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Study on phytoplankton density in Tiab shrimp culture ponds during culture period

By: K. Rohani Ghadikolaei, Ecology Dep., Persian Gulf and Oman Sea Ecological Research Institute, Bandar Abbass, Iran.
A. A. Salehi, Aquaculture Dep. Ecology Dep., Persian Gulf and Oman Sea, Ecological Research Institute, Bandar
Abbass, Iran.

S. Tamadoni, Genetic Dep, Persian Gulf and Oman Sea Ecological Research Institute, Bandar Abbass, Iran.

Shrimp larvae in early stages of life are dependent on primary products of ponds (phytoplankton) and need time to
adopted to dietary regims. This study was designed to investigate diversity and density fluctuations of phytoplankton in
hrimp ponds during culture priod. Three shrimp culture farms namedy Zarabzy, Kar office and Mahkish were involved
in this investigation. Total sampling duration was from June to November 1999 and sampling period was 10-14 days.
During this study 14 genera of phytoplankton related to diatoms, dinoflagellates and blue-green algae were identified.
Diatoms represent 8 genera, followed by 4 genera of dinoflagellata and only 2 genera of blue-green algae. Maximum
and minimum phytoplankton density were recorded in Kar office and Mahkish farms, and maximum minimum species
diversity were found in Mahkish and Zarabzy farms respectively. The statical analysis indicated that there is significant
difference between density of blue-green algae and diatoms during shrimp culture period (p<0.05).

Key words: Phytoplankton, Diatoms, Blue-green algae, Dinoflagelata, Shrimp culture ponds, Penaeus indicus, Tiab
area of Hormozgan province

Pajouhesh & Sazandegi

O

Sailw g Ghrgl e



VAY lie) £ o los

dodilo
2BS sz 65 o0 oneld o 185 18 5 ST olge adsi Blod 4 (iigzSidlgid) (LS 5l (55 (o pmmsST o 50
65 4 e f b et jobay (QIAE 00y 0 S0aSy 4 (Sinaly ed Sldgzge b 5 gy o0 Jlatia (351 L 5 otee
9,¥ el o535 slofng Cuoeal 1 B (nl 5l ol a0 50 (st (55 cnl e bl cnlplo ail ey alS sl
o 42385 LS gkt (5 5l Logasa (T 5 Blae slge 5l ol 53,5 1ld ool aal b T 51 5 )l 5,¥ Siilod 5o
S () les (oo oolitl (55l (55 51 09,5 Gl 5l (s S8 e 3 g el sl 0ty o S0 )3 5 (oS
5 LS Olsled 65 0515 Olie At 3,05 18 (Faies (395 5 4255 9,50 (Tl Ol Goys El50 50 45 sage SIS
Jbe lyear adly (oo b ool 4y 0l 9)¥ (B 5l 3 (58 o g 03 JB ee) ©f Cdlid Gl raiznen
Sl (LS Olsld (55 cenlin 0515 5 pllos (l8sSs S5 sl a3l 2o (Lo FO B YD sgam ()T codlids (e a5 (g 5l
B e 57s «cesdlid ygman b ol 51 o2 6 eF 030 T S g e 3 3 oal by (F) Aty oo el s
&5 Bl 3O o) Ll plend Gl xS o3l 5l e Gl mla w50 (L3S 5 sl 5 (BLS Glhslit 55 Jsed
o IS 5955 Slge o jleslitul b i)l fwgmd osany 150 (ST a5 50 45 (sope 2 p ogdle (Bl 5l
Ol @80 2l 55 s )1 0355 0lge Ol GRl3I b aled (oo 6 S5l sl apme o ol s A SLL 5 Siel s
sl g 0ol Gl bl 5 Bran Sligal il (oo G233 Lzl lo 5 055 50 O Ol 5 42l i 3l abossas
UL slasSre a5 Cesl 03l ()Lt 00 alowl (slawes o () 35,5 oo ienST JUil 5 55 S (2lS 5 Lt (50
Sl g wias o gz 55 0 )lae plw 4 co i l) ol slaé jleslar wllel oogs jlos 5z dod b 55 j0 055 culdl b
slaé (ol cus ga LadPligus g laaegibs 5l S (wizes s Merismopedia sp § Phormidium sp. sosle ol 5

