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Abstract. Study on morphometric variations and genetic diversities of the mantis shrimp
(Harpiosquille, vaphidae) from Karimata, strait and Java sea waters has been conducted
from January 2013 to April 2014. The mantis shrimp samples were collected from six
locations e Tgluk, Jakarta, Cirebon, Semarang, Tapnjupg pandan, Pontianak and Jambi
waters. The total of 360 individual mantis shrimp have been collected from Karimata.
strait and lava sea waters. Based on Canonical Discriminant Univariate Statistics
Analyses, 20 out of 22 morphometric characters were significantly different (P<0.01).
The highest internal diversity of mantis shrimp population (84.16%) was _in Teluk,
Jakarta, while the lowest one was in Pontianak (56%). According to the multiple
alignment analyses, there were 10 haplotpes distributed from Kapimata., strait (Jambi,
Tapjung, Pandan, Pontianak) and from Java sea waters (Tgluk, Jakarta, Cirebon,
Semarang). The results showed the results of the classification of six populations into
three groups among the population, based on the analysis of genetic distance.

Key words : Teluk Jakarta, Harpigsquilla, vaphidae, genetic diversity, morphometric
diversity

Introduction. Indonesian giant Harpisquillid or mantis shrimp (Harpiosquilla
raphidea, Fabricius 1798) is an indigenous species in Indonesian marine waters which
also is of very important economic value. The species will get extinct if
overexploited. Furthermore, the extinction of the species also can be caused by
inbreeding depression. Therefore, sgpag efforts were needed in order to avoid the
exinction of this species. Morphological and genetic diversity study of the Giant
Harpiosquillid, is one of the alternative solutions.

The population of mantis shrimp is likely to decline and causing the
effectiveness of poputaion and giving the result of inbreeding so that pushing the
“fitness™ of the shrimp population will finally cause the extinction of the shrimp (Liu
et al, 2007). The correct management strategy is necessary to avoid the extinction of
mantis shrimp, and for that reason it needs a study covering the population biological
aspect and the condition of habitat.

The molecular mark is able to indentify the difference of direct genetics at DNA level
as genetics components. The entire characters that shown visible and invisible by one
mdividual animal reflect of genetics character owned by the individual of animal (Ngj, 1987).
All information that can be observed at one individual is a genectic mark from the individual.
The characteristic of this molecular mark can handle limitation of the use of morfological
mark that this mark is free from fenotype and environment influences, so that it can provide
more accurate information (Mggsa, 1989).

Some information about morpholpgic and genetic characteritics, such can
provide helpful insights for management and conservation of this species. Until now,

neither morphologic nor genetic diversities of giant Harpiosquillid from Karimata
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preliminary results of morphologic and genetic diversity of mantis shrimp,
Harphiosquilla raphidea from Karimata strait and lava sea

Material and Method

Three hundred and sixty mantis shrimps (130-330 mm in total length) were collected
from Jambi, Tanjung Pandan, Pontianak, Teluk Jakarta, Cirebon and Semarang
waters. The mantis shrimp samples were identified using Mogsa (2000) and Ahyong
(2012). A total of 22 characters of morphometric (Figure 1)._the measurements were
done on lgfiside of mantis shrimp sample (Table 1).

Figure 1. Morphology of giant Hmj;ugsqu;]m (Harphiosquilla raphidea).

Morphologic analysis. Morphometric characteristics were measured by according to
Mori et al. (2010) with some modifications. The data collected were analyzed by
Kruskal Wallis test and continued with Mann Whitney U test using SPSS ver. 19. We
also analyzed the data with the Principle Component Analysis (PCA) using MVSP 3.1
and Unweighted Pair Group Method with Arithmetic Mean (UPGMA).

DNA Amplification and Seguising, The area along 710 double of alkaline has been
amplificated by using LCO 1490 and HCO 2198 of universal primer (Ferguson et al,
1995; Miller and Austin, 2006 ). Every 25 pl, 1gactan of amplification contains 12, 5
pl, PCR Ready mix (KAPA 2G Robust), 1 yl, primer LCO 1490 and HCO 2198 (20
mM), 4 pl, DNA template (40 ng/ul), and 7,25 pl, ddH Amplification consists of
denaturation, annealing, and DNA extension was done on PCR machine.

The DNA condition of PCR that has been used was pre-denature PCR at 95°C during
3 minutes, PCR period PCR during 35 cycle includes denaturation at 95°C during 35
second, annealing at 45°C during 30 second, and extension at 72°C during 50 second.

