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Abstracts : In order to grasp the structure and dynamics of phytoplankton communities, chlorophyll-a
(Chl-g) and cell abundance were measured at 20 stations during the period from August 9 to August 21,
2003 in the southeastern Barents Sea on surface and subsurface chlorophyll maximum depth (SCM).
Surface temperatures were varied from minimum —0.7°C(st. 18) to maximum 10.4°C(st. 1). Salinities were
varied from minimum 29.9 psu(st. 18) to maximum 35.8 psu(st. 2). The maximum nutrient(phosphate,
nitrate, silicate) concentrations were 0.12 £M, 0.11 &M, 7.53 4M and minimum concentrations were 0.01
1M, 0.03 1M, 1.43 1M, respectively. On SCM physical environmental factor were almost similar. Chla
concentrations ranged from 0.23 to 2.13 g chl-a /™' at SCM. Nano- and pico phytoplankton were the
important contributors for increase of the Chl-a. It was about seven times difference between highest
concentration to lowest. Phytoplankton communities were composed of diatoms, dinoflagellates,
cryptophyceae, silicoflagellate, and prymnesiophyceae showing 37 taxa at surface and 38 taxa at SCM.
Picophytoplankton was the most dominant in all stations and all layers, but the second groups were 2 and/
or 3 taxa. Phytoplankton abundance ranged from minimum 4.3 x 10° cells /~'(st. 20) to maximum
2.4 % 10° cells /7!(st. 17) at surface water. As a result, phytoplankton might be controlled by physical
factors such as North Atlantic ocean currents and northern melt water among environmental factors in
Barents Sea. In addition the dominant species were nano- and pico phytoplankton such as Phaeocystis,
Cryptomonas and Dinobryon in the study area.

Key words : 23&l|(Arctic Ocean), B}&l= &](Barents Sea), 2] &&= E(Phytoplankton), BE 2 a
{Chlorophyll-g), P]4x-=m)4 21&-Z%=1E (nano-pico sized phytoplankton)

*Corresponding author. E-mail : shkang@kopri.re.kr



266 Joo, HM. et al.

1.A 8

559 sFsE 2 AAA d=o] ASEA S g
OE HEEH A5AAE SR8 h(Loeng ef al.
1997). H538le 2219 d8dE 9 NgEd 29 o)
SHEQ1 Tt 24 oJsiA MR GEE uX]E B0
Fo Utk £3 AFA0 R {USH= AU HLES F
g, oMo}, Hu) HZFo & wgdEHo] e FoA &y
Eolee GG ¥ E9 fYLE vl Fx) vy}
it 71t 2ok 2e 4= glch(Mattiessen ef al.
1999). 28] HFefellA Fd == Wt} s)yo] =of
BAEE B4 2 Aol Ayl Fo2RE #3HE
GG B eE vehls B3 989 g
7F A AA 71%e) F3e F3 AT (Mattiessen et al.
1999).

53 aigeiAle dedes S3 34 =4 3
Al BAEE ALE A HI YA 28 )HE S
84, gty oz Yd AL fRE L ok 23
aFe] B4 8RAEL o] A YA F2 Uz}
AR AEEFTEL F 24, A%, AL, BX, A
A2 Wo] Tl AF A e v o]F &4 84
Foll ALFE 3ok 54 Tt F3 2lolE Rojx
WEAY 22 YR TH-2°C~4°C) B s olu} 2o &)
2] AMH Astd) g JojH oz Y FeE /A
332 Qlti(Sakshaug and Holm-Hansen 1984). o]} 7+
55 55 8 $F2E Qs H3ow EAsks Y
AJejAIZE B39 Zlojch

ARHE 02 ol UXARE ABEFIEZY F
277 ¥lRA & FEF) HEZRFIE HAE &8
sh @ B3l e 2017 2k 2571 A8
A vebdtt. o] g o] i 2oy Fx7o] gotat
NN Hgdhe AL ola=a Ju}, HF3)o] MejAle
A2 Yzt Aol o3 ko] Avd(Sakshaug
and Holm-Hansen 1984), § ¥dF+ ASraye 28
3] FFHAT GAFFO] HFah e o007 NEZY
AL WEFE 2 Holr}, e YA Zr1e} &)
Wog e IxE X3k sHldle Aateo] ulw
2 =2 & 5 A THSmith 1987; Nelson et al. 1987).

