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The Environment of Fishing Ground along the Andaman Sea Coast of Thailand

Paitoon Puewkhao* Issarapon Jithlang Thammarat Leartkiatratchata Anchalee Yako
and Thammarong Intharasuwan

Andaman Sea Fisheries Research and Development Center (Phuket)

Abstract

Studied on coastal environment along the Andaman Sea Coast in Ranong, Pang-nga, Krabi,
Trang and Satun provinces. The studied area were divided into 3 areas includes sampling area far from
shore 1.6-3.0 nmi, sampling area far from shore 3.0-5.0 nmi and sampling area far from shore 5.0-10.0
nmi. The water samples were collected at surface, middle and bottom depth at 30 stations from March to
May and November 2010. Zooplankton samples were collected by obliquely towed with bongo net with
145 um mesh size

The results showed that the environmental parameters; transparency (3-35 m), temperature
(28.11-30.35°C), salinity (31.24-32.41 psu), pH value (7.44-8.82), dissolved oxygen (3.71-4.82 mg/l), total
suspended solid (5.00-25.00 mg/1), phosphate-phosphorus (ND-11.67 ug at-P/1), nitrite-nitrogen (ND-1.73
pug at-N/l), nitrate-nitrogen (ND-47.94 pg at-N/1) and ammonia-nitrogen (ND-11.75 pg at-N/1).
Transparency and salinity at bottom depth was significantly different (P<0.05) between sampling area
throughout study period whereas temperature, pH, DO and total suspended solid were no different
(P>0.05). In addition, nitrate at bottom depth showed a significant difference (P<0.05) while phosphate-
phosphorus, nitrite-nitrogen and ammonia-nitrogen indicated no difference (P>0.05). The value of all
environmental parameter has consistent with water quality and standards for aquaculture.

A total of 132 species 81 genera and 29 groups of marine zooplankton larvae were recorded.
The dominant zooplankton was copepod, 50 species. Zooplankton found highest species composition in
sampling area far from shore 5.0-10.0 nmi. Tintinnopsis and Corycaeus were the most diversity species
composition in sampling area far from shore 1.6-3.0 nmi, 3.0-5.0 nmi and sampling area far from shore
5.0-10.0 nmi, respectively. The abundance of zooplankton was highest in sampling area far from shore
3.0-5.0 nmi ranged between 391-111,725 individuals/m’ followed by sampling area far from shore 1.6-3.0
nmi and 5.0-10.0 nmi, respectively. Phylum Arthropoda and copepod were mostly average abundant group
all sampling area. Furthermore, the high species included copepod nauplii, calanoid copepodid, cyclopoid

copepodid, Omncaea spp., echinopluteus larvae, Vorticella oceanic, Tintinnopsis tocantinensis and



Spongosphaera sp. Species diversity index of zooplankton was found highest value in sampling area far
from shore 5.0-10.0 nmi. The eveness index of zooplankton showed highest value in sampling area far
from shore 1.6-3.0 nmi and 5.0-10.0 nmi. In addition, the highest value of richness index found in sampling
area far from shore 5.0-10.0 nmi. Species composition, abundance and distribution of zooplankton was not

different between three sampling area far from coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi

Key words : water quality, zooplankton, coastal environment, the Andaman Sea

*Corresponding author : 77 Moo 7, Wichit Sub-district, Muang District, Phuket 83000

Tel. 0 7639 1138, 40 e-mail: marinephuket@yahoo.com
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Figure 3 Transparency at sampling area in the Andaman Sea from March to May and November in

2010
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Temperature (°C)
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Figure 4 Temperature at surface of sampling area along the Andaman Sea in November, 2010
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Salinity (psu)

4 < { v Aa 9; a Y @ @ ~
M 5 AnuAuNszauANi MY naamed tnzmoua i ludsungaIneuil 2553

