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Summary

Little has known to date, about the estimation of secondary production in
Korea. in spite of important features of the role of zooplankton in marine
ecosystem. The estimation of secondary production and zooplankton community
structure analysis around Cheju Island are attempted in this study.

Zooplankton samples were collected. using MTD plankton net (mesh size -
330um). during cruises of Cheju 401 and Cheju 402. training and research
vessels of Cheju National university. from 1981 to 1986. in surrounding seas
(124°40°E - 128°20°E.  31740'N — 34°20°N) of Cheju Island. Data from the
coasts of Jocheon and Sincheon sampled throughout a whole vear. were also
used.

Biomass. number of animals of sorted groups. secondary production. diversity
and similarity of community were calculated for averaged data in gnds. lat. 207
by long. 20" A total of 88 grids in the warm season (June—October) and 81
grids in the cold season (November—May) were processed. The production was
estimated from respiration—body size relationships. by Tkeda & Motoda's methed
applying Winbeg's basic balanced equation.

During these investigations. the main groups of zooplankton were
Copepoda(77.4%). Chaetognatha(4.8%), Ostracoda(2.9%). Crustacea nauplii(2.9%).
Cladocera(2.8%). Amphipoda(1.7%). Appendicularia(91.5%). Euphausiacea(1.3%)
and Decapoda(1.2%).

The average number of animals in the study area was 319 Inds/m” in the
cold season and 339 Inds./m* in the warm season. Biomass (wet weight) in the
cold and warm seasons was 48.81 mg/m’ and 77.83mg/m". respectively. The
ratio of dry weight to wet weight was 0.167: 1 in the cold season and 0.151: 1
in the warm season.

The average body weight of zooplankton. calculated by using 408 data in

the cold season and 522 ones in the warm season. was 0.1mg—0.2mg animal and

-1 -



0.2mg—0.3mg/animal. respectively.

The estimated values of secondary production in 0-50m water column.
throughout the study area, in the cold and warm secasons. were 12.96mg
C/m*/day and 31.46mgC/mz/day. respectively indicating higher production
levels in the warm scason than in the cold scason. It 1s thought that the
production is colsely related to water temperature and biomass in this area.

Distribution of biomass and secondary production in the study area was
higher in the south—eastern area of Cheju Island than in other areas in cold
season and was higher in the south—eastern and north—western areas of Cheju
Island than in the others in warm season.

The estimated values of annual secondary production in the 0-50m water
column throughout the study area in the cold and warm seasons were 2.7
gC/m2/year and 4.72 gC/m:/year. respectively. The estimated total annual
secondary production was 60.000tonC:vyear in the study arca as a whaole.

The estimated daily P/B ratio in the 0-50m waier column throughout the
study area in the cold and warm seasons were 0.07 and 0.12. respectively,
showing higher ratio in the warm season than in the cold season. This difference
cold explain the reason why water temperature and activity of organisms were
higher in warm season than in the cold season. The ratio was higher in the arcas
with increasing water temperature, small body size and numerous individuals. as
well.

The estimated values of secondary production on the coasts of Jocheon and
Sincheon were 1.76 mgC/m3/day and 3.60 mgC/m3/day. respectively showing
that the latter was 2 times higher than the former. However these values were
remarkably lower than off the Island. The largest values of secondary production
was in August 3.96 mgC/m3/day) on the coast at Jocheon and in November
(5.72 mgC/m%/day) on the coast at Sincheon.

Diversity index (Simpson’s index. Shannon— Weaver's index and Pielou's
index) was calculated at each grid to examine to zooplankton community

structure. and was divided into four tvpes, both in the cold and warm season.



Demarcation by Simpson’s index is corespond to demarcation of Shannon—
Weaver's 1ndex and Pielou’s index. The index was higher in the northern coast
seas. wesl—southern seas and southern seas of Cheju Island in the cold season.
The higher seas in the cold season was lower in the warm scason, in contrast.
the lower seas 1n the cold season was higher in the warm season. Dominant
group. Copepoda in the cold and warm seasons occupied with more than 90%
and 50% level in the seas of type | and type [V. respectively.

Occurance simirity index between zooplankton groups was calculated and
shown as dendrograms by clustering. The zooplankton communities were divided
into 4 groups in the cold season and two in the warm season at 0.6 similarity
level. The percentage of individual number of 4 groups occupied 83% of total
zooplankton in the cold season and that of 2 groups occupied 91% in the warm
season.

