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Ecological aspects including physical, chemical and biological- parameters of
shrimp grow-out ponds in I-Lan area were surveyed monthly in order to understand
their fluctuations, effects and suitability for improving pond management practice and
to compare the possible environmental changes with previous results for studying the
cause of mass mortality. Intensive grow-out pond of shrimp, mainly Penaeus monodon,
is of rapidly changing and unstable enviromnent due to the continuous managements,
such as frequent feeding, paddle-wheel aerating changing pond water or even applica-
tion of chemicals.

Water temperatures of pond during warmer season sare ideal for growing penaeid
shrimps. Most of pH values, although fluctuated, still fall in the range of optimum. In
few occasions; pH value of less than 8 in the afternoon are observed and caused by
abundance of zooplankton, this could lead to the growth retardation of shrimp. Salini-
ties range from 26 to 5%, being diluent in the late rearing period. It is clear that more
abundant phytoplankton can bring about high concentration of dissolved oxygen as
well as higher pH value. Contents of dissolved oxygen decreased with the increase of
water depth, and show a dramatic reduction at the top layer of bottom soil. Depletion
of dissolved oxygen is hardly found in the daytime but possibly occurs in the night,
hence, exchange of pond water'and aeration are the two ways of improving pond con-
dition. Concentrations of ammonia, nitrite and nitrate of pond water increase, following
the process of pond culture, and as high as 0.19 ppm, 1 ppm and 1.9 ppm respectively
are once detected. However, all of them make no acute toxicity effects on shrimp.
There is no positive or negative relationship between any tow parameters of three-
formed nitrogen, which is indicative of the frequent application of feeds and changing
environments.Pond water with high concentration of chemcial oxygen demand is al-

ways accompanied by the predominance of Carteria, rotifers and blue-green algae.
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There is evident that copepods such as Eurytemora and Acartia show dominant at the
beginning of culture period with low chemical oxygen demand. On the contrary,rotifer
replacing copepod becomes more important zooplankton when high C.O.D. presences
in the late period. Concentrations of chlorophyll a have a very good relationship with
algal population,both show gradual increase with an increase in the rearing period Due
to over eutrophication of shrimp pond, there is no need to apply fertilizer, this is espe-
cially true for the later period. the dominant algal species include Schizochlamys, Westel-
la, Euglena,Cryptomonas,  Carteria, Chlorella, Merismovedia ,Chroococcus ,Cyc
lotella, Chaetoceros and Nitzschia It is suggested to have green algae and diatoms as
major species and to keep water color as green or pink brown for better shrimp
growth.

Parts of shrimp ponds were slightly polluted with copper and zinc, which luckily

do nof make any harmful effect on shrimp. Tissue contents of heavy metals accumulate
more in gill-diseased than in healthy shrimp. In conclusion, mass mortality of culture
shrimp is mainly attributed to pre-mature and unhealthy fry, rather than unfavorable
pond environments. However, better ecological parameters can definitely increase the

survival of pond shrimp.
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KRS HEYBREEE (RE - 1974) « —BEZ » REEBREARS LY - BHARUMREK
BEEARZE > TRSISRAREE BHEY - ENEh7ERESEBLSEERS - PRI
HEIBRBRTAZ o L HELS L RLEBERIBRYS BRI KPEEYHERE
BB — SR o

B e RNE  ERETRRSISGRFEN c AMEEERAE - RSERNEANGE
EREL)  BABRENEREL) - IS ESSEBHR TN MESERERSHES  BIRE
SHRE > BEATESYE  RERSEERY ©

ERHERESSES BB SIS ATHESBRAE —RBEATL (B > 1987 ) B
B ERRAE (S 1087 ) FEEMAR - CREERES RS S ELERMEEETES (
BRELH > 1988 ) o ENHIES DI ST  ERRERTHREESERGIHE o EREMHATSE
R B MRS GG S - AN LTEREMEZ AR - ERBFEENBENHER
B HERGGAARELFSSE  EREESEEE  REAES BRI HIETHIEHATR - Mok
myn EE S SR i o BAREESRESEE KBNS BROSEHNREREMMEER o