PCR, ending with post-PCR at 72°C during 7 minutes. The result of disquensing,

amplification done by sequensing services (Macrogen, via PT. Sciensewerks) to know
the sequence of nugleotida alkaline.



lable 1. 1he morphometric characters ol H. rgphideg measured in the study

e
No Code Morphometric Character
1 PTO  Distance to the tip end of the telson carapace
2 PST  Distance edge telson innermost shell and front end
3 PBD  Distance edge down bottom up abdomen carapace
4 PKP  Distance edge carapace and carapace rear limit tQrag,
5 LKP  Distance between carapace width fence from right to left edge
6 PTS  Distance between limit up limit belly carapace
7 PAS  Distance between limit somite {Qrag, to telson rear end up front
8 ASS  Distance segment first abdominal somite
9 ASD  Distance segment second abdominal somite
10 AST  Distance segment third abdominal somifes.
11 ASE  Dustance segment fourth abdominal somifes,
12 ASL  Distance segment fifth abdominal somites,
13 ASN  Distance segment sixth abdominal somifes
14 PLA  Distance between stomach fence width from right to left edge
15 TLS  Distance between telson deepest abdominal limit up rear
16 PMI  Distance between edge maxilliped until end dactylus left side
17 LMI  Distance segment propandus.up down left edge part differences
18 PMA Distance between dactylus maxilliped up to the right
19 LMA Distance segment propondus.edge down right up part differences
20 PUI Distance uropod until end of lists the left
21 PUA  Dustance long edge of base uropod up to the right
22  LTL  Distance telson up of middle depth part differences before the sixth

abdominal somifes.

Genetic analysis. Genomic DNA was extracted from pleopod using Wizard®
Genomic DNA Pyfication Kit (Promega). The Cytochrome Oxydase subunit 1 (COI)
was amplified using the universal primers (LCO1490 and HCO 2198) according to
modified method of Eglmer, (1994).

The sequence of nucleotida alkaline of each species is compared by using
neighbor-joining methods (NJ) on MEGA software. The patern of genetic structure
was analyzed by using the statistic test of Molecular Variance (AMOVA).
Sequensing data of sequence partial nucleotida of oxidase cytochorome sub unit 1
mtDNA was edited by the assistance BIO software and was done by multiple

alignment through the previous sequensing which was provided at GEN Bank and
NCBI BLASTN at nukleotida level http://blast.ncbi.nlm.nih.gov/blast.cgi. Multiple

Alignment was done by the assistance of Clustal W. While filogenetic
analysis was done by the GENETYX software GENETYX version 7 and UPGMA

method through MEGA program version 4,0 and Neighbour joining method.

Results and Discussion

Morphologic diversity. Twenty out of twenty two morphometric characters were
significantly different (P<0.01), while the other two (ASN and ASN) were not significantly

TR e
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giant Harpiosguillid population (84.16%) was in Tgluk Jakarta, while the lowest morphologic
diversity was in Pontianak (56%). On the other hand, the highest external diversity of the
giant Hampiosquillid, population was among Tapjupg, Pandan and Pontianak populations
(14.87%), while the lowest one (1.61%) among Tanjupg Pandan and Cirebon population
(Table 2).

In the study of morphological diversity in Penaeus semisulcatus, (Parentengl et al.
2007) it was shown that the value of intra-population diversity was 67.8-93.1%, whereas the
inter-population diversity score was 0-30.5%. On the other hand, Hadje et al. (2002) reported
that the value of intra-population diversity in Macrobrachium, resenbetgii, was 68.3-90%,
whereas the value of diversity between populations was 5-26.7%, the study aimed to obtain
an overview of genetic distance based on morphometric characterization.

The results of another Giant Freshwater Prawn study, genetic distance analysis
showed that Barito River has different characteristics from Kiptap and Pagatan sectors,

Kintap and Pagatan sizes still have similar characteristics (Kjsworq 2014).

Table 2. Canonical Discriminant Univariate Statistics analyses of morphometric characters.