5338 A8k o8] vt 5 £ d7X19e vl
2 e 553 FHoE duElagte) wiHd) =&
2EmlEA, TepR AN, oftky | Ul 2 oY)
o7 Slch. §3] aHAle] A9 upl= &) FHQ) eAjop 2
5 Ak 29 HRel 7}, 2B, Ay, duiaol
7, v A s Be Fo) gepol] 28 Jko)
el Ag o g e B4 5 shuel 73t vt

i 71999 5498 BojF= 29oitk(Loeng ef al.

1997; Mattiessen et al. 1999).

ojgfgt nlRl2 9L tiF-E 4~ 200 m ]3] i
BLoRA MZFoAMe A S K= AZ S| 7]
Ao 2E - 1P 3Tl EEAXE AL - HHY &)
W $947t fslE Bow Autaoe us o
Jro]th(Erlenkeuser ef al. 1999).

Aol wet o] s Y] FETF dojuls o
AgANA AEL 2 JPu o] syo] Bupd oA
Zoht divt $Eo] RS ARFEA FFo) ¢
A3} =, AESHIEY e olofzirh

ojgd Ay EAHCZ niylz o] A EEHAES
dEF BX 9 B ol3eha a2le) 4L o] 39
o] 53¢ olazhet] Teo] & Zlolt}, e A 8ET
AEL] tjdAo] Yol A9 AejA] WMF-S HFH
el AN o] FHogkoLk(Paul et ol 1999) Al vl
Z 3o HEFFIAEY AR L3 o]FoXx] A%
tH(Arashkevich er al. 2002; Falk-Petersen ef al. 2001;
Rat'’kova and Waddmann 2002; Verity et al. 2002). =X
4 % Ice edge zoneolX 9] FFEAL vl d 7)o
dojuted] &A= Bering Sea(McRoy and Goering
1974; Alexander 1980; Alexander and Niebauer 1981),
Beaufort Sea(Homer and Schrader 1982) 12|51 Fram
Strait(Gradinger and Baumann 1991) 59 X|gel|x] ZA}
HAo. Teu vl s eA o] AR o] 717F B¢
ZAP} o] F-oIRA] ekt

£ die 5330 sl AEAY AR d#o g #A
o BF3l¢l upllz sfo A dirAo] B o] F 3}A| 9
A EHAE FEFY £X P $HE L BEsn
FF2UY FFEH 2 AU =] FA ) sty
ZARBIA .

2. A2 B by

AL A & A} 7%

£ a7 559 37|90 20033 89 9YHE 2003
9 8¢ 21U7KA] BjAlof 7148 A ) Q7AQl RV
‘Ivan Petrov’ & °©]-83te] ZALE AA3R 3, 2AA
< T Ao} AUA KGN H&E wgko 7 AA) 2000
o] A4 ®F U Subsurface Chlorophyll Maximum
Depth(SCMYPIIA] ZAME AAEATHFig. 1). 2AR G 9
f=& 73°01, 21'N~78°16, 5TNo|H ZHEE 25°36,
88'E~53°07, 25'ECIUth. ZAAH 2] B 4L 256.6 m
ol ZAAY F H&] AHNEHA 11200 Y &
W] G e A Foln, gjrjo} gkl e AH
AR 1-100 FiA g siFe] F3e T Ko}
(Fig. 2).
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Fig. 1. Study area of the R/V Ivan Petrov expedition and
the sampling locations in the Barents Sea.
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Fig. 2. Surface currents in the Barents Sea (from Loeng
et al. 1997).
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T2 2 g¥L 394 TS-meter(YSI model 30)2
277 A7 SABASL, 7] G oA+
AN, A, ) @A SFE Ape
BL2 GF/F filteWhatman)® o) 3}8le] w)a] AbA| A3
30m/ HDPE bottled] ¥ ¥ WY& 2B3A}. o|F
Parsons et al.(1984)%] "ol o3 FYE AsE47]
(Lachat QuickChem AE)Z ©]-&3}od 1431t}

Chlorophyll-¢ (biomass)

Chlorophyll-a(Chl-a)2] =& £2J317] sl A4t
A As AJE 500m/E GF/F filte(Whatman, d=
25mm)Z 3 F, 90% acetoneS o] ¢y B A3l
240 7HF <t F2 81T 295 MFS filter(pore size =
0.5 um, d=25mm)E. AAE A7l T FFEA7] TD-
700(Tumer Designs)s AHS-3ted S5 7 ofelj o] A4k
o2 AFEA v]aSea 4EEFIE Chlad ¥
£ ¥7] 918+ mesh size 20 um FEE oH5 T 7HS
Wos B4 AAlEAT

mg Chl-a-m™ = Ca-EV/SV (Note: pig - I = mg-m™)

