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Mesozooplankton distribution and population dynamics
of Calanus sinicus (Copepoda: Calanoida) in the

northern East China Sea in summer

Kyoung-A Kang

Department of Marine Biology, Pukyong National University

Abstract

Mesozooplankton community in the northern FEast China Sea was
investigated at 15 stations in July 2006 with total biomass and size
fractionated biomass of mesozooplankton and also biomass and somatic
production of copepod Calanus sinicus. A total of 187 mesozooplankton taxa
were identified. The most abundant taxa identified were small sized
copepods, mainly Paracalanus parvus, Oithona similis and Oithona
copepodite. The average carbon biomass of total mesozooplankton varied
from 3.8 to 65.7 mgC m*® (mean 165 mgC m73), and the maximum value
of total biomass was observed in the northwestern part and the minimum
value in the southeastern part of the study area. The mesozooplankton
biomass in the 1-2mm size fraction was the highest in the four size

fractionated groups (0.2-0.5mm, 05-1mm, 1-2mm and 2-5mm). The

- Vil -



copepodites and adults of C. sinicus occurred in the most of stations and
the biomass of C. sinicus ranged from 0.24 to 11.41 mgC m *® (mean 4.34
mgC mfa), with higher in the western part of the study area. The
estimated somatic production of C sinicus was 0.03~1.40 mgC m* da§f1
(mean 0.50 mgC m* dayfl). The water mass of the northern East China
Sea can be divided into four type: the Changjiang diluted water, the
Yellow Sea Cold Bottom Water, the Tsushima Warm Current, and the
maxed water containing the Changjiang diluted water, the Yellow Sea Cold
Bottom Water and the Tsushima Warm Current. Variations in zooplankton
composition and abundance might be used as proxies to observe long term
changes in marine ecosystems. The future plan is to continually monitor
this ecosystem to understand seasonal and inter-annual variations in

relation to the climate and environmental changes.
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3.2 3955 Z % 3 E (mesozooplankton)

A
M
W
H

B
Wl

3

3.2.1

187 &5+, 9% =4

(phylum)®ll

127 &

-
1

20061 o & Holl

o] 140 7 (71¥5)e=E 7bg Wk, 1

A &

2
-
)
i/
i)

B
N

B

—
fite)

shel

Z}A]

=
=

107 &7 (69F) = A A9 59.9%

F ot (Appendix 1).

=35

o] Sdstar dH 7-1olA4 119 £ FT o=

A 4-6, 5-3, 714 Ht} @2

§-_]__

= F7F A0t (Fig. 5).

322 ¥ MA+

2439 ind. m el

Z+57F 2128 ind. m” (87.2%)% 714 WL,

WA =

o

3~65 ind. m°2 AA] 1.0~

=RE=1 [e)
STl TR S

257k 178 ind. m® (4.8%), L 9]
2.7%°] 2 tH(Fig. 6).

=]
&
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X

SR (55.0~99.4%), SoletA AA 6-1oMw HibsEo] 524%= 7F
4 stelow, a7bRe W W& 336%2 YrlHoz v

A & =d Mg AFE 55 GASd AR Aol Bol

o

[

e 21 (2087~5022 ind. m™), ©] A=<l Paracalanus copepodite,

Pracalanus parvus, Oithona similis, Oithona copepodite®] =2 =do] 7]
stAtH(Fig. 7). AFE FH 2 dEh dlge X gH 3-7, 4-4, 4-6,

5-3, 6-10, 7-191 &= v 2L jA7t EH A H618~1414 ind. m?).

323 AAF # A7|a%E AAF

N

49 % AAFe AFE BA% F9 A5 AH9 A

q 1-991 4] 65.7 mgC

o

m 2 M Egor, AFE F7 o AHA 44 610914 38 mgC m”
= 7} wkokrh(Fig. 9).