Morphometric Total Pooled Between

No.  * Characters  STD  STD stp R F  Pr>F o
1 PTO 0118 0.114 0038 0080 6850 0.0002 '
2 PBD 0082 0079 002 0.076 6500 0.0003 :
3 LBA 0.009 0007 0006 0342 41.060 00001 d
4 PKP 0018 0010 0007 0.139 12700 0.0001 '
5 LKP 0045 0040 0021 0.173 16510 0.0001 g
6 PTS 0019 0010 0008 0.135 12340 0.0001 ¥
7 PAS 0016 0015 0005 0080 6880 0.0002 ¥
8 ASS 0005 0004 0003 0368 45830 0.0001 d
9 ASD 0.005 0003 0002 0265 28500 0.0001 d
10 AST 0003 0002 0003 0293 32610 0.0001 '
1 ASE 0003 0003 0003 0275 29930 0.0001 g
12 ASL 0001 0001 0000 0009 0740 05271  none
13 ASN 0001 0001 0000 0004 0330 08013  none
14 PLA 0010 0020 0006 0269 29930 0.0001 /
15 PTL 0010 0020 0003 0070 5930 0.0006 '
16 PMI 0033 0020 0025 0443 62720 0.0001 g
17 LMI 0029 0020 0014 0176 16720 0.0001 g
18 PMA 0033 0012 0024 0417 56430 0.0001 :
19 LMA 0029 0012 0015 0209 20870 0.0001 y
20 PUI 0013 0012 0009 0393 51070 0.0001 J
21 PUA 0015 0012 0010 0331 38980 0.0001 '
22 LTL 0033 0012 0033 0741 22646 0.0001 g
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Figure 2. the amplified COI on 1.2 % agarose

Genetic diversity: Figure 2 showes eleclmphcresed PCR. product

690-710 bp on 1.2%
agarose. among the sequenced specimens of Harpiosquilla, raphidge, there were 10
haplotypes (Table 3). Based on genetic distance analysis, there were three clusters
among Hampiosquilla vaphidag, populations. Population from Semarang, Cirebon, and
Jambi was established as one cluster, while populations from Tanjung Pandan and
Pontianak grouped in one cluster. On the other hand, population from Tgluk, Jakarta
grouped in a different cluster (Fig. 3).

Table 3. Haplotipgs distance of Harpiosauilla. vanbidae from Karimata, strait (Jambi, Tanjung,

Pandan, Pontianak) and from Iava sea waters (Semarang, Cirebon, Tebuk Jakarta).
Tanjung
Nucleotide base composition Semarang Cirebon Telyk Jakarta Jambi Pandan Pontianak
hl  ACAAACTGCCATTGGT 0 0 ] 0.333 0 1]
h2 ACAAATTGTCATTGGT 0 0 0 0 0 0.333
h3 ACAAGCCGCCATTGGT 0 0 0.5 0 0.5 0
h4  ACAGACTACCGTTGGT 0 ] 0 ] 0.5 0
hS  ACAGACTGCAGCACCA 0 0.25 0 0 0 0
h6  ACAGACTGCCGTACCA 0.25 0 0 0 0 0
h8  AGCAGCTGOCATTGGT 0 0 0.5 ] 0 0
h%®  GCAAACTGCCATTGGT 0 0 0 0 0 0.333
hl0  GCAGACTGCCGTTGGT 0 0 0 0 0 0.333
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Figure 3. Genetic distance tree reconstructed based on the genetic distance matrix between

Hurriosauilla. vaphidae populations.

The genetic distance between mantis shrimp in the farthest population is from
the waters of Teluk Jakarta. The genetic differences between H. raphidea mantis
shrimp in the Karimata Strait and the Java Sea show that there is a population that is a
mixed or connecting population. This is due to the geographic position of these waters
and the genetic factors as well as the environmental conditions. According to Barber
& Erdmann (2000), the genetic differences were also influenced by geographical
factors and previous periods of shrimp larvae of Haptosquilla puichella mantis around
Krakatau Mountain to Sulawesi waters (Kusrini 2008), the genetic differences
between white shrimp among populations in Bengkulu, NTB and Java Sea are
determined by geographical distance

The homology results performed using blastN analysis for case studies with
other mantis shrimp species at Gene Bank obtained 74% for, 98% for Oratosquilla
oratoria, it means that the harmonic relationship of H. harpax with mantis shrimp at
Bank Gene is very closed. No Data of Nucleotide Sequence of Grasshopper Shrimp
H. raphidea at Bank Gene, that is why H. Harpax mantis prawns from Vietnam are
used as comparaison (Miller & Austin 2006).

Conclusions
The results presented here clearly demonstrate the diversity of Humpiesquilla vaphidae,
from the Karimata strait and lava sea waters, based on morphologic and genetic
characteristics. The sequence data of COl from Harpigsquilla, vaphidea, has been
established.

Aknoxledgements
This study was supported by Riset Madya 2013 grant no.

0953/H2R12/HKP.05.00/2013 and Jakarta Fisheries University, thank you for your
support.