Ca = Fluorometer®. =33 333
EV = olAlE 23 (ml)
SV = o5k Alge] F3(/)

AEEH=2E] 54 ¥ A5 (cell abundance)

AEEFIEL] BECUPY, QT +39F, 285
wetdlz] fsted A ZFE Chla Gl met
HPMA €8°|=& A %3l thKang and Fryxell 1991;
1992). A€ 100 m/2] & glutaraldehyde(F 5T
1%, viv)E 2733t GN-6 Metricel membrane filter
(0.45 ym pore-size, 25Smm diam; Gelman Sciences)°ll
o3g & 2-3-& AHXe] HPMA(2-hydroxypropyl
methacrylate) A 2F& EFAIZ T oF 242 7H-5¢r =)
AM AxA1A HPMASEEO| =8 AF3igich AR
A2 HPMAEEo| = ek 9o 37 100~10008) 3k
MM A7 - FAIACE SN EEFIEL FHEY)
7ZJ(OLYMPUS, BX-51; st=3]gd+d 4 FAA+
42)°] 100080 3t Al Alge] B5 2 530
+ Cupp(1943), Brunel(1962), Hendey(1964), Simonsen
(1974), Dodge(1982), Round e al(1990), Hasle and
Syvertsen(1996) 5% 3T H L o] &3} FH 27
7} Fol FEn| RN FAHE7] o HRFe FA
dujdez T Astd AE U F718S AANA
ThHasle and Fryxell 1970). #718L AAF A8
aluminum stub®l] LA 3L AXA)A gold-palladium S 2
FYJEOL, MSC-101) ¥ FALA=E 0| 7(SEM, JEOL
5600LV; “Fista A dn)Z4d)e g2 FRsaem, ¥
83 ¢ ARE Gt £ gF-F 0] A4t
ohd SHRZHE 2% glutaraldehyde® FAAIZ &
osmic acid(0s0y)2] HFEE7T 12%7} HESE Hrleie]
AWl 12417k 52 523 34 tHReimann er al. 1980).
©]% Et-OH series® B3l isoamylacetate® X]¥A|AH
Critical Point Dryer(SP1, Dry-CPD)E A=Al & FA}
AREm AN A 2D S
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3.4 #
#4292

ZANZ B BFY] & FH 9 we A
18914 -0.7°CE HAE Jepllon A 194 Hxz
10.4°CE Yephlo] 11.1°C9] xjol& JeRNATH(Table 1,
Fig. 3). 5= a2 IS s A9 BA 16, 17, 18,
19, 209] HF L 1.6°COIUT AJo} RPN A
A 1,2 3,4, 59 Ha 22 8.1°CE w2y & Z9] 3}
ol & JERNACLE £ ZARIG L 2o} ke 71Ees
TAE FEHAE W) oM A 98 v A
A@A@A 1, 6, 11, 16)2] HaF F& 5.7°COIN, vlof
Aopd Rz2@A 5, 10, 15, 20)& 4.7°CE Jeh)A W3}
Fo] ZA] skt

HHE SCMellME Ha 226°CE Yehlies A4 16
oA -1.58°C2 HAE, A 294 821°CE H2E
ERNATH(Table 2).

& EZoA HA 299 psuCdA 18014 3L 35.8
psu(3 A 2)5 el lchFig. 3). a1 8950 J3S
e 52 AAAEA 17, 18, 19°] HEF 31.6 psus W3t
A v, 399 5o fQlEE A2 FA 1, 69
o] 342 psuE YERHe] Bojreke] @ikl o) ¥

Table 1. Spatial distribution of physicochemical factor on
surface in the study area.

