. Thailand, Vietnam 
and Philippines [2], but no proper treatment were taken to solve the 
problem especially for the infestation of parasites and ecto-symbiont of 
mud crab. Some study did not mention about there is no significant of 
the attachment of pedunculate barnacle to the mud crab [3-7]. But in 
this case, this pedunculate barnacle may be able to give effect to the mud 
crab respiratory system especially for adult mud crab. Barnacles for this 
present study are from order Thorarica, Suborder Lepadormorpha and 
genus Octolasmis spp. [1,8-11] which having peduncle and capitulum 
which is usually protected by calcareaous plates. Commonly this 
genus of pedunculate barnacle are normally found in shallow littoral 
or pelagic waters and widely distributed in tropical and temperate 
area [12,13]. Octolasmis spp are one of the special genus in Cirriped. 
This genus normally formed special biological characteristics for 
adapting the sessile life during the long term evolutionary process, 
affecting the breath, development and ingestion of hosts [14]. The 
pedunculate cirriped, Octolasmis spp. were found to occur in large 
number on the gills of wild mud crab from all over the Asian country 
including Thailand, Singapore, Indonesia and India. From the previous 
study mentioned about the seasonal distribution of this pedunculate 
barnacle are very low in rainy season [6]. But there is no specific data 
that report the side effect of this pedunculate attachment to the host. 
Yap and Lim [15] have carried out the study of adhesive secretions 
from the cyprid larvae of Octolasmis spp. inhibiting the gills of mud 
crab using α-cells. According to Lavilla-Pitogo et al. and Lavilla-Pitogo 
and Pena [16,17], there are some effect of barnacles infestation on 
the gill of mud crab in cultured condition such as this pedunculate 
barnacles that inhibit the respiratory chambers occupy the space on 
the gills normally available for oxygen and carbon dioxide exchange. 
This can results to the negative effects of Octolasmis spp. infestation are 
competition for oxygen or blockage of the gills due to accumulation of 
debris on colonized respiratory surfaces. There are no proper methods 
of prevention and controls for Octolasmis spp. are developed. Some 
study also report that the crabs that heavily infected with pedunculate 

barnacles could also be disadvantaged due to the extra weight carried 
as well as being less marketable [18,19]. Objectives of this study are 
to describe the pedunculate barnacle infestation effects on the gill 
structure of the wild mud crab.

Methodology
Sixty wild mud crabs, genus Scylla were randomly sampled using 

crab trap or known as “binto” from Setiu Wetland (5o40’47.93”N, 
102o42’45.04”E) of Terengganu coastal area, Malaysia. The crab were 
brought back to the Aquatic Organism Health laboratory of Institute 
of Tropical Aquaculture, Universiti Malaysia Terengganu and kept 
and maintained in aerated aquaria fill with brackish water which the 
salinity is same quality with natural environment (20-30ppt). The 
carapace width (CW) and body weight (BW) were measured by using 
caliper (vernier) and electronic balance (Sartorius) respectively. A total 
of 60 crab samples were measured and examined in this present study. 
The procedure of diagnosis takes about one hour for each crab sample 
for examined. Identification of mud crabs species were according to 
Keenan et al. and Keenan et al. [20,21]. Gill with attachment of barnacle 
were taken off from the mud crab body and fixed in 10% formalin. 
Tissue processing was done by using standard tissue processing for 
histology study and were stained using Hematoxyline and Eosin (H&E) 
stain. For Scanning Electron Microscope (SEM) procedures, all the 
samples were directly captured using fresh samples. These SEM process 
were follow Hitachi TM1000 Tabletop SEM.