References
Ahyong S. T., 2012 The Marine Fauna of New Zealand: Mantis Shrimps (Crustacea:

Stomatopoda) Wellington. NIWA  (National Institute of Water and
Atmospheric Research Ltd), 115 pp.



Barber P. H., Erdmann M.V., 2000 Molecular systematics of the (jopodastylidea.
(Storpatopeda) using mitochondrial cytochrome oxidase C (subunit 1) DNA
saquenge, data”. Journal of Crustacea Biology 20: 20—36.

Eolmer O., Black M., Hogh. W., Lutz R., Vrijenhogk R., 1994 DNA Primers for
Amplification of Mitochondrial Cytochrome Oxidase Subunit I from Diverse
Metazoan Invertebrates. Molecular Marine Biology and Biotechnology 3(5):
294--299.

Kisworo, Y., 2014. Genetic Distance of Giant Prawns from Barito River, Kinfap and
Pagatan as Prospective Braodsteck. Ziragiah, Journal Volume 39 Nomer 1,
26-29.

Kusoni, E., 2008 Genetic Differentiation of Jerbung, Prawns in Indonesia. Thesis.
Graduate Program Bogor Agricultural University. IPB Bogor. 114pp.

Lui K. K.Y, Ng J. 8. S, Leung K. M. Y., 2007 Spatio-temporal variations in
diversity and abundance of commercially important Decapoda and
Stomatopoga, in subtropical Hong Kong Waters. Estuarine, Coastal and Shelf
Science 72, 635-647.

Hadig, W., Sumantadinata K., Carman O., dan Hadig L. E.,2002 Estimate the genetic
distance of the giant prawn population (Macrabrachium, resenbergii) from the
Musi River, the Kapuas River, and the Cjtanduy, River with Truss
morphometric to support the breeding program. Journal of Indonesian
Fisheries Research, 8: 1-7.

Miller A. D., Austin C. M., 2006. The complete mitochondrial genome of the mantis
shrimp Hampiosquilla, barpax, and A phylogenetic of the Decapoda using
mitochondrial sequences. Molecular Phylogenetics and Evolution 38(3):565-
574

Mori M., Mura M., De-Ranieri S., 2009 Sexual dimorphism Rissgides. pallidus
(Giesbrecht) (Crustacea, Stopatopoda). Thalassia Salentina, 32: 63-71

Moosa M. K., 1989. Some Stomatopoda, (Crustacea: Stomatopeda) from Japanese
waters, with the discription of a new spesigs, Bulletin of the National Science

Museum Tokyo, series A (Zoology) 15 (4): 223--229.

Moosa M. K., 2000. Marine biodiversity of South China Sea: A checklist of
Stomatopogla, Crustacea. The Raffles Bulletin of Zoology, Supplement 8: 405--
457.

Negi M., 1987 Moleculer, Evolutionary Genetics. Colombia University Press. S12pp.

Pareprengi. A., Swlasman, S., Hadig W., Tenoula A., 2007 The diversity of Pama

shrimp morphology (Penaeus semisulcaatus) from waters of South Sulawesi
and Southeast Sulawesi. Journal of Aquaculture Research. 2(1): 27-32.

Authors

Muygi. Mulyono, Jakarta Fisheries University, Jakarta, 12520, Indonesia, email:
mugi.mulyono@kkp.go.id

Ahinawantn, Department of Biology, FMIPA-University of Indonesia, Depok 16424,
Indonesia, e-mail: Abi_62@gmail.com

Mardiyone, Jakarta Fisheries University, Jakarta, 12520, Indonesia, email -
mardiyono@kkp.go.id

M. Yusuf Syam, Jakarta Fisheries University, Jakarta, 12520, Indonesia _email :
yusuf.syam@kkp.go.id

I. Nyoman Sudiarsa, Kupapg Maritime Affairs and Fisheries Polytechnic, Kupang,
85142, Indonesia, email - nyoman.sudiarsa@kkp.go.id