Temp. Sal. Density Phosphate Nitrate Silicate
CO) (psw) (kgm™) (M) (M) (M)

Station

1 104 357 274 0.08 009 340
2 96 358 276 0.08 0.06 1.94
3 74 348 272 0.09 0.12 1.69
4 63 345 271 0.08 006 233
5 69 349 274 0.13 015 215
6 47 326 258 0.07 014 517
7 56 337 266 0.08 005 408
8 56 336 265 0.09 0.04 1.82
9 48 335 265 0.09 006 249
10 56 336 265 0.11 0.07 357
11 32 332 264 0.05 003 753
12 1.6 322 258 0.08 006  3.16
13 1.0 308 247 0.12 0.11 2.66
14 39 330 262 0.11 0.10 1.43
15 34 343 273 0.13 005 236
16 43 331 262 0.06 009 240
17 02 317 254 0.07 005 203
18 -0.7 299 240 0.14 0.15 1.73
19 09 317 254 0.14 007 285
20 27 342 273 0.15 0.05 1.56

o] F7ksle S YERIALE sCMelME A 3338
psuCdA 9yllA H3 35.05 psu@ A 2)2 & zlolE et
WA it

T3l Y= HA 24.0 kg m>@EE 18004 oL
27.6 kg m>(3A 2)2 3.6 kg m™Y] x}o]E JERNYTH
(Fig. 3). 84 4, 9, 14, 198 71522 Y9 BojMg
9] G W A HL DT} whe o] mnjoplor
A 29 49EE 24 Jehllo] M2 e 17t thi
I 98-S VeIt SCMAlME A 26.5 kg mm R
A 99lM H3 27.7 kg mE HE 27.28 kg mE e}
ich

EFOAN dFde] & B34S 1 PO-P= HA
0.05 uMAEH 11014 FZ 0.12 uMAEB A 13)= 0.07 M
2] o1& YERAATHTable 1, Fig. 4). £Z34 45)
H gy dgow A 138 F4oE vlE ¥
FEE HAon, A% g njs) kulopdopd B2

Temperature (T)

% 3 )

Salinity (psu)

n

Fig. 3. Contour of surface temperature, salinity and den-
sity on surface.
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Table 2. Spatial distribution of physical factor at SCM
in the study area.

. Temp. Sal. Densi Depth
swton ol oty gemd ()

1 5.34 35.03 277 86.44
2 8.21 35.05 273 25.26
3 2.77 34.77 277 3037
4 629 34.43 27.1 17.73
5 351 34.56 275 30.28
6 -1.22 34.19 27.5 40.26
7 5.07 35.02 277 26.11
8 0.44 34.30 275 2631
9 3.98 33.38 265 20.71
10 5.87 33.86 26.7 15.69
11 -0.42 33.92 273 38.06
12 -1.39 34.13 275 26.43
13 135 33.87 27.1 14.84
14 249 34.07 272 25.00
15 3.18 33.83 26.9 15.98
16 -1.58 34.02 274 52.07
17 -1.12 33.94 273 27.65
18 1.09 3421 274 17.09
19 2.23 3351 26.8 15.14
20 -0.71 3439 276 30.66

o] H|323 F& FE=E HEAUCh

NOs3-N& FA 0.03 pMEAE 11914 H3 0.11 zM
AAE 13)& B 0.08 M9 o) E EFERN A THFig.
4). PO4-Po} 7ol A 13& FAHLE FHIYeE 24
& dolAls FFE BAL, HM G aFe 9%
AL vd & F59 NO-N& Uehidz &
o] e e XY ol9ofM e W FEE YE
W3l

Si0y-Sie ZA1Z T A 143 yM(EB A 14014 F
T 753 uMCERE 1222 6.10 MY FEAE R
(Fig. 4). 5HA Y 79 &S e AGoA vy
L & YeERITH

Chlorophyll-¢ (biomass)
F Chla

B ZARIA 2% F Chl-ad] = A 0.186 ug
chl-a I"'C3% 180141 AL 1.046 g chl-a I3 27
A B 0412 pg chl-g [7'2 33 Ws}ZEL2 7 o) do]
SltH(Table 3, Fig. 5).

ZARAEE BA 3, 8, 13, 182 71FE0E FAME FE
sto] wlasl S o AE A9@EA 1, 2,6, 7, 11, 12,
16, 17)°] 4 0.548 ug chl-a /719 WA & HLe T

Phosphate (uM)

0

Fig. 4. Contour of surface nitrate, phosphate and silicate
concentrations.

7+ 0.326 g chl-a 1712 ¢ 1.5802) o)A} 2jo] & YEeRHR]
t}(Fig. 6).