CETREL BERT > BEEEEA MBS FEREE  BARE  HEBRLREES
BERESUEE - ATTHEER RSN EHRIBGES - BRFE=EhTF EEOEORTR
50—60RFES 0 HRESR  IMATIESR » AEESEEN - EEAEREGEREEEERETCH
B HEARIHISESR/ME (1988 ) I HEABRSIERERERERERRI A SR - RMHF (
1988 ) RHARAR T KREFE - ESAEESBHFRER - REENFHRHERERTKE
AR ENEIBBIE ~ AT » MAMAFREREREMEEEMERCTE - EHRENE
ERETEITIERER S KBRS  —ERESAER  RAMEEFNUSEARECHERR ' BEY
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IREMGT > —BRARFOER > REERRSENFOBRER  DEERRLIVESML » ¥
SHFAER -

ERTAESENS > 2 SRS RERBERETS  BXREZRERTERET - Fin kX
IBEE  BMERANHEEMEREE  RHEREHE RS NESFRERETH o

] 3

IR RRER ERAGE R MMEBRNRALE  HEESHERHE - MEORABREFRSR
TEEREE BN ARRBEEMLE ETRESER - B TRARLBBRTHEERA
BMreosE - LSS ESREENETES R RERE S B E  SCETENERS £BHE - B
' FTBERORRATRREEERARIECRERAZS® -

ENpEERER > BEKEBESELESERELARBZ AR - BhAPHEREATHRERER -
BEZHEHYARRER » RPIERREE 8 LT » BMIEAF o Btz BERS | Bk E TR
% BREEEM B BUMREEE 5 ~ 6 % 8% - BYUEREYRESE - EBEINKFER - WHEKPH
B LF o  BEESRBEEESHE B —BAMFESENT TE  HERFERMRIKSH
o REELIOHBS  EREZAUPRAEBMORAR  BRERKFESL  LERERTRHHRSE ' B
HNERAREEKE - KESEEEERIBEE L TEHER  WENERGBELER - RIEAE+
 BREAAZAER  B=Ee OSSOt ®RME 0 W8 inTmam » EXBRERTE - BTF
%5%0. 1ppm NH; —N» 1 ppm NO; —N % 1. 9ppm NO ; —N » {BE¥}#hi5 3 AR EE SHE L
EAEA « =B fURREABLTEEANRBERZMREE > SURLZ EREREE - LBF
EEEESORMESHEZOEER (Carteria ) - RBRESBEHAEHE - CELERBETHE
408 > IR E %S B PRE » 10 Eurytemora * Acartia B ; BPAEBABRMAZ » RER
HWHERE  TRKEETE - BHSHEYSESKABRERERG SRS EHERGM% - —EK
BFEEM H YT MAET - ROREEHERELS  WEELEHERE » EHRBRTLERM AN
WERRZERS » BHLARKE » UFAGZES - Bihz BEBRESHEYEREX BISBRE - 5t
# Schizochlamys , Westella , Euglena , Cryptomonas , Carteria , Chlorella , Merismopedia ,
Chroococcus , Cyclotella , Chaetoceros , Nitzschia %41 » LA RBERBAIFKEZEER
B o

EWIBRNEEE DS H - S HRHE - ARBENTRUGIEEEIEA - B8RS BERORE
' HEASSBERHERIBRERE ERRARBNESHARE HERBAESRZEERIGEZ# -
GEHAFEER  ENEBASECHERRISHREIESLVHNE -MAR - BEHNEESES
TRECHER (% 1988 )  BERERFR » MTTRAFECZRE -

H [

A ERRATEHIHES [ REBERAEAKRYEE | - KUBTTAR 3. 1R 330OKSA
B—3. 1—R-—210FTRETRR - FELS RS SRR - EMMRJLRIEA - BRFEREK
ERBTSHIEEOMBREE  AXRERDOHHEERELEHREIFRE - RERZHASTE
SEAR. * FRLLBCGE o



286

WO O =3 M N = O b
Pk -

B E S

I,

16.
17.