Similarity index between species of Copepoda and Chaetognatha were also
showed. The Copepoda species were divided into 5 groups and Chactognatha

species 1nto 4 ones at 0.6 similarity level.
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Table 1. Filtering efficiency of net (T: average number of revolutions without a
net (calibration), t: average number of with a net).

mF LOWMERTER T ) t FotT)
RIGOSHA NO. 874 990 805 .81
RIGOSHA NO . 851 983 827 0. 84
HYDROBiIOS NO. 1 365 283 .78
HYDROBIOS NO . 2 349 207 0.85
HYDROBIOS NO. 3 382 288 0.75
HYDROBIOS NO . 4 365 313 0.8
IHYDROBIOS NO. 5 374 299 .80

SAEEHETE Overcstimate) s elfgtko] of -9~ ] xlvi,

1 i E

BE7E 5kl < E547 planktons] FuEREs] HiBES Table 2o virh ol 8
A 22zl S woel, BeIEH(Copepoda) /b 4288 #h4% plankton?] 77 4% & #
Bhetel i, EFEM Chaetognatha: /b 4, 8%, 7p¥8 Ostracadar 2, 9%, HEYE o'k
{Crustacea naupliis 2, 9%, 7% Cladocerat 2.8%, #H¥I¥E Amphipoda, 1.7%, B
KiiAppendiculanid: 1,5%, wholrpZ=8 o] it Euphausiacea: 1.3%, +B{¥iDecapoda: 1.
2% Hej gl el

ol 215 FEIHIE ved, EEM = MBIKIL B RO Y 75 7%, A
o 5.2%, I 3.04%, I 3.2%, HAE 1.3%, I 1 1%, o !
Haksd o).

gbel @Al 1 EERRE-C o4l BEEER T0.1%91 0, EIE 6.4% M
2.4%, FIOE 104%, SR 2.3%, R 104%, ubebopradel s 2%, -k
1.2% igo] gicl.

ol & &R MBEEHD FERSE Ao = EIECL M - F0a SRR .
20 aloll Abal A @ET I = B LHERERE e 4% o w HTHSbaL ol MBI RS
et 1.0%Sd sl Aol Santhel 2. 3% 2w 2 HI R rebxicl, HIEUE gh L W
Aol 5.2 mar @ETHRG] o0 etell Wewhealsd o), ol S EERT I~
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Table 2. Relative peresentage of the important zooplakton groups

Cold season Warm season Average
Chactngnatha 3.2 6.4 4.8
Cladocera 3.2 2.3 2.8
Ostracoda 3.4 2.4 2.9
Copepoda 75.7 79.1 7.4
Amphipoda 1.0 2.3 1.7
ILuphansiacea 1.3 1.2 1.3
Decapoda 1.1 1.2 1.2
Appendicularia 1.6 1.4 1.5
Crustacea nauplii 5.2 + 2.9
Others 1.3 3.7 4.0

AEOM6H~100 12 o] al el HF 9 BKE AR SR W inauplii By
bl WIEEIVE prob sioow 4 vbxivh KGR FEETMHC] 1.3%, @ENiHd = 2
3%l bebalnk, —f EEC A IR Fol el d @B hmEEo R MBle )
Foododeh & EEMl = Go8 25.3% 1, G20053.1% 1, G65076. 5% 10l 4] (@S Ao o
of 4= (29125, 5% 1, G39167. 6%, G63135.7%), G71143,9% 1ol 4] 4583} vko] H:FH
shoi ek

ol el #5RE fRAd v, K B el A s 2890 2 KB Copepoda,
EFAH Chactognatha), {8 (Ostracoda) Fo| (S fFoll 4 HEBEs) 1 919144 B2
H1 Zh'E Crustacea nauplin-2 FEET Rl g0 2 WIslE vbel, # #%5 Cladocera:
ooFmdl MEAl S-Sl kel 4 KB R el 998 o = o)

21 (HRE®L
BT mhEel T BERE @IBEE T 329 Inds/mPR 4], FERIL - HEE )
3tulndsm’, @& 339Inds.‘m™* % prpbe] Wi ER) Aodck el |
g REIClb el ubit wiE ok el alxlsled MWESHEel L Gesell 4 5926
Inds. m’o i /b2 vke] YiGsha, G720 4] 21 Inds.m®o i 7F ko e}y
el 1= GL5o 4 4388 Indsm? o i b4k vEa G6Tell 4 14 Inds. 'm0 % s o

U b 9lael Figs:
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Fig.7. Relative frequency of the average size of zoopiankton (biomass/no. of
individuals, for each sampling) in cold (A) and warm (B} seasons in sur-
rounding sea of Cheju Island. A normalized frequency distribution fitted by
logarithmic transfcrmation of body weights in superimposed on the right
side of each figure. N is number of sampling stations.