Figure 5 Salinity at surface of sampling area along the Andaman Sea in November, 2010
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Figure 6 pH at surface of sampling area along the Andaman Sea in November, 2010
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Figure 7 Dissolved oxygen at surface of sampling area along the Andaman Sea in November, 2010
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Figure 8 Total suspended solid at surface of sampling area along the Andaman Sea from March to May

and November in 2010
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Figure 9 Phosphate-phosphorus at surface of sampling area along the Andaman Sea from March to May

and November in 2010
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Figure 10 Nitrite-nitrogen at surface of sampling area along the Andaman Sea from March to May

and November in 2010
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Figure 11 Nitrate-nitrogen at surface of sampling area along the Andaman Sea from March to May and

November in 2010
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Figure 12 Ammonia-nitrogen at surface of sampling area along the Andaman Sea from March to May and

November in 2010
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Table 1 Seawater quality standards for aquaculture determined by Office of National Environment Board
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(transparency) Umeia 10% 91nAMAgA
- - 4 22y a
2. QU U (temperature) IR UYL YE 1) thermometer ilasuualai v Tnu 1

2) electrical sensor method

3. ANUAN (salinity) 1) electrical conductivity nlasuntladlaliinuni 10% veem
method Gﬁﬁq A
2) density

3) refractometer

4, ﬂ'J'llJLﬂuﬂﬁﬂlm%ﬂ"N - pH meter 7.0-8.5
(pH)
5. 00NTIUAZAY mg/1 1) azide modification method liviesnin 4
(dissolved oxygen) 2) membrane electrode
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3) wrinkler Method
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7. Woala-Woawosia ng-P/1 colorimetric method it 45
(PO,-P)

8. Tumin-Tulasiu ng-N/1 cadmium reduction method laitAu 60
(NO,-N) ilu No N ud 1%

colorimetric method
9. wonTuile-TuTasiou ng-N/1 phenol-hypochlorite method laisAiu 100

(NH,-N)
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Table 2 Comparisons of water quality between water level, station, month and sampling area at

P-value =0.05
Variable
Station Area Month
Parameter
Sig. Sig. No. sig.
Transparency P=0.000 P=0.000 P=0.169
AT'A2°A3
Variable
Surface Middle Bottom
Parameter
Depth
Station Month Area Station Month Area Station Month Area
level
Sig. No. sig No. sig No. sig No. sig No. sig No. sig
P=0.000  P=0.465 P=0.988  P=0.465 P=0.988 P=0.465 P=0.988
Temp surface’
middle”
bottom"
Sig. No. sig No. sig No. sig No. sig No. sig Sig.
P=0.000  P=0.465 P=0.742  P=0.465 P=0.561 P=0.465 P=0.048
Sal surface’ Al*A2°
middle” A3
bottom"
Sig. No. sig No. sig No. sig No. sig No. sig No. sig
P=0.000  P=0.465 P=0.412  P=0.465 P=0.487 P=0.465 P=0.879
pH surface’
middle”
bottom"
Sig. No. sig No. sig No. sig No. sig No. sig No. sig
P=0.000  P=0.465 P=0.859  P=0.465 P=0.481 P=0.465 P=0.136
DO surface’
middle”