Sedgwick-rafter) ¢ yxJ Lo G (glo albizo (o ) oo Lade diged
G ‘) pf‘f QT JL:.S\A.?}OJA" u_..:d.’r..JY—Y‘ 4,,]51 > )0 6&[.5
G5 51y slrosls 1Sk anolie (gl 05 (g0 dloee 2T jo slass
4325 5l (oo Gl sl 5 £5l5e o Sl o (ol ol
Tuky) ‘;9; 05’4)‘ )| i dL&bos)f sS.aSJJ 6')" 9 43).‘454 U"‘—'l")‘j

0,5 oolawl SPSS 53l 6 5 jo(test

34 5

P Ot 55 Ao slaog 5 o515 Sl pss ) o jled IS0
s o Lt B)95 0590 sk )0 il ame 50 sl sl o,
095 aw b o pe (LS ()i (5 5l i A Sgu> ae 50 (il 5o
LY el a5 ond lolid olp claSila 5 Y ligns dadogils
Fola | 6l 555 g5 yeS iz VLY il g (it iz A
O 23l slegey 50 ol p (SeSidz o515 (i sl 00
oan Sl oy, o e aPlsns 5 SLb slajy)yo b aegibs
Pleurosigma sp. Navicula sl (Vo lad Jgaz )l oog
bl igad )o (B9, slis, i o 3l Oscilatorla sp. 5 sp.
G iz 45 Cancdlo 3 ol 5 0 ssalive alises slaeST 3

Ceratium sp. Rhizosolenia sp. 5 Gyrosigma sp.
Phormidium sp. y Dinophysis sp.

¥ Swiile g g

(V) 2l oo el

SLEEITER LS

2z SRl S Y o (85— Ll o 5Ke g0 )l
Sl eale 99 Jald g Canl oud Wy oL adlate o ey (S0
Eolye IS ¥ vl Gy pol Sl o aily o 5 DL 5 Jled
Tk ol il aid; Ko 28 Jlod OS5 Sl (e g o9 LS
ool es3ey5 slanl 4y 55 oaims 39 E8 1 duw (50 b s
Pl d &8 58 a5l 5 285 el i ol 0 S 4e 5 8
Gos 0,5 DLl (o) Sz (5 VO T sl 4y (5,80 S
VA (g, Caond 10 9 V8 ] (605,9 Caond o Lo 3l (6,5

ol 00y e il

2L gl 5 )l diges

Sl Ohsles 65 (@lelid) (55 (515) (o5 (o—y 2 S

Jsb o k5o YW LS Ve 5o (o)l diged e (050 sl o]
Soe oY 6l ) loj b Bolas a5 VYVA ole 31,5 51 i ys e 0950
035.5 yloy S b o ul plod j0 gSo (g3l bp, oy axdl) cul
615 5 Wi BT g oKae oy sle3 VFVA olal] b (]
5 by 1(539,9) Pl aladi a5l g 2N - alS 4 Jlaw g
a0 5 1) 00l (Ked digad 5l LI V-V G g a5 O j50 (29,5
@l dgad 0205 SN b Bl ats ) pr er 0 (o
65U oad (6 0S5 (S,b Ll B 5o 55, Y0 5 andly Uil olliles]
Slote & GBLol O G aiilad g O 59 99250 (2LS o5l
o3Il ouledl diged w9 03903 (i | Cel (LS sl 55
Sl (ol sl 55 1 €5 55 oLl ) plodgad 55
5 o S 55 95,5 o Lo 35 5 Ay