=

B s

8

2 EF XM

TRE » 1986. 5T ERERRGLEN - RARFS : 35-50

(LB - 1966. BARME T V7 MNEE - Rt © 396K

gk > 1974. BAS 7 ¥ 7 MIRE « REFRL © 238

INABRTEYS » 1963, S IFRESER - 330K

PRE¥F » 1964. FTEABYEE ( L) - JuREfE > BEAFR - 1~679
PO » 1965. FHTEABWIEE (T ) - JkEsE » BERK - 1~803

. BE > 1965. MBI - ILHE » B - 455K

. REBE » 1974. KEEF YR - 27 » FIK - 514pp.

. BREEGTACED - 1972. THEEKRERF# - JISK 0102 - BXREHRE > B -

. FIfRER 1987, SIS EIRRA - FOEKEMBRERAT - pp.287

. EEETERE - 1967, BEREO S L 5% BAKERFRERE - 558

. BREE 0 1986. SRR EBEETFRIVERASNBR R - R aBEFERRER

FERTRALE 3L » pp.84

. EEMREE 0 1966. SR EI RN 0 KRAATHEL2 [ 65-68

WA > 1979, BMR#tbr AR A - PEAREREWAPTRLR - 41K

. BEBLER » 1987, iSMAE Bk EEA E RS > RISEW - P117-123

BRELAIRSE » 1987. RHARRAKEREFE R THARE - EHTHERRT613T.64K
BREARK » #RBARS - 1987. S MEREREME X EERTE - MEF - 23P

. BRBARRSE » 1988 ABERKEREERITHZHE - SMITHRARRT7IST -
. BRBARK » PREATS » 1988. FRUEKELYEAESRERZ R - RERBRERRETHHEHR

NEHE - A4k P198

. RRTIRERE 1988 FERBARIEC REBRAERK -
. Bower,CB., and HH.Thomas. 1980. A simplified hydrazine reduction method for determining

high concentration of nitrate in recirculated sea water. Aquaculture. 21 . 281-288.

. Brown,D.A.,and D.J,Mcleay. 1975. Effect of nitrite on methemoglobin and total hemoglobin of

juvenile rainbow trout. Prog. Fish Cult. 37(1) : 36-38.

. Boya,C.E., 1982. Water quality manangement for pond fish culture. Elsevier. New York. 318pp.
. Carpenter, K.E.,A.W.Fast,V.L.Corre,]. W.-Woessner and R.L.Janeo. 1986. .The effect of water

depth and circulation on the water quality and population of Penaeus monodon in earthponds.
p.21-24.

. Chen,H.C. 1971. Increase of benthic algae in milkfish ponds by application of sillicate. Chinese-

—American Joint Commission on Rural Reconstruction Fisheries Series,No.11 p.71-83.

. Chen,H.C. 1975. Some effects of heavy metals on Palaemon elegans. Ph.D Thesis. Liverpool

University. 163pp.

. Chen,H.C. 1980. Feasibility study of a prawnfish farming project in Indonesia. Taiwan Fisher-

ies Consul. Inc.,37pp. -
Chen,H.C. 1982. Feasibility study of prawn farming in Mukah,Sarawak Malaysia. Taiwan



3l

41.

42.

287

.Fisheries Consul Inc.,53pp.
. Chen,H.C. 1985. Water quality criteria for farming the grass shrimp Penaeus monodon., p165.

In Y.Taki,J.HPrimavera and J.A.Llobrera (eds.) Proceedings of the first international confer-
ence on the culture of penaeid prawns/shrimps. Aquaculture Department Southeast Asian
Fisheries Development Centre. Iloilo, Philippines.

. Chin.T.S. and J.C.Chen. 1987. Acute toxicity of ammonia to larvae of the tiger prawn, Penaeus

monodon. Aquaculture, 66 : 247-253.
GrlLE.V. and F.ARichards. 1964. Nutrition regeneration from phytoplankton decomposing in
sea water. J. Mar. Res.,22 : 51-69. ‘

. Hutchinson,G.E. 1967. A treatise on limnology.11:Introduction to lake biology and the limno-

plankton. New York John Wiley & Sons Inc. 1115pp.