SCMA & A 0232 g chl-a I7'(3Z 1014 H3L
2.134 pg chl-a I7'C33 1)S JERIRAT HTF 0.800 1
chl-g {72 Yehfo] EF R} of 269 xo]E ehy
Rt

oly] AJEEFFTEL] Chla

)] AEEFIAEE20 )] Chl-g s EFoNA
2|A] Not Detected(ND, B3 12, 172141 3L 0.162 g
chl-a I7'BA 2y B 0.045 ug chl-g 172 H3E
o] AX| gtor}, SCMelXE= HA NDEA 5, 14y
Al A3 0.598 ug chl-a I'AA 16y Yehpyo] Fdid
o2 & st JepAthFig. 6). £ FHA R
T EZo vste] SCMeA 2d) o] =& vehd
ATk,
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rlss Solt A2 EgTE] Chig

A717} 20 pm PRI B &-S0)4 A EEFAEF)
2 AEEFHIE ; <2 m)9 Chlg Tt 204 FA
0.120 g chl-a I'C33 18)%€] HIL 0.884 ug chl-a I
34 27 E3 0367 pg chl-a 172 £33 H31F0)
7o) ol delRNTh(Fig. 6). & Chla} 7o) A2 vlws|

Table 3. Spatial distribution of Chl-¢ in the study area.

Total Chl-a Micro Chl-a  Nano+Pico Chl-a
st. (ugchlal™)  (ugchkal™)  (gchlal™)
Surface SCM Surface SCM Surface SCM

1 0558 0472 0.062 0.076 0496 0.396
2 1.046 0.740 0.162 0.064 0.884 0.676
3 0.436 0.876 0.014 0.112 0422 0.764
4 0302 0458 0.022 0.046 0.280 0.412
5 0536 0542 0.022 ND 0514 0.542
6 0.202 1.034 0.026 0.046 0.176  0.988
7 0316 0.748 0.004 0.072 0312 0.676
8 0376 0.536 0.092 0.096 0.284 0.440
9 0.270 0512 0.008 0.034 0.262 0.478
10 0206 0232 0.046 0010 0.160 0.222
11 0520 2.134 0.064 0254 0456 1.880
12 0748 0.748 ND 0.034 0.748 0.714
13 0392 0380 0.048 0.030 0344 0350
14 - 0.434 - ND - 0.434
15 0264 0300 0.060 0.036 0204 0.264
16 0456 1.558 0.052 0.598 0.404 0.960
17 0534 1678 ND 0.142 0.534 1536
18 0.186 0270 0.066 0.006 0.120 0.264
19 0242 029 0.034 0.054 0208 0.242

20 0238 2050 0.072 0472 0.166 1578
Mean 0412 0.800 0.045 0.109 0.367 0.691

ND : Not Detected, — : No Data.
Cell size : Micro Chl-g (>20 zm), Nano+Pico Chl-¢ (<20 zm).

25

2 ) 4% 29 Ha 0447 ug chl-g /7191 wbA) 5&
A& 0.223 pg chl-g [7'9] FEE ¥l & Chl-o9} H)52

Micro size (ug chl a £

e (ug chl a £

SR -

Fig. 6. Contour of surface chlorophyll-z(biomass) concen-
trations.
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Fig. 5. Distribution of chlorophyll-a concentrations on the study area.
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3 ok Rk sSCMellAE A 10914 02228 A
2 A3 11904 1.880 pg chl-a [0 2 7FY & 558
B o HF 0.691 ug chl-g [7'2A B3l oF 26 o]
9] 7k vehlio] F Chl-a®] 33t vl ettt

Size fraction®¥ Chl-a2] ¥]&

B ggoA & Chl-ed] =& N AEESFIAES
o) 2-Fu)d B EFIE] A s HEE FEIE
23 SCM BF n]AaFu)k A BEFAES H§o| ¥
3] Yot AHE niFu)dh AJEEHAE HEL
TZAA AA 65%CFE 18914 A 100%CIF 12,
17E Ha 87%A P-4 AESFIES TH A
BAA 3,4,5,7,9, 12, 170014 90% o1&, 71 B3
A4 1,2 6,11, 13, 16, 19014 80~89%F A3ttt
o] AEEFAE] ARk vlEH AL 99 23
o} oAl Zojtt.

g8 scMmellAE 11719 BHEH 2, 5,6, 7, 9, 10,
11, 12, 13, 17, 18)914] 90% o}/4}e) w]&-& A &AL
B 89%=2 TFo v ok &L viEg A3