=Ohslis oS5 (o) 2

31554850 sl yscil )5 b9 W39 b (AL 3lygbed (§3051 5 5 Loz Comad 1) 05l Jgur

Yy ¥ fv oA 144 A ¥ \+A e
ARAs VO YA-- oA fEYY AVD OYO- OAY T
VY Yey AD VAVE Vo . YYY VoY
va Yo Ysv A ¥ . 1Yo .
YO
-i VALY VYo \tZ2% HOd afVy \PEY YYo- A--¥ YiAd
j vy Voo YAYY vaa . NN Y0 YEA yY-
a AR O Yey v . AN . . .
: YOy VY. YYPY #f-. WYY AN vo- MY OVY
:
YOV iR VP av\e ARREFN Yo- Y0 OA- Yray
AYY VAY \Y-Y AR¥ZN I f \PYO P oY AF
. VAV Y. A
v S TS T U e
z— \id \td \VE. AVD . Y. At Al
; Yyos Yya OeeA V0.4 OYV YFAY YVo-. ey VYOV
'% Yyv \AR 7Y . YO . At Al
Yyaao YOAYA ) £ P VY YAD- Y.vay- afy
YTy YFay \FeY \ied VY VAV . . Fee
oY) ¥ Yoo . YfY INAIN Ao FA- AREC
. Voo
Yav Yoo ¥ . oY) \YY Yor Yoo
Al ) 'R WY . . A
g YV ¥ ('R AR YA AAOY bavYy 24 YYA- Yy
,:1 AINA YA VY- oY . YAOY VPV Yt Voo
;—' Y ¥ YYQ- Q.- YAP Y-YA VYY) . .
YEAFY | YYYo- VPE. aryy YYfY VYAYD ¥ VY. Voo
oF . . . .
Dinophysis sp. ¥ . . . .
\YOv Yo VA« TOAY Yey

dogilis 0,5 aw b badye (aLS i (5 5 iz V) Sgu ae )5
L0 o F gla il S oad olulid LTp o cleSils 5 Y5bsns do
s3ar |y ol AgS £935 (S iz AL P Sl g o il iz )

el ools plazsl

S i il (890 cnslel slajg, jo ol leSud> o515

e (an sloFl 13 0)58 Job 50 (63,50 5 Sl & j50 4y
Sl 00 0000
)lS D)‘-)‘ 4Ly o
L 2l Ohsleds 55 liee slemg 5 0515 Dlyeets Voo jlots IS0
Ol 5o s (oo a5 B9 093 Jobo 5o ) 0 ol 4y 5e sl il o

1
Sl 5 sy ﬁj




VWA (o) & olas

(el 38 g} 15

Gdann

TéEana

(A 23 Jabe) 1 d

v i

(A 22 Jaka) o1
-

F S

L

7 L 2 gg%_/‘
/ A G 7

¥¥

Fi iv ah i L

saslada

T I
TR Y SR T

g s

B Diatoma ¥ Cyanophyceass O Dinoflagellata

Sila5aeyp il o 5o ALE Blyglis 5 Caltia slgay 8 o575 Sl 1Y agles IS

Yy Swile g g

S50 5> By, (rl Js 009 Sk Ly,
w515 as B o leds il 1ou) b degilis
(o35 plesy L'-’)-"-’ Ohysn 090 IS 50 0]
Bl iz el 00y wSe

s Navicula sp. Nitzschia sp.
Oscilatoria sp.

Lged )0 95 Sy Fmten )39
&S Cwdl o ol 5 ouls samlice (g5lo 5
Sl

yrosigma sp. Chaetoceros sp.
5 Prorocentrum sp. ,Ceratium sp.
Dinophysis sp.

Jsb ) 63,5 5 Sl & )50
oS §5ee 09— sl Pl 53 00
(¥ o leds Jsaz)es! oo

e 40 42550
oS5 Sl ¥ oo les JSs
21 2LS Olhls (g5 it slaog 5
0,99 Job 15 (S 4o ae e sl il
Sga> Egae ;0 e (oo LA (B9
b b e (2lS Glysled (55 5 iz VY
SleSelz s Ydsns do dagilis 095 an
WLA sl aS sads plulis ol
oz VLA el g g pin e
el s Jolis | (6] &35 £ o a8
&l LSl 0515 i
Poaliza) s n oolel sl 5o
0,90 JS 30 o515 Ol yss a5 4 0l
Slojs, 3l i (029 LS 59—
Cedl o cpl el 00gs SLL 5 Sl
0,90 JS ;o o degils (ST ol ss 4
o515 Olpss a5 2l 52 a) s
Sl s e sbjy, o b aegils
ol 059y ol Ly (0390 S50
b iz
Pleurosigma sp. Navicula sp.
Nitzschia sp. Oscilatoria sp.
Aged 30 by lojg, yiday )
odnl i calizee (glgaSTy Ly (g)lo
Gyrosigma sp. sla > Lol oo
JRhizosolenia sp. Coscinodiscus
sp. « Ceratium sp. ,Dinophysis sp
Prorocentrum sp. Peridinium sp.