bottom”
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Table 2 (Cont.)
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Variable
Surface Middle Bottom
Parameter
Depth
Station Month Area Station Month Area Station Month Area
level
Sig. No. sig Sig. No.sig  No. sig Sig. No.sig  No. sig Sig. No. sig
P=0.045 P=0.996  P=0.000 P=0.968 P=0.750 P=0.000 P=0.900 P=0.991 P=0.000 P=0.679
TSS surface’ Mar’ Aprb Mar’ Aprb Mar™ Apr®
middle’ May’ Nov" May’ Nov" Mayb Nov*
bottom”
No. sig No. sig Sig. No.sig  No. sig Sig. No.sig  No. sig Sig. No. sig
P=0.304 P=0.315  P=0.000 P=0.323 P=0.557 P=0.000 P=0.284 P=0.719 P=0.000 P=0.172
PO Mar’ Aprb Mar’ Aprb Mar’ Aprb
May" Nov* May" Nov" May" Nov"
Sig. No. sig Sig. No.sig  No. sig Sig. No.sig  No. sig No. sig No. sig
P=0.000 P=0.647  P=0.000 P=0.508 P=0.979 P=0.000 P=0.882 P=0.873 P=0.364 P=0.249
NO,-N surface’ Mar’ Aprb Mar’ Apr’
middle’ May” Nov’ Mayb Nov’
bottom"
Sig. No. sig Sig. No.sig  No. sig Sig. No.sig  No. sig No. sig Sig.
P=0.000 P=0.979  P=0.000 P=0.826 P=0.922 P=0.000 P=0.162 P=0.282 P=0.076 P=0.036
NO,-N surface’ Mar’ Aprb Mar’ Aprb Al*A2°
middle’ May" Nov* Mayb Nov* A3’
bottom"
Sig. No. sig Sig. No.sig  No. sig No. sig No.sig  No. sig Sig. No. sig
P=0.047 P=0.205  P=0.000 P=0.288 P=0.060 P=0.184 P=0.433 P=0.365 P=0.024 P=0.677
NH,-N surface’ Mar’ Aprb Mar® Apr’
middle’ Mayb Nov’ Mayb Nov"*
bottom”
Note: Temp = temperature Sal = salinity pH = pH

DO

NO,-N

dissolved oxygen

nitrite-nitrogen

TSS = total solid suspension PO,-P

NO,-N = nitrate- nitrogen

NH,-N

phosphate-phosphorus

ammonia- nitrogen
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Figure 13 Abundance and distribution of total zooplankton at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 14 Abundance and distribution of Phylum Protozoa at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 15 Abundance and distribution of Phylum Cnidaria at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 16 Abundance and distribution of Phylum Ctenophora at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 17 Abundance and distribution of Phylum Chaetognatha at 3 sampling area (sampling area far

from coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 18 Abundance and distribution of Phylum Annelida at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 19 Abundance and distribution of Phylum Arthropoda at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 20 Abundance and distribution of Phylum Ectoprota at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 21 Abundance and distribution of Phylum Mollusca at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 22 Abundance and distribution of Phylum Echinodermata at 3 sampling area (sampling area far

from coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 23 Abundance and distribution of Phylum Chordata at 3 sampling area (sampling area far from

coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Table 3 Highest abundance of zooplankton (ind/m’) at sampling station during March April May

and November 2010

Taxa

March

April

May

November

Total zooplankton
Phylum Protozoa
Phylum Cnidaria
Phylum Ctenophora
Phylum Chaetognatha
Phylum Annelida
Phylum Arthropoda
Phylum Ectoprocta
Phylum Mollusca
Phylum Echinodermata
Phylum Chordata
copepods

mantis shrimps

penaeid prawns
sergestid and caridean shrimps
true crabs

gastropods and bivalves

squid larvae

10,285 (ST 6)
3,086 (ST 6)
61 (ST 6)

8 (ST9)
138 (ST 6)
77 (ST 6)
6,369 (ST 6)
13 (ST 5)
70(ST 13)
179(ST 22)
479 (ST2)
5,586 (ST 6)
2(ST 15)
10(ST 22)
676 (ST 6)
52 (ST5)

464(ST 24)

32,908 (ST 30)
9,318 (ST 30)
156 (ST 26)

15 (ST 29)
1,007 (ST 30)
672 (ST 30)
12,928 (ST 30)
1,931 (ST 30)
4,953 (ST 30)
2,015 (ST 30)
12,005 (ST 30)
31(ST29)
672 (ST 30)
84 (ST 30)

1,931 (ST 30)

111,725 (ST 26)
33,614 (ST 26)
50 (ST 25)