Table 3. Rate between dry weight and wet weight

Div owt. \\ 6‘[’ wt .
Cotd season (.167 1
Warm season 0. 151 1

Annual average .15y 1

Ve U gl el ohi Table 3o,

Fh4 plankton BEEES] A S A, EESHL N=10x1, ZEHIN=522 8 &5 -
e o ESE ] iRk ) InlelES] P L Filidled, FigTel vhebH ek
WETEASE  aantiel  2lel 4 ToodBES B 0.1~0.2 mgoanimal, 0.2~0.3
megamimal & GG o e P el B TRETIHe 4 b G ER B
B N T

B ESE STl dmE me wet wo m s @S] BT 00 me mY 1050 mg om, S0
feo mem® im0 mgimT 2058 by L Ge ffi BEHS Ll o R vl hi Figs— A,
efl et i LA el h A A RIFIRTC R Al vhebeban,
AT el &R @ st @HE AR kel A ubD GES vheRd o el s - A
e WHLE T iR A G D o i shed s 9 el <pel o] bl i
oA AL 50— 100 mgim’ el 100 mgomis 4D} gl GREln A we|at o)on|,
FHLE & @RS GEdted 4 W w4 e Socotra gbx T b
Lo gh 5 s, el B W AT 4 a8 AR R 40 10

—50 mg'm’E A 4o 2% dbebdan 2delvh @b A T E S e 4
W, LS, WILE A W 2% ho e b Bg ke 4 - of

ok ghel 10 mgem”oelel i Wik

SE Rl - A Y oF 5 g sl WS b o gkl el Figa a0
HoD U L A AL ERe A - 0 b mgm D pe gl ok
s, MG R e 3 A Falg], Socotra gb 4 T 9 el Lo dnifged 4w
(10 mg/mt ubebuh T gl adel F Gal, G2 W G2 Aoyl @ iR 4 Too

mgm® o] 4k 0 el Galel 4 4121 mg'm™T| @I B b, @E MA@
IC R e R S S R 1 R i-t@tﬁ‘f Wt owialdl A 100

ERE ) Palle} 1 U Aire ! e e TS - VA PR A v
mgsm” ool AR RS Wl ol el GRS Woefis BT @ E Hat o RE
— 21 _



(A)

<134°N

=132°N

0

(N
PAOAL
NJRREK

\ (2 50
LSCAAD
‘ AL ACALATARN
N e
?,
N (N
KD
\‘ 25%0QY8,
/ (5 A

\\ s
N IRRRR
000,

&

T

=

126°E 127°E 128°E 125°E 126°E 127°E 128°E

125°E

310-30

O«io

B3 10-50
R >i00

0 ¢io

(mg C/m2/day)

A 30-s0 MW>60

(mg wet. wt. /m3)

M 50-100

Fig.8. Distribution of biomass (mg wet weight/m®) (A) and secondary production

{mg Carbon/m?/day) (B) of zooplankton in 0—5-m water column during cold

season (November~May) from 1981 to 1986.



‘9861 0} 1861 wWoJy (19QO)00~8aunfjuosess
wiem Buunp uwnioo Jsiem wEG—(g ul uopjue|dooz jo (g) (Aepy,w/uoqie)
Bw) uononpoid Aiepuooas pue 258\2@6; 1am Bw) ssewoiq jo uonnquisia ‘g B4

(Kop/aw/ Hbw) (o]s1¢ " | 09-0¢ g (sw/4mpmbu) 00I< | 001—0¢ B
og-ol & 01>0 0S-0! & o> O
3.82! EWFA 3.921 3.G2I 3.82! Jelel 3.9¢2! 3.621
T T T T T