. Kanazawa,A: 1985. Nutrition of penaeid prawns and shrimps. Proceedings of the First Interna-

tional Conference on the Culture of Penaeid Prawns and Shrimps. Iloilo City, Philippines.

. Kungvankij,p. 1985. Overview of penaeid shrimp culture in Asia. pp.11-22. In Y.Taki, J.H.Pri-

mavera, and J.A.llobrea (eds.). Proceedings of the First International Conference on the Culture
of Penaeid Prawns and Shrimps. Aquaculture Department Southeast Asian Fisheries Develop-
ment Centre. loilo,Philippines.

. Lee,C.S.,J.N.Sweeney and B.Richards. 1985. The effects of stocking densities on growth and

survival of Penaeus vannamei in cow manure—enriched ponds.Proceedings of the First Interna-
tional Conference on the Culture of Penaeid Prawns and Shrimps. Iloilo City,Philippines.

. Ligthner,D.V. 1985. A review of the diseases of cultured Penaeid shrimps and prawns with

emphasis on recent discoveries and developments.Proceedings of the First international Confer-
ence on the Culture of Penaeid Prawns and Shrimps. Iloilo City.Philippines.

. Liao,I.C. and T.Mural. 1986. Effects of dissolved oxygen, temperature and salinity on the ox-

ygen consumption of the grass shrimp,Penaeus monodon, pp.641-646. In J.L.Maclean,L.B.Daton
and L.V.Hosillos (eds.) The Fisst Asian Fisheries Forum,Asian Fisheries Society, Manila, Phi-
lippines.

. Motoh,H. 1985. Biology and ecology Penaeus monodon.Proceedings of the First International

Conference on the Culture of Penaeid Prawns and Shrimps. Iloilo City, Philippines.pp.27-36.

. Rubright,].S.,Jim L.Harrell, Hoyt W.Holcomb and Jack C.Parker. 1981. Responses of planktonic

and benthic communities to fertilizer and feed applications in shrimp mariculture ponds. J.World
Maricul. Soc., 12(1):281-299.

. Sanares,R.C.,S.A Katase,A.W Fast and K.E.Carpenter. 1986. Water quality dynamics in brackish

water shrimps ponds with artificial aeration and circulation. pp.83-86. In the First Asian Fisher-
ies Forum.Asian Fisheries Society. Manila, Philippines.

Shigueno,K. 1975. Shrimp culture in Japan. Association for Intl. Tech.Promotion, Tokyo,
Japan. 153pp.

Shigueno,K. 1985. Intensive culture and feed development in Penaeus joponicus. Proceedings of
the First International Conference on the Culture of Penaeid Prawns and Shrimps. Iloilo City,

Philippines.



288

8.

4,

6.

46.

4.

Solorzano,L. 1969. Determination of ammonia in natural waters by the phenol hypochlorite
method. LImnol. Oceanogr., 14(5):700-801.

Strickland,J.D.H.,and T.R.Parsons. 1972. A practical handbook of seawater analysis. Fish. Res.
Bd. Canada Bulletin. 167, 310pp.

Stroud,R.H., 1967. Water quality criteria to protect aquatic life. Am. Fish. Soc, Special Publica-
tion, no.4, pp.33-37.

VerL.MB.and Y.N.Chiu. 1986. The effect of paddlewheel aerators on ammonia and carbon
dioxide removal in intensive pond culture. p.97-100. In J.LMaclean,L.B.Dizon and L.V.Hosillos
(eds.). The First Asian Fisheries Forum,Asian Fisheries Society. Manila, Philippines.
Wickins,J.F. 1976. The tolerance of warm—water prawn to recirculation water. Aquaculture,
9(1):19-37. ‘

Wickins,].F.,and T.W Beard. 1978. Prawn culture research. MAFF. Lab. Leaf, no.42, pp.13-14.