4 (ST8)
3,044 (ST 26)
405 (ST 26)
67,916 (ST 26)
4,564 (ST 26)
727 (ST 26)
3,297 (ST 25)
66,832 (ST 26)
11 (ST 13)

642 (ST 26)
133 (ST 26)

4,564 (ST 26)

85,395 (ST 30)
73,584 (ST 30)
605 (ST 24)
1,034 (ST 30)
619 (ST 29)
23,484 (ST 24)
24 (ST 20)
1,655 (ST 29)
31,508 (ST 27)
863 (ST 26)
20,821 (ST 24)
14 (ST 17)

24 (ST 20)
317 (ST 6)
121 (ST 24)
1,655 (ST 29)

208 (ST 26)

Note : ST = station
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Table 4 Zooplankton dominant species at sampling station during March April May and November 2010

Station Zooplankton Station Zooplankton
1 Calanoid copepodid 16 Calanoid copepodid, Oncaea spp.
2 Calanoid copepodid 17 Calanoid copepodid
3 Calanoid copepodid, Vorticella oceanica 18 Calanoid copepodid, Oncaea spp.
4 Vorticella oceanica, Calanoid copepodid 19 Calanoid copepodid, Oncaea spp.
5 Vorticella oceanica 20 Calanoid copepodid, Vorticella oceanica
6 Vorticella oceanica, Calanoid copepodid 21 Vorticella oceanica, Echinopluteus larvae
7 Vorticella oceanica, Calanoid copepodid 22 Copepod nauplii, Calanoid copepodid
8 Calanoid copepodid 23 Copepod nauplii
9 Calanoid copepodid, Oncaea spp. 24 Calanoid copepodid, Copepod nauplii

10 Calanoid copepodid, Vorticella oceanica 25 Calanoid copepodid, Copepod nauplii

11 Calanoid copepodid 26 Copepod nauplii, Calanoid copepodid

12 Calanoid copepodid, Oncaea spp. 27 Echinopluteus larvae, Copepod nauplii
13 Vorticella oceanica, Calanoid copepodid 28 Calanoid copepodid, Vorticella oceanica
14 Vorticella oceanica, Calanoid copepodid 29 Copepod nauplii, Vorticella oceanica

15 Calanoid copepodid, Oncaea spp. 30 Vorticella oceanica, Copepod nauplii
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Figure 24 Abundance and distribution of copepods at 3 sampling area (sampling area far from coast

1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 25 Abundance and distribution of gastropods and bivalves at 3 sampling area (sampling area far

from coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 26 Abundance and distribution of penaeid prawns at 3 sampling area (sampling area far from coast

1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 27 Abundance and distribution of sergestid and caridean shrimps at 3 sampling area (sampling

area far from coast 1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November

2010



Chumporn

Ranong

Suratthani

Phang-nga

Nakhon Si Thammarat

Krabi
Phuket
Trang Phattalung
Satun
March
Chumporn
Ranong
Suratthani
Phang-nga
Nakhon Si Thammarat
Krabi

Phuket

Trang  phattalun g

Satun

56

Chumporn
Ranong
Suratthani

Phang-nga

Krabi

Phuket

April

Chumporn
Ranong
Suratthani

Phang-nga

Krabi

Phuket

November

Nakhon Si Thammarat

Trang  phattalun g

Satun

Nakhon Si Thammarat

Trang  pyattatun g

Satun

Mantis shrimps
(ind/ms)

4 1 4 v ?zl/ ] Y
MNT 28 ANVYNFUUASMTUNTNIEIBUVDIUNAINADUTAINGUAI AIWTLBLHIIAA(1.6-3.0, 3.0-5.0

J = = A N =
1ag 5.0-10.0 luanzia) Twdoulivian wreu wgunay taz@eungaIniow 1 2553

Figure 28 Abundance and distribution of mantis shrimps at 3 sampling area (sampling area far from coast