I T T

No2g

T

NoEE

o

Nob € -

- 26 —




Sl M sk iThA vba] Folu] Koo @ HEAY =2 49l 50—100 mg m’
RO T« zi? Soeb el

ol 4ol SR el BT BE TN hfR-S &S SE ool 4 2t
48.81 mg'm”, 77.83% BEMHA A 1) ‘;—HT vheboban, bAE A 4 FBERIE
el sb ghopond, FEEA - FALE WL Ak, BET - waGE Jtm s
el 4 IR wAl Weodar Q8 ob = olc)

Tl

3. 4R

| S = 5 e e 8 =

e i SES me wer wiosk B RGN A IERELS] BIEE TR, -0
B OB R w8 RS el d vl Fig®—B, Figo—Bi.. —H iy (L
WS ETEY 2121 mgCom™ davie gy e ghelgdvh,

BEMRG faisl -8 T RESS 12,96 mg(‘ m* i day i Gesell 4 bk ‘moba
0351 mgCimPiday 0, Gotell 4 vb < Fatvioos) meC m o dave, dbked B E e -
FEEFH el =<l BHy 31046 nxg(‘*‘nr‘da_\:, Glxdl 4] Feafiie)l 4190, 26
mgC m*/day%, Gesel 2] BICHES 0,89 maCom” davd i0geki o) gic), el vl
ab o FEERIC] T REE Rl eR o ole) EEH Mol BETHEYL 9 2,58 fea

B e N o B olollr}_
L A 1 AN A .

EEES MEBY) HHG <ld s srobuy] 9)ebed 4] %A mgC m dav, 10
=30 mgC:m*/day, 30—60 mgC/m*/day, »60 mgC m*'dayvi® & v} &} Fig 8—
B. Fig 9-Bi gl o= #UE Fdh il 4 Mo L s a9
e A ADEO A R AR S Al el o AERS
vl S "ﬁééﬁﬁ.ﬁdl COFE MBS GEAE rhuuo dhed 9 fs) gy
kele] i) el A 30—60 mgComT day il Aol e Figs—Bi, 1)
10—30 mgCrm™/day B hihoc 2 wela oladrh, Wb Socotra b &yl
SEOFE I Aade Y G4, 623\ 2k Jeiea EEs) Gos, Gle ;;‘;;rg&zov, 4

IR o2 TSNl fESD T -'{w?—- =30 mgCom ™ day 2% 4] 25 iRl
I g 3 XY RIE

54

Uy

r o . eopa ~ N N o R Ry o
FabEE a ol o g kel 4a ohg o 10 mpCom®rdaye] 619 .,Hf Bl

[

sld ek

mETl = Socotra®t 2 fadaled o4 b W R f L Y N R )



No2¢g

Not®

Nob €

‘(190100 —aunr) uoseas wiem g (AepN—IoQWDAON) uoseas ploo vy
9861 O1 1861 WOy uwnod Jajem WOS—0 ul uopjue|dooz Jo ones g/d Allep jo uonnqiasiqg ‘01614

01'0< BB 00-S00KY §00>[]

3.82! 342! 3.,92! 3,521 3.82I Je421 3.921 3.62I

—

I ! | | I I I T

.900 X5
*,
KK
0, 0,%%
\% Solee,
08922




sbed )l B o AERED Volil olalvh (Fig9—B: & AT AT i W
woHA e W AS A Y B 10 mgComT i dayi S FRAbS I oAl B O 4
o GT4, G874 o < e ol Jefd, WHE S,
Al T-eh Ak <belo) dafil, gMGESE ¥ Abel o] F b i Tl 4 60omgC s
méiday c)4ho] pe ghe welvh C1osko) jghE fRE] HIEIEO L SEERS el
W S ool welua ol EES] ikl < 4= 10~30 mg(‘-m"xday f
2} Lg heRl o ol elc),

DLES) #5532 e, AWl SE0 EERS L BEd 4 & £RE ey
of @BVMACA S 31, 46mgCom™ day ol A 7 A1 12, 96mgC "m“‘day?oﬂ Heal 2,43
iR o, @ OEERY b b NS R hebd Rael - # e #
w5 kel SET = 8 wm S dst thj He] MEEo Y Sol kg
wAEek e MBS Mol 980 o & o)},

el i Bl o)

20 R A ER
WOE R kel $ieE TR E R RERS fide ek o] e i Sx =
slet o)t EBICl MRS PR S8 miRESl B 4 mELS] B F 4 bak
mgCome day o] AT W BEIE R b A AR Welmwa s Aok @R N
Wil FiEel 4 Somrb4 ] ER) it B4 plankton hE RS £ 60,000 tonC

vear HETE S| ol

30 hiEd et AR kg e idaily P/B ratio)