AgEgaEe] ¥ 24

FHYF

vl x| o] REoA EHse AEETIESF
e dARRF 145F, 12T 45F, 72U
§ 28R, SURER 2FF, TUIRIRER 195, Z¢t
Ae=ZH 157, 1A 3B[FTE T F 370l ATH(Table
4). AHE 24%5L AA S F7C3A 6plX HAL 165F7
34 18744 W3 Eo] ZloH, HF 105 FHArh SCM
M= EFe vlstd F2F 150 B F 38%9] A=
ZgaEo] AF= ). R AAHNA e F
& SHRZEFO Cryptomonas spp., ZHUIA] LE2FH9]

A58

Abundance (cells ')
118t

§

00 "
123456789 WITNRNVUBWBI?IBRY

Station

Table 4. The appearance species in the study area.

Bacillariophyceae Dictyochophyceae
Achnanthes sp. Dictyocha speculum
Actinocyclus spp. Dictyocha speculum var. speculum
Bacteriastrum spp.
Chaetoceros sp. Cryptophyceae

Flagilariopsis cylindrus ~ Cryptomonas spp.

Minidiscuss sp. Lucocryptos sp.

Paralia sulcata

Pseudonitschia sp. Prymnesiophyceae

Rhizosolenia hebetata Phaeocystis spp.

*Skeletonema spp.

Synedropsis hyperborea Prasinophyceae

Thalassiosira spp. Pyramimonas spp.

Navicula spp.

Nitzschia spp. Unidentified Micro size plankton

Rhizosolenia spp. Unidentified Nano size plankton

Unidentified Pico size plankton

*: Only SCM.

Phaeocystis spp., P1'53% vk HEEFZEH S0
4 A BEFIE] 717} 1FFHE ol EUVEE B3t
< o o] &Y EFo= AGHIITH

>HE

A e ol AEEFIAELTY +35e A
A 20 AA F 170 AN FulL HEETFIE]
A 1 Aol e HF 65%= +-H-&0] v =Urh A
A 11, 12, 1398E vlh EEFIE] $3E 3N
o} SCMIME TUZ AN Frji HEEFIEC]
A 1$8E Jdeen F3 12, 13¢ME vli HEF
g3 80|, AA 119145 Dinobryon belgica?t A 1 3

35046

5CM R Horo + pico pize
3006 EE0 tioro size

1506

5.00%5 +

00 .
1232458678 8101121314 1516 171819

Station

Fig. 7. Variation of phytoplankton cell abundance in the Barents Sea.
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& UERRRITE Al 2 $Ee RE FolA AW Aolrk
AT,

#EZHcell abundance)2] ¥3}

x| FEoA AEEYIE FEF Wl
HA 4.3%10° cells /' A 20004 A3 2.4X10° cells
AR 177 Ha 1.2X10° cells 17lolen), A 7+
FEke] 2jol7} o el @sle] 2 1A} %] u)$- Zioh
(Fig. 7). A% 7+ WHale gkl dd Adad e d
EFg Ho|3 glo] EAA |} SCMollA ] dEeke
HA 54%10° cells 7' 190014 HZ 3.0X10° cells
@A 37 B3 1.5X10° cells /701908, AA 7+
HETF] o]zt oF euflol B3l EF 72+ S U
eI A A 02 Bt o) HFd] H]ste] SCMoIA
of7t B& FEFL LRSI

4. 31

93 A 373

ZAR9Q vl 3 8 BHAA f9lEE £
o] S I Al WL 78 Yehlrt g4
of At & HojX %) dlFE e Ndog A5E S8
o] 58Tt AL A3t -2 Ao} A HFo
2 Z5E Wl AL By vl S BE 10
Lol 3gel FA=Eo] 597K N &g cKPaviov and
Pfirman 1995; Loeng ef al. 1997). 624 YA}go] Z7}
st gl %7] Aley| wlEel] AP} o]FeXl 8Y
T Agd7iA) yEL siwe] whidA o] BEo
2 o]F3h= Al7]o|tHPfirman ef al. 1995). 947} Tt
Fo= U= sPr]e Eolvke B Y 9%
2 HE & A9 JEE Jehle b AR 2%
9] HFLEE 4.5°CE 229 8 Yehlion), 3
o &L 334 psuR @A YeRtA] gksktt AP A
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Fig. 8. Distribution of major dominant species phytoplankton on the study area.
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