® B @zimbra

Mail Contacts

Found 22 results for: | 'miklosbotha@yahoo.com® * |

Calendar

Tasks

Briefcase

MUGI MULYONO ~

(&)

|| Search | Save |

| - New Message - | Reply Reply 1o All Forward Delate Spam 1& LA E A Actions + Read Mora | ] View «
gl
e Sorted by Date 22 messages
has attachment MUGI MULYONO 10/4/2018
is fiagged [ Re: AACL Bioflux - Dear Mr Mikios Botha Thank you, our article was accepted for publication. Attached documents for payment of volume 11 publication fees (: @ F'
is unread To vie
Miklos Botha a/26/2018
Aty &l Re: AACL Bioflux - Daar Mugi Mulyonio, Your paper submitted to AACL Bieflux was preliminary accepted for publication, with corrections. After this acceptance &2 o
Received from ... -
: - 9/26/2018
Sentto .. = I MUGI MULYONO
I | = Re; AACL Bioflux - Dear MR, Miklos Botha Thank you very much for your feedback and suggestions. On this occasion | HAVE DONE REPAIR AND DELIVERE &2 P
Attachments ... - Miklos Botha 8/28/2018
Size ... = | &l Re: AACL Bioflux - Dear Mugi Mulyeno, thank you for your revision. There only a few (7) issues remalned unsolved (please see atiachment). Looking forward @ ™
Status .., ~| MUGI MULYONO 8/20/2018
Folder ... - | () Re: AACL Bioflux - Dear Miklos Botha | am very happy and proud editor to be part of the publication in the AACL bioflux journal. thank you very much for the i @@ P
Conditionals Miklos Botha 6/21/2018 |

Click to add before the selected -
bubble, or at the end. Note: AND
is implied between adjacent

terms.
AD)OR)(RET)(01)

&,] Re: AACL Biofiux - Dear Mugi Mulyono, conceming your manuscriptsubmitted to AACL Biotlux the editorial team have some requests priar acceptance (pleas: @@ ™

Miklos Botha

B7/2018

(=) Re:AACL Bioflux- Dear Mugl Mulyono, | am asking the reviewers right now aboul the stalus of your paper.Coming back spon with more Info. Best regards, Ediltor P

MUGI MULYONO

=) Re: AACL Bioflux - Dear Mr Miklos Botha Please apologize far Information such as the d

Miklos Batha

6/6/2018

lapment of my publi on ACCL bioflux. Thank you for your attentior P

4/20/2018

G Re: AACL Bioflux - Dear Mugl Mulyanio, thank you for your prompt response!Coming back soon with mare info. Best regards, Editor AACL BiofluxSenior Research [

MUGI MULYONO

4/20/2018

(3 Re:AACL Biofiux - Dear Editor AAGL Bioflux Senior Researcher Miklos Botha, PhD. Sarry, the first email is incomplete dated Thank you for the infarmation anc ¢@

MUGI MULYONO

4/20/2018

[ Re: AACL Bioflux - Daar Editor AACL Bioflus Senior Researcher Mikios Botha, PhD. Thank you for the information and attention. Herewith we attach Submissic @ P*

Miklos Botha

4M19/2018




ece M < 0 W mail kkp.go.id ¢ O]

# Menu Administras! Slstem Penilalan Angk.. EA: zimbra: Re: AACL Bioflux (& Untitted B3 htts:)fmail kkp.goid/service/homaj-/7a.. * httpssfooliteknikaup e dd)
G a % ®
» ¥1 Favorites

Bioflux (publishing house)
54 Ceahlau Street,
Cluj-Napoca 400488,
Romania, European Union

Certificate/Letter of preliminary acceptance

This certificate shows that your paper:

Morphometric and genetic diversity of mantis shrimp Harpiosquilla raphidea
from Karimata strait and Java Sea waters, Indonesia

Authors:
Mugi Mulyono, Abinawanto, Mardiyono, Muhamad Yusuf Syam, I Nyoman Sudiarsa

was accepted preliminary for publication with revision in volume 11 (2018)
of the scientific/academic journal:
Aquaculture, Aquarium, Conservation & Legislation -
International Journal of the Bioflux Society.
AACL Bioflux is covered by Thomson 1SI Web of Knowledge via:
« Zoological Record (Biosis) and
« CAB Abstracts (CABI)




Morphometric and genetic diversities of mantis shrimp Harpiosguille.
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Abstract. Study on morphometric variations and genetic diversities of the mantis shrimp
(Humipsquilla vaphidae) from Karimagg, sirait_and Java sea waters has been conducted
from January 2013 to April 2014. The mantis shrimp samples were collected from six
locations ie. Teluk, Jakarta, Cirebon, Semarang, Tanjupg pandan, Pontianak and Jambi
waters. A total of 360 individual mantis shrimp have been collected from Karimala, strait
and lava sea waters. Based on Canonical Discriminant Univariate Statistics Analyses, 20
out of 22 morphometric characters were significantly different (P<0.01). The highest
internal diversity of mantis shrimp population (84.16%) was in Tgluk, Jakarta, while the
lowest one was in Pontianak (56%). According to the multiple alignment analyses, there
were 10 haploipgs distributed from Kagimata, strait (Jambi, Tapjung Pandan, Pontianak)
and from lava sea waters (Tgluk, Jakarta, Cirebon, Semarang). The results showed a
classification of six populations into three groups among the population, based on the
analysis of genetic distance.