Result and Discussions
From this study, the barnacle only covered the gill lamellae with 
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Abstract
Most Asian country have been success for the culturing of the mud crab i.e. Thailand, Vietnam and Philippines 

but no action were taken to solve the barnacle infestation problem of mud crab. Previous study did not mention about 
significant of the attachment of pedunculate barnacle to the mud crab. But somehow, this pedunculate barnacle 
may be able to give effect to the mud crab respiratory system especially for adult mud crab. This preliminary study 
are to observe the effect of the pedunculate barnacle attachment to their host using histopathological and Scanning 
Electron Microscopy (Tabletop SEM 1000, Hitachi) observation. Histological sectioning of gill wild mud crab with 
the Hematoxylene and Eosin staining (H&E Stain) were done to study about their effect. The results show the 
attachment of the pedunculate barnacle is temporary and will be left the host-gill during molting period.

Study on the Attachment of Octolasmis spp. on Gill of Wild Mud Crabs, 
Genus Scylla from Setiu Wetland, Terengganu, Malaysia
Ihwan MZ*, Ikhwanuddin A, Ambak MA, Shuhaimi AD, Wahidah W and Marina H
Institute of Tropical Aquaculture, Universiti Malaysia Terengganu, 21030 Kuala Terengganu, Terengganu



Citation: Ihwan MZ*, Ikhwanuddin A, Ambak MA, Shuhaimi AD, Wahidah W, et al. (2015) Study on the Attachment of Octolasmis spp. on Gill of Wild 
Mud Crabs, Genus Scylla from Setiu Wetland, Terengganu, Malaysia. Poult Fish Wildl Sci 3: 142. doi:10.4172/2375-446X.1000142

Page 2 of 3

Volume 3 • Issue 2 • 1000142
Poult Fish Wildl Sci
ISSN: 2375-446X  PFW, an open access journal

their cement structure and did not penetrate to the internal part of the 
gill. Mud crabs easily removed the barnacle every time it’s molting. But, 
if the numbers of infection are high, the barnacle can give an effect to 
their host by decreasing the surface of gill chamber that can result of 
low oxygen and nutrient absorption or deficiency of gill to absorb the 
nutrient from water. Figure 1 show the histological sectioning of gill 
wild mud crab with the Hematoxylene and Eosin staining (H&E Stain). 
Figure 1 shows the normal gill of wild mud crab. Normally, gill of crab 
contain with gill chamber. Gill lamellae are the structure arrangement 
of chitin plates with no cells. 

The observation of pdunculate barnacle attachment on the gill 
show there is no significant effect to the host. The barnacles allow 
only a part of their holdfast which is less than 1mm penetration which 
covers the surface of the gill. The chitin gill lamellae structure must be 
study to know their component of their chemical structure that attracts 
this barnacle able to attach. Figure 2 show the site of attachment of 
pedunculate barnacle’s genus Octolasmis on wild mud crab genus 
Scylla. Figure 2a show the site of attachment and Figure 2b show the 
attachment part with the structure of holdfast/cement structure that 
allowed this barnacle species hardly attached. These pedunculate 
barnacles are found on the gill by the respiration process of the mud 
crab which filtered water from surrounding to absorb the oxygen. 

Till now, there are no proper treatments for the pedunculate 
barnacles have been study [22]. Mostly barnacle cyprid attachment were 
done by the secretion of cement at the tips of antennules, it is initially 
in a normal crustacean orientation relatives to the substratum, ventral 

surface down. Small or large, generalized or specialized , the next moult 
of the planktonic stage VI nauplius yields a change of form to non-
feeding cyprid are the stage of pre-settlement metamorphosis. At this 
stage, cyprid larvae are free-swimming and able to find the substrate 
for settlement for further growing [15,23,24]. For their attachment, 
the base of the peduncle is firmly attached, actually cemented, to the 
exoskeleton or gills depending upon the species [15]. Thus the barnacle 
is destined to remain attached at the site until the next molt of the host 
when the barnacles are sloughed off with the exuviae and probably are 
eaten along with the exuviae by scavengers. Previous finding reported 
traces of peduncle attachments, including stumps of various lengths, 
which strongly suggest that the gill “cleaners” are effective to a certain 
extent. Yap and Lim [15] mention that the hypodermal glands in the 
second segment of antennules of cyprid larvae of Octolasmis spp. 
are probably the site of production of bio adhesive responsible for 
temporary adhesion during the explorative of walking phase. There 
is some evidence that mention the α-cells are the main aspect for the 
barnacle attachment.