289

Y 0°9 87 8T'0 278 2°999  L'€L6T 6781 I §TI1T 911 21 6°8 91 L2 g
Wy 66T §'9 25°0 052 0¢ 021 8L L8 €6 L6 01 9'g g1 IXA i
By 9L'¥% 69°, 0F'0 £°60€ €6 VWL L9 8% S 29 L9 6°L 02 L £
Hw 9°¢¥ 69 1£°3 PIPP 0 0°9ST  6°€22T  £°TIT €9 6§90 89 89 6L 02 17 2
we 6 '81 6°9 19°0 L'€32 €£'ST 1°66 6°G €9 1L g8 18 88 11 L2 1

10[00 1P (1/F5)  (wdd) (wdd) (qdd) (qdd) (qdd) (qdd) g L th T Hd (°%) Qdwl,  SIYETHES
BYD 0D S—E0IS d—'0Od N—?ON N—fON N—7HN (wdd) 0Qq Ayurfeg
EVHERHSNEE LT —%
R £8°61 1%°s 6L°¢ 50 21l T°el 7AS 0 12 9% ¥L 678 11 I¢ g
BHE 96 L¥T  22°L 86°S 1°s 018 2N A (4 8'¢h 2% €6 S6 S'6 916 81 1€ Z
DK 6°11 1L°2 91 G 6°0 L'118 L'ge 99T 9  §L 1L S 9% '8 €2 I¢ I
10(0 s318 (@/Fx) (udd) (wdd) (qdd) (qdd) (qdd) (qdd) F@ 4 o Hd (%) (0)dwor  syusmumy
BUD  dOD S—FfO'S d—7'0d N—?ON N—fON N—"HN (wdd) OqQ fuifeg ,

EVENSSTWNEOMEE —%



Wy 002 79'8  Ge€?  G8'€IT €8¢ 897 €8s L8 rAl Al e1 eL'8 91 0¢ g
LY 0¥l 12° g0'0 0°0FZ 8'F7EOT T'€90T €061 89 08 88 076 6¢ '8 01 62 i
e 011 ye'L 6160 ¥'8ST  2°sse  0°L0y €SI ¥L 66 ¥6 66 638 g G2 g
LY 0¥l 92'6  6¥0°0 00z SI8IS 6°Ge8 €89 21 81l g1 2% 088 07 0¢ 4
boE 06 90°9 98°0 8'€9T 8°G.S ¥'C0T €% 16 T0l G0T OTT 6878 9 §'12 1
o0 ey (VBw) (wdd) (wdd) (qdd)  (qdd)  (qdd) (Qdd) Fm L e T Bd (%)  (O)dwR], SHYETRE
B0 dOD S—E0S d—"0d N—?ON N—¢ON N—'HN (wdd)oq . Lyuieg

EVEME Y WEHVHH Y hiZE

290

¥R 8€T 7€'y €L°0  9'¥ee  £'Se LULE 6L €9 L 8 8%  ¥978 ae 3 g
B8 £ Y97 222°0 L5°9%2 2629  9°°0IT  §TIZ 2§ 9 §9 69  Lv'S Al ve v
PR 1201 9L°S  61e'0 SOy L0 ¥'%es  ¢ve  ¥e o1 LTI el €076 V1 3 g
= S e 3 $9°7 980T 9'0%z I'T8Y 668 €IS €€ 0% 0L 078 78 61 3 (
B 8 6'SS g%  9Iz°0 €9'%ez 1'ss L'8eIT 88 €§ g9 0L 08  5v8 7l 143 1
o0 e (1/B) (wdd) (wdd) (qdd)  (qdd)  (qdd)  (dd) TR L& T Bd (%) (O)dwal ST
By dOD S—EOIS d—'0d N—?ON N—FON N—'EN (wdd) 0 Ayupeg