Key mords - Telyk Jakarta, Hupivsawilla, vepbidae, genetic diversity, morphometric
diversity

Introduction. Indonesian giant Harpisquillid, or mantis shrimp (Hapiosquilla,
vaphidea, Eabricius 1798) is an indigenous species in [ndonesian marine waters which
is of a very important economic value. The species can get extinct if it is
overexploited. Furthermore, the extinction of the species also can be caused by
inbreeding depression. Therefore, some cfforts were needed in order to avoid the
exingtion of this species. Motpholuglca] and genetic diversity study of the Giant
Harpiosauillid, is one of the alternative solutions.

The population of mantis shrimp is likely to decline and causing the
effectiveness of poputaion, and giving the result of inbreeding so that pushing the
“fitness” of the shrimp population will finally cause the extinction of the shrimp (Lin_
et al 2007). The correct management strategy is necessary to avoid the extinction of
mantis shrimp, and for that reason it needs a study covering the population biological
aspect and the condition of habitat.

The molecular mark is able to indgatify, the difference of direct genctics at DNA level
as genetics components, The entire characters that shown visible and invisible by one
individual animal reflect of genetics character owned by the individual of animal (Pgj, 1987).
All information that can be observed at one mdividual is a gepgctig, mark from the individual.
Molecular characteristics can handle limitations on the use of morphological characters that
can influence phenotypes and the environment, so that it can provide more accurate
infromnations.(Moosa, 1989).

Some information's about morphologic and genetic characteristics, can
provide helpful sights for management and conservation of this species. Until now,

neither morphologic nor genetic diversities of giant Harpinsguillid from Karimata
strait and Java Sea have been studied ever before. Accordingly, this paper presents the
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Figure 5. UEneuc distance wree reconsirucied pased on e geneuc aslance mamix between

Harpigsauille. vapbidag populations.

The genetic distance between mantis shrimp in the farthest population is from the
waters of Tgluk, Jakarta. The genetic differences between H. ygphidea, mantis shrimp
in the Karimata Strait and the Java Sea show that there is a population that is a mixed
or connecting population. This is due to the geographic position of these waters and
the genetic factors as well as the environmental conditions. According to Barber &
Erdmann (2000), the genetic differences were also influenced by geographical factors
and previous periods of shrimp larvae of Haptesquills pulchells mantis around
Krakatau Mountain to Sulawesi waters (Kusrini, 2008). The genetic differences
between white shrimp among populations in Bengkulu, NTB and Java Sea are
determined by geographical distance.

A homology research performed using blasthy, analysis for case studies with
other mantis shrimp species at Gene Bank obtained 74% for, 98% for Qratosquilla
oratoria, it means that the harmonic relationship of H. hgrngx with mantis shrimp at
Bank Gene is very closed. No data of nucleotide sequence of Grasshopper Shrimp /.
vaphidea, at gene bank, that is why H. fgrpgy, mantis prawns from Vietnam are used
as comparison (Miller & Austin 2006).

Conclusions. In the present study H. rgphideafrom Karimata strait and Java Sea
waters the highest internal diversity of mantis shrimp H. rapbidga. population
(84.16%) was in Tgluk Jakarta, while the lowest one was in Pontianak (56%).
According to the multiple alignment analyses, there were 10 haplotpes. distributed
from Karimata strait (Jambi, Tanjung Pandan, Pontianak) and from Java sea waters
(Teluk, Jakarta, Cirebon, Semarang). The analysis result of morfometric gives the
difference relative result from the pugleotida sequencing analysis in the area of COI
outDNA mantis shrimp.

In accordance with the theory that the phenotype of an individual is determined by the
genetic and environmental conditions in which the lives of individuals and offspring.
The appearance of the phenotype diversity in quantitative characters is largely
influenced by environmental adaptation, not only by genetic components. Cluster
differences based on genetic distance between morphometrics (phenotype) and
molecular (genotype) are caused by differences in measurement indicators, so in
genetic diversity /. ygphideg mantis shrimp that are molecularly analyzed, become
positive control and genetic clarification.
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