5 Sl &0 4y Phormidium sp. 4



w80 (oo (Las $ee B9

15 e S 45 wm o Lk il g 5 5UT 51 ol b
w5155 Ot e 0355 s sb b aegilis 5 s (SeSlz o515 (e
Ot ez 5 Gh)s sl sl sle st 5 ST Gl
)10 3525 (513 (e WS Cilizee )10 G 59 e LSl o515
>/ -0)

Ohan sWsy b o 1) (Sl il Slerg S0 olet Jgo
ol 03503 il (gouxte ST 25 4 (S 905] ell 2 55

S5 0303 oolol 205 oo oaalte 558 Jsuz ;0 o5 4isSilen
09,5 325 Se > (YY-0A) 3 y5 s cnlel slosss, 5o b angilis o515
09,5 ) 95 (rl a5 Wad )5 )18 (slizme 09,5 05 50 Shb sloy) 5
GUSda 0 )50 j0 ais cplalosls (loas Ty g ls goe B
s, 0 Wl o515 48 Cesl 03y ol o 09,5 25 53 BS3 L o jos
B @lzme 09,8 p5 50 7 (SbL slojgy 39 9098 25 o 50 ]
39y 55 LYo w515 (5e5] rad bl Geizeer ol a2 S
Gl (e BT ileas by s )5 80,5 5 S5 )0 g, chlise

=0hglisy o815 (o) 2

J992) Sl oad 00d 980 5590 Slo il ;5 0555 Jsbo )0 (6994
(Y o,les

uLm.a 5§.~e u‘)jr’ &)‘fo O i_‘ml.cu )l ool Sy ‘SlfCJLu
4,50 bonye (8l ()l (55 (51 4g5 95 0 i 45 a3 o
o Vbl as,ieam barye ol (o yieS g iz VP L S 4
ac)i0 50 (2L Okl 65 w515 (n i &5 Sl o Gl il (e
Sel0dgr g 093 (b 50 S deas )50 13 o] teS g 1S )10
ALl aogilo coads oLl olS ol s 65 iz VF 5l gg0me yo
Gy sl g5 555 (S iz VL (ol (Sl 5 0 s i
Sl iz ldogibs l.cwl ools plaizl se>

,Pleurosigma sp. « Navicula sp 4 Nitzschia sp.

&5 A sz Oscilatoria sp iz ol kSl 5l 4
“,SI).; 9 il 00gs dc 0 M)hsi.a U")j)" Lth)?b.m‘ @L‘f u|)5L._...:
5 Slee slojg) 5l i 90 alel lasg, )0 (@l LSl
oS5 ilils g 5T 51 Sl s ¥ oLy Jgam ol 059y L
&)l g Loyl dasg, (bl (—alS (it (55 Ao (sLgag S

I oylslae 30 glo yuinl 55 ()91 W39y (b BLS (3rgbdts eSS 9 Lewder Cond ¥ 0)lods Jgur