HVNSSNEE LSy =%



291

RA HBRMWKENRKEERE S EESH

B OB X #1 X B2 " B
HE AFE(am) Bl % L] #® -1} ® L %
0-20 9.0 9.2 9.7 19 9.2 10.8 7.6 8.3
20-40 9.1 8.9 8.5 19 9.2 10.5 7.5 8.2
3 B228 40-60 8.9 9.1 ~ 8.7 18.5 9.1 10.5 7.5 8.2
60~80 8.4 8.4 8.5 18 9.9 9.2 8.0 7.9
REEL 8.3 8.5 8.1 9.2 9.8 9.1 8.2 7.7
w1 o 2 o3 # S
7K (cm ) 0] ® il #® :0} ® il ®
0-20 8.1 8.9 6.8 7.0 6.7 6.0 12 12
20-40 8.2 8.5 6.9 6.9 6.7 6.2 11.5 12
40-60 8.3 8.6 6.9 6.9 6.5 6.0 11.5 12
5 B26H 60-80 7.8 8.4 6.7 6.8 6.0 6.0 1.5  11.7
80-100 7.1 8.5 6.5 6.8 6.2 5.9 1.5  11.7
100-120 5.5 5.8 11.5  11.5
EBEL 6.3 7.8 6.3 6.7 4.8 5.4 11 11.3
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R EMBHKPELBZRE

B34 R R Cu(ppb) Zn(ppb) Cd(ppb) Pb(ppb) Hg(ppb)
1 5.45 nd. n.d. - nd n.d.
1988.5.4 2 4.55 nd. nd nd. nd.
3 5.0 n.d. nd. n.d. nd.
1 11.36 51.89 nd. n.d. nd.
2 10.61 20. 32 nd nd. nd.
1988. 5. 26 3 22.73 152. 11 nd. nd. nd.
4 9.2 40.1 n.d. nd. n.d.
5 10.3 43.2 n.d. n.d. nd.
1 8.33 nd. nd. nd. nd.
2 9.85 29.16 nd. nd. nd.
1988. 6. 30 3 17.42 209.78 n.d. nd. nd.
4 10. 61 nd. nd. nd. n.d.
5 12. 88 15. 68 nd. n.d. n.d.
1 3.94 6.18 n.d. nd. n.d.
2 3.79 2.5 n.d. nd. n.d.
1988.8.18 3 4.55 6.18 nd. nd. n.d.
4 nd. 2.06 nd. n.d. nd.
5 3.79 2.35 n.d. nd. n.d.
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Tt BRERMATESRHRERGRLESHERE

FiRieE 8 Cu(ppm) Zn(ppm) Cd(ppm) Pb(ppm) Hg(ppb) 34
4% 21.2 33.1 0.22 nd. 73.1 B R
23 g = 13.7 15.4 0.34 nd. 60.0 NENY
WLES 4.1 13.0 0.12 nd. nd.
1 41.0 50. 6 0.41 nd. 328.1 =48
244 % 18.7 17.1 0.32 nd. 309.7
LA 4.5 9.9 0.05 nd. nd.
g2 19.7 17.1 n.d. nd. 70.2 E%
26 g i 13.1 15.5 0.22 nd. 50.5 Ehe
ALe 3..1 4.1 ‘n.d nd. n.d.
KbaE 12ppb 31ppb 0. 8ppb nd. n.d.

F=A BEBHAFESBZ SR

o Cu (ppb) Zn (ppb) Cd (ppb) Pb (ppb) Hg (ppb)
A 15 30 0.5 13 nd.
A#EB 8 31 0.8 4 nd.
SEA 13 20 n.d. 6 nd.
HEB 8 12 0.8 7 nd.
AEC 10 13 n.d. 6 n.d.
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Fh FEROGEEABESRZ SR

o 8R # & Cu(ppm) Zn(ppm) Cd(ppm) Pb(ppm) Hg(ppb) M =
5 34.8 38.2 0.27 nd 391.1 E 8
AREA 3 23.8 22.6 0.50 nd. 632.1 IRBEXEE
HLES 5.7 12.8 0.03 n.d. 120. 4
i 49.8 44.8 0.26 n.d. 426.1 B 8
AEB B 30.1 23.3 0.48 nd. 80. 2
BLES 9.3 13.8 0.11 nd. nd.
g 27.6 32.6 0.25° nd. 100. 3 E %
HEA 544 18.9 19.1 0.36 nd. 10.3 m N
ALA 4.4 14.0 0.02 nd. nd.
8 26.7 36.3 0.24 nd. nd. wm B
HEB 7 18.9 17.5 0.07 n.d. nd. WE#Y
LB 3.6 11.1 nd. nd. nd
53 26.5 28.4 0.19 nd. nd. wm B
HEC % 10.2 15.3 0.34 n.d. n.d. MBS
AILEg 4.1 11.2 nd. nd. n.d.
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Bt FEEY BE(no/l) | BIEEY B E(no 1)