BEEIES] BIEL odobuol Sistel & BRI HE A Bl H
F S| fidaily DB ratio, turnoverrate % Fsld el POBRS] BEQ - gtk 5 fi
oo ntorddl o Sldked 30 E] BERE €0.05, 0.05~0.10~ 010108 uhepuigl)
Wil FE @ Dol A4Sl POBHL &% 0,07, 0,125 BE )
FE 0k £ LT A bbb el e @] St o
b Yt ] o)

Ry vl AT RS A o) EEERUL oEo ENLE BT e
L Rl iRl 4] Al dlebybol (Figo— A

el Al P R S L hiEE W el piigel 4 S
e AL USRS Aol A al o ehan, ennl . el 4L,

— 29—



BE7E 52 H#hel ddck (Fig10—B)
LI ES] #5804, #EErAet Baffe FH HfE P/BltE &% 0.07, 0,128 &
Efiel I, MRS Aoy FEERUL S A S a0l sl g2 W EE)
> ftel A A dhebbs fEE] Quba HEER £ gk

4. HEES

M) BEEES sbolshsl Slehd 44 group Fioll 412] SHEm W SEL
EE R, irekelch

1 i

OB L0 SRS woliol fielel Simpsondl SHHE HBL1I- A 1%

##dar, Shannon-Weaversl i {50 o Piclousl %4 fh8s Tabedeh,
1 Simpson J5#11- A

Simpson©] YHE HEAE EEHC del 4 £5 bdE S e
— AT b MR, L g 0.2, 0.2-0.4, 0.4—0.8, >0.67] 44 o vl
A4 1 s Figdtel debdoh.

TG L L o AiS Mol EEMA S ol AV FE RS A geh b kg o
A5 ARl e A Al e o —es, SRl g kel A Al vbelytol
‘Figl1—AL,

an @Al ol A= EALE B HITRS BRvREE iR A TN HE N R Y
FHLE AE S w4 Al e S’lﬁiﬁl—l]().w P dbedel] Ay 24wtk 2l

o, exedw bR W Socotradti: A S A Al 2 dbebyk
Fig11-B,

elabow ol Mol = oAl SNGE B R WA L)) b s
SO B Km:z.a. YL Ay groupel Rt elom, i -

YOS EEMEl 0 B B AL SE I A, @G g o)
e el @R A b Gud] RS el 2eh 8 b ool

(2) 15 & feg(H)
LM fafey HeAEY) SiEkel T4)el Shannon—Weavers] (EHE R0
3

Aostsdvt,

-



{(18q0100—sunr) oseas wuem :g ‘(ABN—IBQWBAON) UOSBOS PjOD VY
‘Uwinjoo  1syem wOs—Q0 ul san
-lunwwod uopjue|dooz Jo Ausiaalp jo (Y —i)xapul uosdwig Aq uonessewaq 11614

90 W 0o & 20 U 2o [

3.82| 30421 3.92I 3.52| .82 322! 3,92 3,52
| 1 1 I 1

T T :
‘. \04‘« 1’4’4 401
0009
=T N, NS
IS, S0
XK X ) )
300900
LSS
P
A ARS 29,
e - BRSNS
.000"000/0 VoV, KN 77555 SN K
«00‘0 0’00 QO
S e
8, 4
zovm = ., \\’..}& ’.’4‘&.‘. ’,
x BB rore AR
vww.«\ti\,\ow%owow?vw»»%%%uo%b«w&ow&%&» |
(<)) W)

— 3] -



(12qo1op—ounr) uosess wiem g ‘(AeN—IB8QWSAON) UOSO8S Pl|Od Y
‘UwINoo JBeM (0S—(0 Ul S8Iunwwod uoljuejdooz Jo AuSIaAIp Jo (H) x8pul  sJaaeapy—uouueyS Aq uoneodsewaq ‘Z1 b4

0z<ll 0z- 0 o1~ o>

3,82 3.221 3,92 ER-T 2.821 3.221 3.92 3.521
T T T T T T T T
/%
NeZ€ |— |
//
N S
< ’l’ 3 ~.
NS ORRRAS
> Ot s %
Yo% CRAREE
/ IR
, S50
NeES [ n LA 9000020203054 .
& . oS0035 .
N 96%%96%¢%%. . )
X ‘ 0%
N X
\ N N v
NN N /
OO
, NN
N
ZoVn - // //.