Conslusion
From this study, the pedunculate barnacle showed their attachment 

on the gill with simple lining on the gill chitin surface. The SEM picture 
(Figure 2) showed the lining structure that covered the gill. Actually the 
barnacle holdfast did not penetrate the crab gill but they just hold the 
chitinous gill as their attachment part. The histology picture shows the 
attachment part of the barnacle. The sizes of the penetration are only 0.4 
mm. Previous study mentions that there is no serious effects from the 
barnacle attachment to the gill of mud crab because this pedunculate 
barnacle can be removed each time the mud crab molts but there is no 
scientific data to prove it. However, for the matured mud crab, their 
molting lifecycle are not frequent compared with the juvenile mud 
crab. These problems arise because most of the broodstock now are 
caught from the wild. 

Acknowledgement

We would like to extent our peaceful thanks to Institute of Tropical Aquaculture 
(AKUATROP) Laboratory management because give the opportunity to use the 
facilities to support this project. Also special thanks to AKUATROP management 
because give us an opportunity to do this research and last but not least to Niche 
Research Grant Scheme (NRGS Vot. No. 53131) for sponsoring this study.

References

1.	 Jeffries WB, Voris HK (1979) Observations on The Relationship between 
Octolasmis grayii (Darwin, 1851) (Cirripedia, Thoracica) and certain marine 
snakes (Hydrophiidae). Crustaceana 37: 123-132.

2.	 Shelley C, Lovatelli A (2011) Mud crab aquaculture - A practical manual. FAO 
Fisheries and Aquaculture Technical Paper. No. 567, Rome: 78.

3.	 Knuckey IA, Davie PJF, Cannon LRG (2006) Loxothylacus ihlei Boschma, 
(Rhizocephala) and its effects on the mud crab, Scylla serrata (Forsskål), in 
northern Australia. J Fish Dis 18: 389-395.

4.	 Mushtaq S, Mustaquim J (2009) The occurrence and distribution of stalked 
barnacles of the genus Octolasmis on the gills of mud or mangrove crab, genus 
Scylla. Crustaceana 82: 53-61.

5.	 Wardle WJ, Tirpak AJ (1991) Occurrence and distribution of an outbreak of 
infection of Loxothylacus texanus (Rhizocephala) in blue crabs in Galveston 
Bay. Texas, with special reference to size and coloration of the parasite’s 
external reproductive structures. J Crustacean Biology 11: 553-560.

6.	 Lerssutthichawal T, Penprapai N (2013) Seasonal Distribution and Host-
Parasite Interaction of Pedunculate Barnacle, Octolasmis spp. on Orange Mud 
Crab, Scylla olivacea. Walailak Journal Science and Technology 10: 113-119.

7.	 Ihwan MZ, Ikhwanuddin M, Marina H (2014a) Morphological Description of 
Pedunculate Barnacle Octolasmis angulata (Aurivillius, 1894) on Wild Mud 
Crab Genus Scylla from Setiu Wetland, Terengganu Coastal Water, Malaysia. 

Figure 1: Histology sectioning for barnacle attachment. (a) Normal gill, (b) 
penetration part of barnacle (arrow) and (c) the attachment part also known 
as cement that keep the barnacle stay in the gill surface.