1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 29 Abundance and distribution of true crabs at 3 sampling area (sampling area far from coast 1.6-

3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 30 Abundance and distribution of squid larvae at 3 sampling area (sampling area far from coast

1.6-3.0, 3.0-5.0 and 5.0-10.0 nmi) during March April May and November 2010
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Figure 31 Pecentage of average abundance of Zooplankton at 3 sampling area during March April May
and November 2010: (A) Sampling area far from coast 1.6-3.0 nmi; (B) Sampling area far from

coast 3.0-5.0 nmi and (C) Sampling area far from coast 5.0-10.0 nmi
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Appendix 1 Species composition of zooplankton along the Andaman Sea Coast of Thailand from March

April May and November 2010

No. Taxa/Species

PHYLUM PROTOZOA (Protozoans)
Subphylum Plasmodroma

Class Sarcodina

Subclass Rhizopoda

Order Foraminiferida

Family Heterohelicea

1 Gallitellia sp.
Family Globigerinidae
2 Globigerina sp.

Family Globorotaliidae
3 Globorotalia sp.
Subclass Actinopoda
Order Radiolarida
unidentified radiolarians
Family Amphilithidae
4 Amphibelone sp.

Family Acanthometridae

5 Acanthometra sp.

6 Amphilonche sp.1

7 Amphilonche sp.2
Family Dorataspidae

8 Dictyaspis sp.

9 Dorataspis sp.
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Appendix 1 (Cont.)

No. Taxa/Species
10 Pleuraspis sp.
11 Stauraspis sp.
Family Diploconidae
12 Diploconus sp.

Family Actinommidae

13 Acanthosphaera sp.
14 Actinomma sp.

15 Spongosphaera sp.1
16 Spongosphaera sp.2

Family Phacodiscidae

17 Heliodiscus sp.
Family Spongodiscidae

18 Euchitonia sp.
Family Spyridae

19 Tholospyris sp.
Family Plagoniidae

20 Lithomelissa sp.

21 Lophophaena sp.

22 Sethophormis sp.

23 Neosemantis sp.

24 Pseudocubus sp.
Family Theoperidae

25 Pterocyrtidium sp.

Class Ciliata

Subclass Spirotricha
unidentified ciliate protozoa
Order Tintinnida

unidentified tintinnids
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No. Taxa/Species
Family Codonellidae

26 Tintinnopsis ecaudata Kofoid & Campbell

27 Tintinnopsis gracilis Kofoid and Campbell

28 Tintinnopsis mortensii Schmidt

29 Tintinnopsis loricata Brandt

30 Tintinnopsis orientalis Kofoid & Campbell

31 Tintinnopsis radix (Imhof)

32 Tintinnopsis tocantinensis Kofoid and Campbell

33 Tintinnopsis scotti Brandti

34 Tintinnopsis sp.1

35 Tintinnopsis sp.2

36 Tintinnopsis sp.3

37 Tintinnopsis sp.4

Family Codonellopsidae

38 Codonellopsis morchella (Cleve) jorgensen
39 Codonellopsis ostenfeldi (Schmidt)
40 Leprotintinnus sp.

Family Ptychocylidae
41 Epiplocylis deflexa Kofoid and Campbell
42 Epiplocylis undella Ostenfeld and Schmidt
43 Epiplocyloides sp.

Family Petalotrichidae

44 Metacylis sp.
Family Rhabdonellidae
45 Protorhabdonella curta Cleve
46 Protorhabdonella simplex (Cleve) Jorgensen

47 Rhabdonella conica Kofoid and Campbell
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Appendix 1 (Cont.)

No. Taxa/Species
48 Rhabdonella hebe (Cleve)
49 Rhabdonella poculum (Ostenfeld and Schmidt)