(a)




Hel zre 0.7, 0.7—1.0, 1.0—2.0, »2.02] 4/42] #AlFo 2 1} 4 2 i
Fig12ell vhepulch #aifol = F0LE Bgs ol %, AT JLEL B, AL
4 EE Y AN kel A Loo] 4w pokar, Al P sl S5l T
ol 4] Al ey L Fig12— By

BETHRA = WHGE RS hoo s Fual 5 gkel ik Weolw 4 oolel 4
G et ool noshel Ak AT E U Al 4 # kel A A 2,00l 45
iCHfelht ol odeh, wbelol] Al F8 4 ShifEEL, Socotra oFE FEFA K, A
TE HEH @ W arell aEEd A Al vebvar dedrhiFig2-Be

(3) B s8]

‘b4 group A AbsbS H'of H'maxszhe] Z4gt Il 5% RS of
Sl FrEskedch Jabg aM el A S <0.15, 0.15—-0.30, 0.30~0.40, >0.40.° %
v A L s FEAE chebd ohiFigas).

il - SILE HAEN BE W s A el vebdbs dbe, e ol dnfgel A

v
oAl

ed Sl ol geked BRy o 17l gl 0.15elbe] wbR gp il Ml Ltk
g l3—An
SEHc - FNLE RS sk Sukad e, FE L R 4 Tkl 00 10] 4
o fmAl vhebyE o, AT B4k aled, Socotra BEEER W 2ol Sdnifgiel]
‘1—’:- sHogrel pfiE Mol dsivhFig13-Bi AE %M fREUT 0.40] 4

- R0, EEHel = Al T R A sk el AL RETC = @ HE
1 g oEykh ald S pLog dehvdm oS5 of oAk

a4 SImpsonf’l L IREL - Ao} fEE FEEUHD W %M fsEu &
e dpekb o ol Fafsled, chokgk A4 groupe] IRl ol el 4 o]
1037kl fEEEkEel A vebdb e S ‘1-04?'1 vk

LISl Bl & fREUHD 100 &0 2 ghd ol G b
Al gpfiekan ghooed, oAl Ao s EETIe = @ E 1t ol m e Y
ShOo b BEHA - 8 HMMERGE M iRk Fdlq g 0]t fEECS o
tholan g8 of 4= o},

4 x

G — 0ol Sl A g AR A (Figlhe] EHRIEE orobr 7] §]dked,
FEEH PO 4 o] Tvpe & , Type lio.2—o0.41, Type oo 4-0.
6, Type Nooos o & vbs) & &S] W ol Fokas B3l shebabed vl Table 4
Tuble 50,

»-\*1
o

NS

GO0 ar A olp

, Tvpe .2

- 33 —



No.2¢

No.EE

Neb €

(18qojo0—ounr) uoseas wiem g ‘(Aew—AON) UOS08S PlOD 'V
‘UWNOD J8JEM (S—0 Ul seuUNWWoD uopjueidooz jo Ausiemp Jo (r) s.nojaild Aq uopeosewsq ‘gibi4

0o oy o~0e 0 BB oo~ o X ¢170 > [

m-mN_ w.NN_ m.wN_ manN_ u.mN_ m.hN_ m.wN_ m-mN_
T { T T I | T T

— 34 —

(V)



Table 4. Percentage composition of major component of zooplankton communities
in 0—50m water column in the four types and residual group determined
by Simpson;s index{(1—2) in the cold season(November— May}

Type 1 Type 1T Typell Ty;;eN 7
Copepoda 9.2 % 77.6 % 63.3 ;9 7 53.7 %7 h
Cladocera + 1.2 4.4 16 .0
Crustacea naupli 1.9 4.8 10.2 +
Chaetognat ha 1.6 2.5 3.8 5.4
Ostracoda + 3.2 6.3 1.7
Appendicularia + 1.5 2.3 1.2
Amphipoda + + + 5.3
[Luphausiacea 1.0 2.1 + 1.9
Decapoda 1.1 + 1.3 1.5
P tr opode + + + 2.3
Siphonophora + + + 1.9
Foraminifera + + + 1.6