Figure 2: Scanning electron microscopy image for barnacle attachments part. 
(a) The picture of barnacle peduncle attached on the mud crab gill surface and 
(b) structure of cement that hold the gill lamellae. [Picture was captured using 
Tabletop Scanning Electron Microscope (Hitachi TM1000)].

t
http://booksandjournals.brillonline.com/content/journals/10.1163/156854079x00951
http://booksandjournals.brillonline.com/content/journals/10.1163/156854079x00951
http://booksandjournals.brillonline.com/content/journals/10.1163/156854079x00951
http://www.cabdirect.org/abstracts/20123326442.html;jsessionid=586CE204D0C9965E65FF6C2E6B0C6372
http://www.cabdirect.org/abstracts/20123326442.html;jsessionid=586CE204D0C9965E65FF6C2E6B0C6372
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2761.1995.tb00331.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2761.1995.tb00331.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2761.1995.tb00331.x/abstract
http://booksandjournals.brillonline.com/content/journals/10.1163/156854008x363696
http://booksandjournals.brillonline.com/content/journals/10.1163/156854008x363696
http://booksandjournals.brillonline.com/content/journals/10.1163/156854008x363696
http://booksandjournals.brillonline.com/content/journals/10.1163/1937240x91x00419
http://booksandjournals.brillonline.com/content/journals/10.1163/1937240x91x00419
http://booksandjournals.brillonline.com/content/journals/10.1163/1937240x91x00419
http://booksandjournals.brillonline.com/content/journals/10.1163/1937240x91x00419
http://wjst.wu.ac.th/index.php/wjst/article/view/508/0
http://wjst.wu.ac.th/index.php/wjst/article/view/508/0
http://wjst.wu.ac.th/index.php/wjst/article/view/508/0
http://search.proquest.com/openview/9f7228d4aac875bc2f66a1f8cb3f33c0/1?pq-origsite=gscholar
http://search.proquest.com/openview/9f7228d4aac875bc2f66a1f8cb3f33c0/1?pq-origsite=gscholar
http://search.proquest.com/openview/9f7228d4aac875bc2f66a1f8cb3f33c0/1?pq-origsite=gscholar


Citation: Ihwan MZ*, Ikhwanuddin A, Ambak MA, Shuhaimi AD, Wahidah W, et al. (2015) Study on the Attachment of Octolasmis spp. on Gill of Wild 
Mud Crabs, Genus Scylla from Setiu Wetland, Terengganu, Malaysia. Poult Fish Wildl Sci 3: 142. doi:10.4172/2375-446X.1000142

Page 3 of 3

Volume 3 • Issue 2 • 1000142
Poult Fish Wildl Sci
ISSN: 2375-446X  PFW, an open access journal

Graduate Congress. 12th-14th December 2011. Department of Biological 
Sciences, National University of Singapore.

16.	Lavilla-Pitogo CR, Marcial HS, Pedrajas SAG, Quinitio ET, Millamena OM
(2001) Problems associated with tank-held mud crab (Scylla sp.). Asian
Fisheries Science 14: 217-224.

17.	Lavilla-Pitogo CR, De la Pena LD (2004) Diseases in farmed mud crabs
Scylla spp.: diagnosis, prevention, and control. Southeast Asian Fisheries
Development Center, Tigbauan (Philippines). Aquaculture Dept: 89.

18.	Overstreet RM (1983) Metazoan symbionts of crustaceans. Pages in
Provenzano AJ, edn. The Biology of Crustacea: Pathobiolgy 6. Academic 
Press, New York: 156-210.

19.	Hudson DA, Lester RJG (1994) Parasites and symbionts of wild mud crabs
Scylla serrata (Forskal) of potential significance in aquaculture. Aquaculture 
120: 183-199.

20.	Keenan CP, Mann DL, Lavery S, Davie P (1995) Genetic Relationship,
Morphological Identification and Taxonomy of Mangrove Crabs, Genus Scylla, 
From Throughout The Indo-Pacific. ACIAR Project Report, QDPI, Brisbane.

21.	Keenan CP, Davie PJF, Mann DL (1998) A revision of the genus Scylla De
Haan, 1833 (Crustacea: Decapoda: Brachyura: Portunidae). Raffles Bull Zool 
46: 217-245.