A Yy Y¥f fv OA 44 A+ a¥ \+A e
Pleurosigma sp. . 7Y Y4 AYS V.Y YV\vY . .
Navicula sp. yva 7f . . Y4 \Aid AYY VY O~ FA\Y
Nitzschia sp. YVAF 7Y 74 YI\YO Y-q DAY . . YA
Cheatoceros sp. _ . A . . . YYY Yior .
Rhizosolenia sp. i Il \ay . . . . . . . .
Other Diatoms ’ Y. AD fort AR YOY\Y 44N YAPNE | AY0AYF | VFFeA YV fyfvo
Oscilatoria sp. j \YPY Y- oV OfY YEFYQ | YEF-F | VAYAY | DOYF-7 VY'Y O - \Afad
Phormidium sp. o ¥ . VY'Y YAY \ias . . . . .
Other Cyanophyceae > a7-#¥ YAQY DOAAF | VFFYY YAQY fve- Ya-.-.- APV AVD \YAY
Ceratium sp. . . . . . . . VA . .
Prorocentrum sp. Al 7Y . . Y4 . . . .
Other Dinoflagelta Yg. . VY YA Yo \ANAS y-¥f- \PY-7 V-A O~ .
Pleurosigma sp. . ay 7Y . AR yya \-¥Y \idd YOY A
Gyrosigma sp. . . . . . VoF . VYo YfY
Navicula sp. Y fF-. Yov oo Fe Yayy OYY \ERAS .
Nitzschia sp. = o i [ A Y. . VoF Y . \YY
Rhizosolenia sp. ; ¥ OOY . . . . . . . .
Other Diatoms yoay yy-.ay \VYYF VO yiaf YYov AR \Afal YO A
Oscilatoria sp. 3 A FYTA VIAYA Feon Al YOAD ffva \Y-- Y\ Y A7)
Phormidium sp. o Yy . . . 00 . . . VYO .
Other Cyanophyceae < VPaY WIYYZ | VF0AY | VoYY \OY? V\#YAa VYO VOYY \Vo- YYVy
Ceratium sp. . v . . . . . . . .
Prorocentrum sp. Y . . . . . . . . .
Other Dinoflagelta OVY £a4aY \FeV V0. AVYY "\ T Vof Y AA YA#
Gyrosigma sp. . . . . . . . faA 5.
Navicula sp. VFY A . 7Y AR VYAY YAY OAN AR
Nitzschia sp. FYFY \fe R AA- . . YAY Y¥a 0
Cheatoceros sp. 3 Y4 . . MY o 0 0
Rhizosolenia sp. (1 . V& . . . . . . . .
Other Diatoms _3 \FAP AYY- ay-. Yoo (AR AV Veoo 7440 VOYOD | YAAS-
Oscilatoria sp. 3 AAF TFA- INAS Ya.-.- \04rf OYAF YVo VFYA \YYO YYAS
Phormidium sp. X ¥4 A 5 Yo . . . . AY Y
Other Cyanophyceae OVYY FOF- Yi\va- | YF--- YOV YVYY YO VFyY AY- Y¥av
Dinophysis sp. . . . . 7Y . . . . .
Other Dinoflagelta AOY A Yo4- Yoo Yot Yyva . hd YVOA

|
il g bRy Y




VAY lie) £ o los

\.A.P > M}Jbé HLS )EL._w
e o sl 15
Al o YU Ll 5 ool Loy
L sSe a5 Cdl srimo s aS
Wby Sbl s (Sl Jolpe o
03¢ é.w G&Jc 6‘J_C 4 )*45
Groslle gmidy Swd 6lié 5l g
dogibo o j0 &l 00ges oolaiul

s Nitzschia sp. sl =
sl o3lol l,ls Navicula sp.
2o & Cond (655555 gyl

O rdsgils
Rhizosoleniasp. Pleurosigma

(5 33 Jaha) o517

sp. 9 Gyrosigma sp.

9,Y 085 050yl g azdls

0 et 565 il STy 5 8,8 51,8 oS
G sle 4S5l eS sl ey
Sy NI bl b
Sl dle o o dagils iion
et el 5l o ailgs oo )9

i Avune FolS el g ol A s
3 i - bl o aS1 > cedls O (5,58
& Seosy 9 Sy S Ao g Syt S
[ A Wl oo (555 (o 990 dilaie
BENSR Y  / (595 2 45 9l Jlelse 4 Lo
; i i i | : ' ' : & 9 4bldS Sl angils Jiog odgs

La i iy Ll 1Y M i Ve 1TE M)@)bﬁs(v)dﬁQwﬁlS‘fT

J=lre 50 O ST bl (ren 4,

aS (oo oo 2) 359, Q._;.)‘Lé'I

i aae SbL slass, 5 L Ly 5,0

51y 009y (ool iy

; bl 5 Sl Sl 5l a8

Verrens ol 5 £95 (Byb sl aBl e n

& P 7 bl )3 aLS o‘isb—-"b S5
% 0 3550 Eolie 9 55ee (hen
1 o AA sl sl Sl 28 e
R g g g g g g 7 TN P JEue
* Teies E g : ,,J”, A Yl ais] ali e opl (Lol
- ' Vol A Goan bl VL (g e
) 1 4 o TOPPL (5,55 L 55