1  Euglena gracilis 400 Eurytemora pacifica 200
Navicula sp. 300 (nauplius)
Nitzschia commutata 280 Calanus finmarchicus 150
Chaetoceros decipiens Brachionus plicatilis 50

forma singularis 200 .

Distigma proteus 160
Cyclotella sp. 140
Nitzschia sp. 120
Gyrosigma acuminata 120
Gyrosigma sp. 80
Gomphonema sp. 40

2 Schizochlamys gelatinosa 5023200 Eurytemora pacifica 650
Euglena gracilis 10400 ‘ (nauplius)
Nitzschia longissima 160 Acartia clausi 350
Closterium lunula 1140 Calanus helogandicus 250
Chlamydomonas cingulata 140 Polychaeta (nauplius) 200
Amphiprora alate 100
Planctonema lauterbornii 80
Fragilaria crotonensis 80
Oscillatoria sp. 60
Choococcus minutus 60
Cocconeis pediculas 60
Diploneis splendida 60
Stauroneis anceps 40

3 Cyclotella sp. 20800 Brachionus urceolaris 9100
Scenedesmus sp. 240 Calanus finmarchicus 2450
Nitzschia frustulum Eurytemora pacifica 1250

var. perpucilla 180 (nauplius)

Nitzschia obtusa 160 Acartia clausi (nauplius) 550
Navicula sp. 140 Acartia clausi 50
Chroococcus turgidus 100
Phormidium sp. 80
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Fx+— 5 A26BEMEABRLSEESHEENEY
iRith  FUHEY BE (no/l) | BWEMY B E (no/1)
1  Carteria klebsi 2514600 Acartia(nauplius) 270
Coscinodiscus sp. 85800 Eurytemora pacifica
Chroococcus dispersus 1122 (nauplius) - 150
Westella botryoides 990 Eurytemora pacifica 30
Anbaena sp. 924 Acartia clausi 30
Nitzschia ricta 594 Tisbe sp. 30
Chroococcus turgidus 528
2 Chroococcus turgidus 25740 Eurytemora pacifica
Amphora ovalis 2112 (nauplius) 990
Amphiprora alata 1386 Acartia clausi 600
Coscinodiscus sp. 825 Asplanchna priodonta 30
Planctonmea lauterbornii 528
Gyrosigma attenuatum 132
3 Coscinodiscus sp. 8580 Eurytemora pacifica 180
Navicula viridis 4290 Eurytemora pacifica
Nitzschia obtusa (nauplius) 90
var. scalpelliformis 1122 Acartia (nauplius) 60
Chroococcus dispersus 528 Acartia clausi 30
Chroococcus turgidus 396 Calanus helgolandicus 30
Pleurosigma angulatum 363
Pleurosigma affinis 264
Anabaena sp. 99
4  Chaetoceros muelleri 1246200 Brachionus urceolaris 530
Cryptomonas erasa 954320 Acartia (nauplius) 200
Chroococcus turgidus 780 Eurytemora pacifica
Navicula viridis 1200 (nauplius) 180
Nostoc linckia 872 Acartia clausi 40
Nitzschia ricta 324 Eurytemora pacifica 30
Tisbe sp. 20
5  Chaetoceros muelleri 127300 Brachionus urceolaris 7110
Cryptomonas erosa 243600 Eurytemora pacifica 1980
Navicula falaisiensis 1782 Acartia (nauplius) 600
Navicula cancellata 1419 Tisbe sp. 60
Schroederia setigera 1056
Nitzschia ricta 924
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BT 6ANAEMABLGEESEEEY
IRt BIHEY & (no/1) | BRI R(&E(no 1)
1 Cyclotella sp. 316800 Brachionus plicatilis 120
Schroederia setigera 2640 Eurtemora pacifica
Nitzschia clausii 1980 (nauplius) 120
Navicula sp. 660 Acartia clausi 60
‘ Penilia schmackeri 30
2 Cyclotella sp. 112870 Eurytemora pacifica
Coscinodiscus lineatus 1056 (nauplius) 990
Chaetoceros lorenzianus 858 Brachionus plicatilis 30
Coscinodiscus sub—buliens 594 Calanus helgolandicus 30
Diploneis splendica 396
3 Microcystis sp. 3424800 Hexarthra (pedalia) mira 840
Merismopedia convoluta 2121600 Eurtemora pacifica
Westella botryoides 2025480 (nauplius) 90
Chaetoceros muellert 172960 Brachionus plicatilis 60
Crucigenia quadrata 145860 Acartia clausi 30
- Chroococcus minutus 102960
Schroederia setigera 77220
Scenedesmus quadrispina 34320
Coscinodiscus sp. 7220
Skeletolema costatum 396
Chaetoceros curvisetus 264
Planctonema lauterbornii 198
4 Cyclotella sp. 1154010 Eurytemora pacifica 930
Nitzschia clausii 2640 (nauplius)
Schroederia setigera 1650 Acartia clarsi 210
Selenastrum minutum 1122 Keratella cruciformis 150
Gomphonema 594 Calanus hegolandicus 60
sphaerophorum Brachionus calciflorus 30
Pleurosigma angulatum 462 Penilla schmackeri 30
var. steigosa
5  Cyclotella sp. 17160 Eurytemora pacifica
Chaetoceros lorenzianus 1056 (nauplius) 450
Nitzschia frustulum Polychueta (trochophora) 30
var. perpucilla 495
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F+=~ 8 AISEENMEFBRLHTEFREEEY
5 BEEY Bk (no/1) | BB 2R (no/1)