22.	Quinitio ET, Parado-Estepa FD (2003) Biology and hatchery of mud crabs 
Scylla spp. Aquaculture Extension Manual No. 34, SEAFDEC Aquaculture
Department, Iloilo, Philippines 42.

23.	Dinamani P (1964) Variation in Form, Orientation and Mode of Attachment
of The Cirriped, Octolasmis stella (Ann.), Symbiotic on the Gills of Lobster.
Journal of Animal Ecology 33: 357-362.

24.	Alvarez F, Celis A, Hoeg JT (2003) Microscopic Anatomy of Settled Cypris
Larvae of Octolasmis Californiana (Cirripedia: Lepadomorpha). J Crustacean
Biol 23: 758-764.

Journal of Fisheries and Aquatic Science 9: 366-371.

8. Jeffries WB, Voris HK, Poovachiranon S, Heil LC (1995) The Life Cycle stages 
of the Lepadomorpbarnacle, Octolasmis cor, and methods for their laboratory
culture. Phuket Mar Biol Cent Res Bull 60: 29-35.

9. Jeffries WB, Voris HK (1996) A Subject-indexed bibliography of the symbiotic
barnacles of the genus Octolasmis Gray, 1825 (Crustacea: Cirripedia:
Poecilasmatidae). Raffles Bull Zool 44: 575-592.

10.	Jeffries WB, Voris HK, Naiyanetr P, Panha S (2005) Pedunculate Barnacles 
of the Symbiotic Genus Octolasmis (Cirripedia : Thoracica : Poecilasmatid`ae)
from the Northern Gulf of Thailand. The Natural History Journal of Chulalongkorn 
University 5: 9-13.

11. Ihwan MZ, Ikhwanuddin M, Marina H (2015) Morphological Distribution of
Pedunculate Barnacle Octolasmis cor (Aurivillius, 1892) found on Gill of 
Wild Mud Crab (Genus: Scylla) from Terengganu Coastal Waters, Malaysia.
Research Journal of Parasitology 10: 25-30.

12.	Ihwan MZ, Faud MMA, Shaharom-Harisson FM, Ikhwanuddin M (2009) Study
of Ectoparasites on blue swimming crab Portunus pelagicus. Asian Pacific 
Aquaculture 2009, 03/11/2009-06/11/2009, Kuala Lumpur, Malaysia.

13.	Ihwan MZ, Marina H, Wahidah W (2012) Morphological Characteristic of
Pedunculate Barnacle Attached on Gill of Wild Mud Crab, Scylla olivacea 
From setiu Wetland, Terengganu, Malaysia. 21th Scientific Conference of The 
Microscopy Society Malaysia. 22nd-24th November Kota Bahru, Kelantan, 
Malaysia.

14.	Xue J, Wu H (2002) Orientation, Attachment and Population Characteriristics
of the Goose Barnacle Octolasmis neptuni Living on The Gills and Mouth 
Appendages of The Swimming Crab Portunus trituberculatus. Acta Ecologica
Sinica 22: 2091-2095.

15.	Yap FC, Lim LHS (2011) Adhesive Secretion from the Cyprids of Octolasmis
spp. Inhabiting the Gills of Mud Crabs, Scylla spp. 16th Biological Sciences 