Family Tintinnidae

50 Amphorella infundibulum Kofoid and Cambell
51 Amphorella sp.
52 Amphorellopsis acuta (Schmidt)
53 Amphorellopsis sp.
54 Dadayiella cuspis Kofoid and Cambell
55 Eutintinnus maculatus Brandt
56 Eutintinnus perminutus Kofoid and Cambell
57 Eutintinnus sp.
58 Steenstrupiella gracillis (Jorgensen)
Family Undellidae
59 Undella hyalina Daday

Subclass Peritricha
Order Peritrichida
Family Vorticellidae
60 Vorticella oceanica Zacharias
PHYLUM CNIDARIA (Jellyfish)
Class Hydrozoa
unidentified hydrozoa
Order Leptomedusae
Family Phialuciidae
61 Phialucium sp.
Family Eirenidae

62 Eirene sp.
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Taxa/Species

63
64

65

66

Order Siphonophora
Suborder Calycophorae
unidentified calycophorae
Family Diphyidae
Diphyes spp.
Lensia spp.
PHYLUM CTENOPHORA (comb jellies)
Class Tentaculate
Order Cydippida
cydippid larvae
unidentified ctenophorae
PHYLUM CHAETOGNATHA (Arrow worms)
Class Sagittoidea
Order Aphragmophora
Family Sagittidae
Sagitta spp.
PHYLUM ANNELIDA (Segmented worms)
Class Polychaeta
polychaete larvae
PHYLUM ARTHROPODA
Subphylum Crustacea (crustaceans)
Class Branchiopoda
Order Diplostraca
Suborder Cladocera
Family Podonidae

Pseudoevadne tergestina (Claus)
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No. Taxa/Species

Class Maxillopoda
Subclass Thecostraca
Infraclass Cirripedia
cirripede nauplii
cypris larvae
Subclass Copepoda
copepod nauplii
pontellid nauplii
Order Calanoida
calanoid copepodid
Superfamily Arietelloidea
Family Lucicutiidae
67 Lucicutia flavicornis (Claus)
Superfamily Centropagoidea

Family Acartiidae

68 Acartia amboinensis Carl
69 Acartia danae Giesbrecht
70 Acartia erythraea Giesbrecht
71 Acartia pacifica Steuer
Family Centropagidae
72 Centropages furcatus (Dana)
73 Centropages gracilis (Dana)
74 Centropages orsinii Giesbrecht
75 Centropages tenuiremis Thompson & Scott

Family Candaciidae

76 Candacia bradyi (A. Scott)
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No. Taxa/Species
77 Candacia catula (Giesbrecht)
78 Candacia discaudata A. Scott

Family Pontellidae

79 Calanopia aurivilli Cleve

80 Calanopia elliptica Cleve

81 Calanopia minor A. Scott

82 Labidocera acuta (Dana)

83 Labidocera javaensis Mulyadi
84 Labidocera minuta Giesbrecht
85 Labidocera sp.

Family Pseudodiaptomidae

86 Pseudodiaptomus aurivilli Cleve
Family Temoridae

87 Temora discaudata Giesbrecht
Family Tortanidae

88 Tortanus forcipatus (Giesbrecht)

Superfamily Megacalanoidea

Family Calanidae
89 Canthocalanus pauper (Giesbrecht)
90 Undinula vulgaris (Dana)

Family Paracalanidae

91 Acrocalanus gibber Giesbrecht

92 Acrocalanus gracilis Giesbrecht

93 Acrocalanus longicornis Giesbrecht
94 Paracalanus aculeatus Giesbrecht

Family Calocalanidae

95 Calocalanus pavo (Dana)
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No. Taxa/Species

96 Calocalanus plumulosus (Claus)
Superfamily Eucalanoidea
Family Eucalanidae
97 Subeucalanus crassus Giesbrecht
98 Subeucalanus subcrassus Giesbrecht
Superfamily Clausocalanoidea
Family Clausocalanidae
99 Clausocalanus arcuicornis Dana
Order Cyclopoida
cyclopoid copepodid
Family Oithonidae
100 Oithona spp.
Order Poecilostomatoida
poecilostomatoid copepodid