Others 1.1 4.3 3.8 7.1

+less than 1%

FEngle vl EERAl o4 = Type | igliell 4= 8B Copepoda: 90. 2%,
HI£¥E ¢4 (Crustacea naupliit 1. 9%, -EFE¥HChaetognathai 1.6%, vwhu}v}i--de] ¥
i Euphausiacea) 1,0%, +B{¥H(Decapoda: 1.1%S357, Tvpe [ ifgifiol 4 HEHX
77.6%, FiFAEA 1.2%, HRYE shd 4.8%, EFAE 2.5%, 7 Ostracodal 3.2%,
B i Appendiculariai, 1,5%, vhajurhtde]ldd 2. 1% %ol deh =3 Type I #5H
el 4= BRI 63.3%, FAE 4.4%, WRE ghd 10.2%, ESA 3.8%, TR
6. 3%, [EHIKE 2.3%, +HIE 1.3% GSeialin, Type IV fEhkal] <] 1 BERIER 53,7
R 16.0%, EIBE 5.4%, AT 1L7%, RAE 1.2%, ST Amphipoda 5.
3%, hupclarel i 109%, R 1.5%, B Dteopodar 2.3%, g 2)e)
i Siphonophora” 1.9%, H4LHE Foraminifera: 1,6% %elgltbi Tahle o

Ll oled 4 R A fpiliv 2 Table Soll vhebadel, Tyvpe | cdibkel] <] -
BeFEA 93.3%, SREEE 1 2%, clepop e 2 0%l v, Type IV dpkol] o - 8
BEE 52.2%, E£TBNT 21.4%, B 108, FEEED 101, TR LT, TEHIET L



Table 5. Percentage composition of major component of zooplankton communities
in 0—50m water column in the four types and residual group determined
by Simpson's index(1—A) in the warm season (June~October)

Tape I Type I Type 1l Type V

Copepoda 93.3 % 82.9 %, 66.7 %, h2.2 %
Chaetognatha + 4.9 10.2 21.4
Amphipoda 1.2 3.1 4.8
Cladocera + + 6.1 10.1
Ostracoda + 2.3 2.1 1.7
Appendicularia + + 3.0 1.3
Salpa + + 1.5 2.3
Foraminifera + + 1.8 +
Euphausia cea 2.0 1.2 + +
De capoda + 1.4 1.2 +
Pteropoda + + + 1.5
4 2.1

Others 1.4 0.8 1.

+less than 1%

3%, Salpa¥ 2.3%, EEE 1.5%%Fc]odch

PLES] #58 e e} Typedl itk A 2] 4ttt 58S v Type | s odell 4
L EEhe] BBl BEBIEECE 90% o) Ao ® Ae| Kias zhxsha oh i
Foiulvsh ob g vkobx Al s, Type IV S o2 245 G HIHGY LR
sf bobx] o] P RfEES vhol WiFRshel Het MBS o4 4 ldrh

20 il
BEEHELG P Siekel & Bt groupfilel Bl SRS Reldch Fig 14 P
15, FaRiel olel A s U ghel HE T2 0060 7o s Shed -l wlell
SPogEoe gl = ok S oRel o RRAUE, HER Fish larvar chilii
NMesogastropoda., FFatsbelap, Tornariafd, WM& shho) B8 groupiar] oy
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Fig.14. Dendrogram illustrating the zooplankton groups association during cold
season (November—May)
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Fig.19. Monthly variation of water temperature, salinity, dissolved oxygen, sili-
cate contents, Phytoplankton standing crop and secondary production
on the coast of Jocheon.
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Fig.20. Monthly variation of water temperature, salinity, Nitrate contents, Nitrite
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production and P/B ratio on the coast of Sincheon
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Alsp. 27 el olol oo PR 4 = Acartia bifilosa, Acrocalanus sp /v 5 LR
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- EAske]l EESEL Mol A 2RBel T0%ol & zhxlelar Sl
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Pt fdo] o}, Saraswathy. 1982. FEHI, 1984: RBEri, 1981: Kim, 1985: %, 1981
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O Boll = Sagitta pacifica, S. enflata, S. ferox 7} &5l e] o)l 164, 8%, L IEEA|
\= Saggitta regularis, S. robusta s} 5. 1%, §§ng¥¢4] - Sagitta nagae. S. sp7}i0. 6% )
GElol elodch. Prerosagitta draco- FrgEfyo.w Hilialar ol oo fhfErle] IR
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