R PRt T Sy il o b ys slalae

DDiatoma ¥ Cyanophyceae O Dinoflageliata 5 a8 sl o Ly iblis 4

SE aglsl apy e pured e 3 LT Dl gLl (05 i glypa s 50515 Sl 1Y egles 52 €53 2L ohski—2 3 Voppt

‘5LQA“) - )') 5 - ~l$ 6 .- :..H

Yo ! Swijle g g



=0hglisy o815 (o) 2

oealS l a3e8 slass YOPPL 51 ,5YL

(Mask s

oolaiwl 8590 sl LA o
“d ‘(5>l)_"') 9-C “5OL<)& ‘.é auuL._w)) -

GND Dk (§550 Sy gy I TAY
ailhie slgalSors o Penaeus indicus

Y ) St e el | A
OY B FY Sbras paoil Jlo % :' ‘: . g}f
e Tl I S A A A A
XY o YVA L YO X jeie.
3- Chanratchakool, P; Turnbull, F; I', g g g g g g 5 ‘r./
Funge-Smith, S; Limsuwan, C.,1995. R T T
Health management in shrimp ponds.
Aquatic animal health research
Institute Bankok. A
4- Chein, Y.H., 1992. Water quality
requirements and management for
marine shrimp culture. pp. 30-41. In:
Wyban, J. Proceedings of the special :. *a
session on shrimp farming. World o, e W
aquaculture society. Boton Rouge. } :'- @ g @ E g f‘f ¢
Los Angles, USA. W ﬁ ; . v
5- Davis C., 1955. The Marine and :;‘: :' y ﬁ ﬁ ﬁ g ﬁ :’f
fresh —water plankton. Michigan = SR g g @ g g g g :/
3 ! i ! iy : A : ay : I 41 ! LEY.] . L] :

State University Press 125-133.
6- Dorgham M.M & A Moftan.

Lis how Ti

1989.Environmental conditions

and  phytoplankton  distribution A det

in the Persian Gulf and Gulf

of Oman  September 1986.

J.mar.Biol.Ass.india, 31(1,2): 36-53.

7-Murugan A & K Ayyakkannu.1993. :’ T - :
Studies on the ecology of faenn —8 £ s Ny HE
phytoplankton in Cuddulore Uppanar ;:': ;‘ : . @ i b :'_ - 3 b :: ffr 4
backwater  southeast coast of o Thaisa = ¥ F
India.Indian Mar.Sci: 135-137. % :; g - J‘-@ ﬂ F# H
8- Newell G.E & R.C Newell. 1977. x L/ & g & 5 8
Marine plankton. Hutchinson & Co ' f f } f ; f ; ¢ ¥
(Publisher) Ltd. London.224p. TR R E A e

9- Sournia, A., 1981. Phytoplankton R s

manual. UNESCO, Paris. 337p. B Diatoma ¥ Cyanophyceae [ Dinoflageilata

10- Villalon, J. R., 1991. Practical
manual for semi-intensive culture
Penaeid shrimp. A & M Texas Univ.