1 Chlorella vulgaris 437580 Hexarthra (Pedalia) mira 5970
Chroococcus minutus 313170 Acartia clausi 420
Westella botryoides 105930 Eurytemora pacifica
Cyclotella meneghiniana 48510 (nauplius) 360
Nitzschia sp. 759 Brachionus urceolaris 90
Oscillatoria tenuis 330 »
Coscinodiscus sp. 264

" Anabaena menderi 165

2 Microcystis aeruginosa 2241700 Brachionus urceolaris 7710
Chroococcus minutus 373230 Polychaeta (trochophora) 60
Westella botryoides 231660 Tisbe sp. 30
Coscinodiscus sp. 8580
Oscillatoria formosa 693
Anabaena menderi 594

3 Chroococcus microporum 235950 Hexarthra (Pedalia) mira 4470
Westella botryoides 94380 Brachionus urceolaris 1140
Cyclotella sp. 34320 Eurytemora p;;;ﬁa
Merismopedia convoluta 21450 (nauplius) 180
Schroederia setigera 8580 Acartia clausi 120
Nitzschia sp. 1848 Calanus helgolandicus 30
Navicula sp. 1419 Podon polyhemoides 30
Coelastrum microporum 660

4  Chlorella vulgaris 1767480 Hexarthra (Pedalia) mira 2400 :
Cyclotella sp. 180180 Eurytemora pacifica
Chroococcus minutes 13596 (nauplius) 660
Nitzschia sp. 2374 Acarua clausi 540
Coscindiscus sp. 396 Brachionus urceolaris 240
Synedra sp- 132 Calanus helgolandicus 150

5  Nitzschia sp. 523800 Brachionus urceolaris 930
Schroederia setigera 21450 Acartia (nauplius) 120
Amphiprora alata 1485 Tisbe sp. 60
Oscillatoria sp. 990
Planctonema lauterbornii 759
Coscinodiscus sp. 396