Family Corycaeidae

101 Corycaeus affinis McMurrich
102 Corycaeus agilis Dana

103 Corycaeus asiaticus F. Dahl
104 Corycaeus catus F. Dahl

105 Corycaeus crassiusculus Dana
106 Corycaeus longistylis Dana
107 Corycaeus speciosus Dana
108 Corycaeus sp.

109 Farranula gibbulus Giesbrecht
110 Farranula sp.

Family Oncaeidae

111 Oncaea spp.
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No. Taxa/Species
Family Sapphirinidae

112 Copilia mirabilis Dana

113 Copilia sp.

114 Sapphirina nigromaculata Claus

Order Harpacticoida
harpacticoid copepodid
Family Clytemnestridae
115 Clytemnestra sp.

Family Ectinosomidae

116 Microsetella norvegica (Boeck)
Family Euterpinidae
117 Euterpina acutifrons (Dana)

Family Miraciidae
118 Macrosetella gracilis (Dana)
Class Ostracoda
unidentified ostracods
Family Cypridinidae
119 Cypridina spp.
Family Conchoeciidae
120 Euconchoecia spp.
Class Malacostraca
Subclass Eumalacostraca
Superorder Peracarida
Order Amphipoda

unidentified amphipods
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85

Taxa/Species

121

122

Order Isopoda
unidentified isopods
Order Stomatopoda
erichthus larvae
alima larvae
Superorder Eucarida
Order Decapoda
Suborder Dendrobranchiata
Family Penaeidea
penaeid protozoea
penaeid mysis
Family Luciferidae
Lucifer protozoea
Lucifer mysis
Lucifer spp.
Family Sergestidae
Acetes spp.
Suborder Pleocyemata
Infraorder Caridea
caridean larvae
Infraorder Anomura
anomuran larvae
Family Paguridae
pagurid larvae
Infraorder Palinuridea

porcellanid larvae
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No. Taxa/Species

Infraorder Brachyura
brachyuran zoea
brachyuran megalopa
PHYLUM ECTOPROCTA (Bryozoans)
cyphonautes larvae
PHYLUM MOLLUSCA (Mollusks)
Class Gastropoda
gastropod larvae
Subclass Opistobranchia (pteropods)
Order Thecosomata (shelled pteropods)
Family Cavoliniidae
123 Creseis spp.
Family Desmopteridae
124 Desmopterus spp.
Class Bivalvia
bivalve larvae
Class Cephalopoda
squid larvae
PHYLUM ECHINODERMATA (Echinoderms)
Class Echinoidea
echinopluteus larvae
Class Ophiuroidea
ophiopluteus larvae
PHYLUM CHORDATA (Chordates)
SUBPHYLUM UROCHORDATA
Class Larvacea (Appendicularia)
Family Fritillaridae

125 Fritillaria spp.
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87

No. Taxa/Species
Family Oikopleuridae
126 Oikopleura spp.
Class Thalicea
Order Salpida
Family Salpidae
127 Pegea spp.
128 Salpa spp.
129 Thalia spp.
Order Doliolida
Family Doliolidae
130 Doliolum spp.

Class Pisces
fish eggs

fish larvae
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Appendix 2 Diversity index Evenness index and Richness index of zooplankton between sampling area