http://www.asianfisheriessociety.org/publication/pdf/0412773001355881573.pdf
http://www.asianfisheriessociety.org/publication/pdf/0412773001355881573.pdf
http://www.asianfisheriessociety.org/publication/pdf/0412773001355881573.pdf
http://www.seafdec.org.ph/wp-content/uploads/2012/11/Diseases-in-Farmed-Mud-Crabs_complete1.pdf
http://www.seafdec.org.ph/wp-content/uploads/2012/11/Diseases-in-Farmed-Mud-Crabs_complete1.pdf
http://www.seafdec.org.ph/wp-content/uploads/2012/11/Diseases-in-Farmed-Mud-Crabs_complete1.pdf
https://books.google.co.in/books?hl=en&lr=&id=AmTsw7rdBhUC&oi=fnd&pg=PA155&dq=Metazoan+symbionts+of+crustaceans&ots=VaVybAz2Bz&sig=NpELJypNRo7jykO_z-IDeom5C2w#v=onepage&q=Metazoan symbionts of crustaceans&f=false
https://books.google.co.in/books?hl=en&lr=&id=AmTsw7rdBhUC&oi=fnd&pg=PA155&dq=Metazoan+symbionts+of+crustaceans&ots=VaVybAz2Bz&sig=NpELJypNRo7jykO_z-IDeom5C2w#v=onepage&q=Metazoan symbionts of crustaceans&f=false
https://books.google.co.in/books?hl=en&lr=&id=AmTsw7rdBhUC&oi=fnd&pg=PA155&dq=Metazoan+symbionts+of+crustaceans&ots=VaVybAz2Bz&sig=NpELJypNRo7jykO_z-IDeom5C2w#v=onepage&q=Metazoan symbionts of crustaceans&f=false
http://www.sciencedirect.com/science/article/pii/0044848694900779
http://www.sciencedirect.com/science/article/pii/0044848694900779
http://www.sciencedirect.com/science/article/pii/0044848694900779
http://www.researchgate.net/profile/Peter_Davie/publication/256107287_A_revision_of_the_genus_Scylla_De_Haan_1833_%28Crustacea_Decapoda_Brachyura_Portunidae%29/links/0c960521c815370d62000000.pdf
http://www.researchgate.net/profile/Peter_Davie/publication/256107287_A_revision_of_the_genus_Scylla_De_Haan_1833_%28Crustacea_Decapoda_Brachyura_Portunidae%29/links/0c960521c815370d62000000.pdf
http://www.researchgate.net/profile/Peter_Davie/publication/256107287_A_revision_of_the_genus_Scylla_De_Haan_1833_%28Crustacea_Decapoda_Brachyura_Portunidae%29/links/0c960521c815370d62000000.pdf
http://repository.seafdec.org.ph/handle/10862/1986
http://repository.seafdec.org.ph/handle/10862/1986
http://repository.seafdec.org.ph/handle/10862/1986
http://scholar.google.co.in/scholar_url?url=http%3A%2F%2Fwww.jstor.org%2Fstable%2F2636&hl=en&sa=T&ct=res&cd=0&ei=TWU0VqLzD8eOjAGclq-gAg&scisig=AAGBfm3ybnpcld1wtsN3reun4cpGjFKXEw&nossl=1&ws=1366x598
http://scholar.google.co.in/scholar_url?url=http%3A%2F%2Fwww.jstor.org%2Fstable%2F2636&hl=en&sa=T&ct=res&cd=0&ei=TWU0VqLzD8eOjAGclq-gAg&scisig=AAGBfm3ybnpcld1wtsN3reun4cpGjFKXEw&nossl=1&ws=1366x598
http://scholar.google.co.in/scholar_url?url=http%3A%2F%2Fwww.jstor.org%2Fstable%2F2636&hl=en&sa=T&ct=res&cd=0&ei=TWU0VqLzD8eOjAGclq-gAg&scisig=AAGBfm3ybnpcld1wtsN3reun4cpGjFKXEw&nossl=1&ws=1366x598
http://booksandjournals.brillonline.com/content/journals/10.1651/c-2371
http://booksandjournals.brillonline.com/content/journals/10.1651/c-2371
http://booksandjournals.brillonline.com/content/journals/10.1651/c-2371