Sy gl ga AL DIt o5 il olgay £S5 Sl Lt (S8

Saile g Ghrgil ¥E



VWAY liee; £ o)lads

CiS e 4530 (g yiiwl 5 ()9 L)) (b (BLS lhelud s 3eS 5 9 e o 1 ¥ 0 )las Jou

\ 0 \t4 ra O [} vy AS oo A4
Pleurosigma sp. Y4 AOY #ON £V \PY (AR \VFY YOA VY f.f
_ av V4. . BN . V- o8y VY4 DAD sV
ya ADY VA¥? AYY N Voo a4
Cheatoceros Ya ARE . .
Coscinodiscus —i e YO
) ¥4 av V-4 - . . - - Y :
3‘ \\AMs Yg. . Yy Y\PY \0F- q-- Yavo \FVA VOOOA - YYVY
Oscilatoria >° Al oy oY YYy Yve YPO - YY-A V\PY YYY. fyy
Phormidium . . o \ev \YYS Qe . .
fov fia. frea YAYY \Iald Yo Ab- YYYO VOV Y.y
Yq . . . . XX .
Other Dinoflagelta P \Yov 00) FeY . VO~ FYVY AR Yo YAY -
Pleurosigma YVA- fA- YO OVF V¥ YV 7O DAY
. \A4 . \Al fyy Y4
& \of \FY vy O 70
Nitzschia Yvy \a% #ON [ R \YA for
Cheatoceros _; ARIN Yy
1 [ vy . . . . . . .
3‘ \ARAS YYYY Yy AYY YOV VY YYVO YV-A Yay
Oscilatoria <° YV$ Yy Y-.q O Yov VOYY Yo fry 70
Phormidium . . . . Yoo a4 . 70
VOOYY \FaY Y-.q l424% AOY ya. Voo OfY Y&
. . . . . [ . .
Other Dinoflagelta \Vov AARA \faid Y- FYfY fay VYO VYD \Ye.
Pleurosigma A Oy OfYy YYO-. Voo YYVA Ofy Y#v Ny VOA
_ A- 2% of VAY Vv YY) YAV AY
FOF VY)Y YAYD \AAS \a% YOA
Cheatoceros - . fAA Yvo \Fe v \A4 . . .
Other Diatoms 7& P VAYY A FY FAVD ) fY Oy -V yYay VPV VFaf ff.v
_ E Y5 Y V-4 YYa- o YA VE-A Yoy
> . . . (Y vy . . . aA
Other cyanophyceae - AY- YYYY OfY YYO-. \ias \AAl OFY \YYY 24l Yys
Ceratium va VoA .
. . . . . . . . \§§ Y
YYY. VOY . INER avo- #YVE YiVY avo- \Ye VFyay YEAD

G939 &30 9 sl b gy (b (BLS ()lygba 3 o515 (milslg 9 3IUT gl :F oyl Jgusr

df Mean Square F .Sig
ESTEIEESTS)

A VXY oA ¥y ofeex

A /60Xy 4 AVRIN [eex

Dinoflagelata A VExXy LY VY - /fY
G gl A

A FIVXY Y VY- ARG

A VEXY LY OIYA [eex

Dinoflagelata A fIYXy .Y YAy [+ ox

A VPR A Y/fY /-9

A YHXY T Velod [eex

Dinoflagelata A YAXY Y V. <Y

I
h’v L SWile g G

L3035 o3t o gimo ;i x cuadls)




=Olglds o1 (o) 52

Subset for alpha = (+/+0) (92 B39y wlwly (Sl L2525 Gk pamndi = 8 0)lod Jgur

0955 35 . L2955 . L2955 .
P92 39) P92 39) OPI9 39)
\ Y \ Y \
25 A \YY - \YY YSFF YY
VYYD YY \PY - VA Y-0) Y¥
\A-F VA R Q¥ YAYY FY
YVOY Y 0FY 0FY A FYFE OA
Yo - VYY AFYE AFYE £V AYD) AYDY £V
YA Q¥ \Y)ay \Y)ay OA AYA3 AYaR A
FYFY [ \YY Y \YY-Y [ afaf E: G
FYOF OA YEVVY YEVVY YY VepeY \-5eY VoA
£0aY £V Yavss Y VOV # \Y¥
-IYY Sig <Y <NF Sig -IY. < IYY Sig

G952 €130 9 yainl gy (b (LS oyl ysluda 3 JS o515 (il yly 9 3BT gulis ¥ o)l Jgor

.Sig F Mean Square df

N -/aa Y/ ) e A on sWis,
ffeex Y/A0 VA X A S @yEed
e ox VWA /) x) - Y San &l

(o3l o092 )10 sixe il x candle)

Subset for alpha = (+/+0) (by951 W39, g b youiwl (g )l LA JS o515 (guiypmndi 1Y o,lols Jouor

U292 39)
VE-Y VoA AAQ A \WF. - 7
VOFA- ¥ VEV Y ¥ VOAVO 3
V£-20 A V005 y YOVSE Y
VAFYD \YF VOVEa 3
Y. AQY OA VEYO) Y
YVFEY sY \ESYY )
YESY) fY YYS00 0
YABAY Yy YOV-0 2
TEEVY vf avarY £
VY Sig Voo YO Sig Ve < IAS Sig

I
O Wj