during March April May and November 2010

Zooplankto Zooplankto
Month Station Month Station
diversity eveness richness diversity ~ eveness richness
1 241 0.69 4.11 1 2.27 0.82 2.81
2 2.27 0.72 3.15 2 2.49 0.72 4.29
3 2.26 0.72 2.70 3 221 0.86 1.82
4 2.47 0.74 341 4 2.83 0.88 3.96
5 2.34 0.68 3.67 5 2.84 0.89 3.46
6 2.29 0.62 422 6 2.66 0.85 2.95
7 1.66 0.46 428 7 242 0.89 2.48
8 2.76 0.80 3.58 8 2.67 0.85 3.50
9 2.62 0.76 4.19 9 2.61 0.86 3.28
10 2.58 0.81 3.18 10 2.79 0.84 3.28
11 222 0.68 3.46 11 2.33 0.79 2.72
12 2.66 0.74 4.65 12 2.96 0.89 4.19
13 2.46 0.69 2.46 13 2.86 0.88 3.56
14 2.60 0.66 6.92 14 2.78 0.78 4.93
15 297 0.73 7.33 15 2.25 0.67 3.62
March April
16 2.93 0.76 6.32 16 2.69 0.76 3.94
17 2.54 0.74 4.09 17 2.27 0.74 3.34
18 2.53 0.74 4.06 18 2.67 0.76 4.29
19 2.64 0.74 4.86 19 2.50 0.75 3.24
20 2.79 0.79 422 20 2.57 0.80 3.43
21 2.75 0.81 427 21 2.83 0.87 3.26
22 3.12 0.68 427 22 2.39 0.68 427
23 2.44 0.73 3.78 23 2.60 0.79 2.98
24 2.72 0.81 3.34 24 2.69 0.82 3.20
25 2.83 0.80 4.29 25 2.62 0.74 3.91
26 2.47 0.80 2.69 26 2.51 0.68 3.94
27 2.32 0.72 3.17 27 0.00 - 0.00
28 2.66 0.74 4.80 28 2.58 0.72 4.26
29 2.46 0.69 4.49 29 2.13 0.64 3.35

30 2.18 0.72 2.83 30 2.66 0.75 3.27




89

MSIBUINN 2 (710)

Appendix 2 (Cont.)

Zooplankto Zooplankto
Month Station Month Station

diversity eveness richness diversity ~ eveness richness
1 1.93 0.71 2.08 1 2.62 0.70 4.49
2 2.01 0.63 3.08 2 2.67 0.79 3.15
3 1.90 0.60 3.25 3 2.49 0.70 3.66
4 2.24 0.76 3.67 4 2.72 0.85 3.24
5 2.25 0.73 3.34 5 1.75 0.50 3.30
6 2.60 0.74 4.59 6 2.34 0.66 3.69
7 2.00 0.68 3.16 7 2.94 0.83 4.30
8 2.09 0.71 3.02 8 2.12 0.78 2.28
9 2.10 0.71 3.01 9 2.83 0.90 3.34
10 2.69 0.76 4.62 10 2.80 0.82 3.31
11 2.64 0.78 3.94 11 2.63 0.84 2.87
12 2.68 0.81 3.84 12 2.84 0.86 3.72
13 2.04 0.67 2.80 13 2.30 0.62 4.81
14 2.80 0.76 5.29 14 2.93 0.78 441
15 2.81 0.75 4.96 15 2.60 0.87 2.70

May November

16 2.70 0.74 4.65 16 3.13 0.87 4.71
17 2.71 0.81 4.19 17 2.95 0.89 3.64
18 2.52 0.82 4.16 18 3.11 0.90 4.13
19 2.57 0.77 3.57 19 3.05 0.88 4.71
20 2.85 0.77 4.96 20 2.70 0.77 3.95
21 2.75 0.79 4.00 21 1.91 0.50 4.20
22 2.45 0.68 3.97 22 2.31 0.69 4.03
23 2.44 0.69 3.71 23 2.52 0.68 4.40
24 2.36 0.62 421 24 2.53 0.69 3.68
25 2.88 0.76 4.21 25 3.17 0.84 5.31
26 2.36 0.60 4.39 26 2.56 0.69 421
27 2.40 0.67 3.31 27 1.07 0.31 2.92
28 2.87 0.82 3.50 28 2.40 0.81 341
29 2.25 0.59 4.01 29 1.73 0.47 3.63

30 2.23 0.62 3.45 30 0.89 0.25 3.08