http://search.proquest.com/openview/9f7228d4aac875bc2f66a1f8cb3f33c0/1?pq-origsite=gscholar
http://www.researchgate.net/profile/Harold_Voris/publication/237476966_Y_A_SUBJECT-INDEXED_BIBLIOGRAPHY_OF_THE_SYMBIOTIC_BARNACLES_OF_THE_GENUS_OCTOLASMIS_GRAY_1825_%28CRUSTACEA_CIRI%27WEDIA_POECILASMATIDAE%29/links/551567590cf2f7d80a32e1eb.pdf
http://www.researchgate.net/profile/Harold_Voris/publication/237476966_Y_A_SUBJECT-INDEXED_BIBLIOGRAPHY_OF_THE_SYMBIOTIC_BARNACLES_OF_THE_GENUS_OCTOLASMIS_GRAY_1825_%28CRUSTACEA_CIRI%27WEDIA_POECILASMATIDAE%29/links/551567590cf2f7d80a32e1eb.pdf
http://www.researchgate.net/profile/Harold_Voris/publication/237476966_Y_A_SUBJECT-INDEXED_BIBLIOGRAPHY_OF_THE_SYMBIOTIC_BARNACLES_OF_THE_GENUS_OCTOLASMIS_GRAY_1825_%28CRUSTACEA_CIRI%27WEDIA_POECILASMATIDAE%29/links/551567590cf2f7d80a32e1eb.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/265966131_THE_STUDY_OF_ECTOPARASITES_ON_BLUE_SWIMMING_CRAB_Portunus_pelagicus/links/54221fc60cf26120b7a011f1.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/265966131_THE_STUDY_OF_ECTOPARASITES_ON_BLUE_SWIMMING_CRAB_Portunus_pelagicus/links/54221fc60cf26120b7a011f1.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/265966131_THE_STUDY_OF_ECTOPARASITES_ON_BLUE_SWIMMING_CRAB_Portunus_pelagicus/links/54221fc60cf26120b7a011f1.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/264457994_MORPHOLOGICAL_CHARACTERISTICS_OF_PEDUNCULATE_BARNACLE_ATTACHED_ON_THE_GILL_OF_WILD_MUD_CRAB_Scylla_olivacea_FROM_SETIU_WETLAND_TERENGGANU_MALAYSIA/links/53e02dba0cf2aede4b4cbfdb.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/264457994_MORPHOLOGICAL_CHARACTERISTICS_OF_PEDUNCULATE_BARNACLE_ATTACHED_ON_THE_GILL_OF_WILD_MUD_CRAB_Scylla_olivacea_FROM_SETIU_WETLAND_TERENGGANU_MALAYSIA/links/53e02dba0cf2aede4b4cbfdb.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/264457994_MORPHOLOGICAL_CHARACTERISTICS_OF_PEDUNCULATE_BARNACLE_ATTACHED_ON_THE_GILL_OF_WILD_MUD_CRAB_Scylla_olivacea_FROM_SETIU_WETLAND_TERENGGANU_MALAYSIA/links/53e02dba0cf2aede4b4cbfdb.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/264457994_MORPHOLOGICAL_CHARACTERISTICS_OF_PEDUNCULATE_BARNACLE_ATTACHED_ON_THE_GILL_OF_WILD_MUD_CRAB_Scylla_olivacea_FROM_SETIU_WETLAND_TERENGGANU_MALAYSIA/links/53e02dba0cf2aede4b4cbfdb.pdf
http://www.researchgate.net/profile/Ihwan_Mz/publication/264457994_MORPHOLOGICAL_CHARACTERISTICS_OF_PEDUNCULATE_BARNACLE_ATTACHED_ON_THE_GILL_OF_WILD_MUD_CRAB_Scylla_olivacea_FROM_SETIU_WETLAND_TERENGGANU_MALAYSIA/links/53e02dba0cf2aede4b4cbfdb.pdf
http://europepmc.org/abstract/cba/534153
http://europepmc.org/abstract/cba/534153
http://europepmc.org/abstract/cba/534153
http://europepmc.org/abstract/cba/534153

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction 
	Methodology 
	Result and Discussions 
	Conslusion 
	Acknowledgement 
	Figure 1
	Figure 2
	References