A7 2FE AAFAA >omm AV|AFLe F TIFEIHIAES FL &
g fd5ERA UE F9 54 od ex7t 2A AT F 7] WE
=g AsFrt. F 4 AN TE F 1.0-20mm A7) L1E A o)
56 mgC m 2 7F¢ =9tom, 7 & @ 05 1.0mm Z7] 18] 47 mgC
m ol o™, 02-0.5mmét 2.0-5.0mm Z7)1EFS] AAZS z+zt 35 mgC
m ¢ 37 mgC m o2 HZ&=3 AFS el 02-05mm 27159 A
AFe AFe A% 23 54% oA Ehon, 05-1.0mm L7 1H52

[e=]
-1
gaiet 7 ke sl gelA 7HE =tk 1.0-20mm A7) 250 A FE

¢

rr

ATFE AE oA 7FE =2 gtel yElster 2.0-50mm Z7]Z1F oA

AFe A TG dfideld M =2 e EAHFig. 9).
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Fig. 5. Horizontal distribution of the number of zooplankton taxa in the

northern East China Sea in July 2006.
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Fig. 6. Composition of mesozooplankton in the northern East China Sea

in July 2006.
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Fig. 7. Horizontal distribution of mesozooplankton abundance (ind. m ) in

the northern East China Sea in July 2006.
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Fig. 8. Horizontal distribution of mesozooplankton biomass (mgC m°) in

the northern East China Sea in July 2006.
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Fig. 9. Biomass (mgC m™) of the size-fractionated mesozooplankton in the

northern East China Sea in July 2006.
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324 +HF

AA T=EFdaE 2NN Fo& FHFoEE 247 Paracalanus
copepodite”} 36.6% (893 ind. m )2 7} wWeol EFdsgen, goen:
Paracalanus parvus (15.0%, 365 ind. m™), Oithona similis (14.9%, 364 ind.
m*), Oithona copepodite (6.1%, 148 ind. m°), Doliolida (3.3%, 81 ind. m™),
Calanus copepodite (3.0%, 74 ind. m™), Oithona atlantica (2.9%, 71 ind.
m”’) oItk Fa 4 st 20l BA ] 942% (2298 ind. m )| HIE

FAEY s A s (Table 1). 8 $HEH di/

g B¥xE w2 Yelld=ul Paracalanus copepodites T2 ATk
Mz Zajol ®ol 3N, Paracalanus parvust AFE HAZ3 FA
Z oA HH oz FdsAh Oithona similist= AT% FA% 39

A o]l &332, Doliolidat 5 9]
]_

Pl AFs dAr 2 499 44

Oft

6-1o A5 ZA 3 stEh. dFAE AEEQ]  Cosmocalanus  darwini,
Nannocalanus minor, Undinula vulgaris®t Mesocalanus tenuicornis= W%
AL MAZE @Ay AFe Fat g AR 46, 5-3, 7-1d =T
st &8 ol ¥ Ak (Fig. 10).

02-05mm Z7|1FNA SHFLS 2779 Paracalanus copepodite 7}
345% (981 ind. m*)E 714 wol FdaHom, thFoRE Paracalanus
spp. (25.8%, 735 ind. m®), Oithona spp. (11.9%, 339 ind. m®), Bivalvia
larvae (7.9%, 223 ind. m*), Paracalanidae copepodite (5.9%, 167 ind. m°),
Corycaeus spp. (4.6%, 130 ind. m”®) =22 F2 423 a7t79 old LAY
Aol AEEo ¢4 stk 05-1.0mm Z7|1FNAE= Paracalanus spp.”}
26.2% (159 ind. m )& 7+d ¢4 g9 on, thSo 2= Oithona spp. (14.8%,

90 ind. m™), Paracalanus copepodite (11.7%, 71 ind. m™), Calanus
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copepodite (9.2%, 56 ind. m ), Paracalanidae copepodite (6.9%, 42 ind. m®),
Acartia spp. (4.6%, 28 ind. m ) «olglon, 23 a7tFo AAe FAo
A st e 2747 FAel $HT =78k A AT 1.0-2.0mm
A7) 2 NA = Paracalanus spp.7b 22.6% (70 ind. m )& 714 A st o
), TS0 2 Calanus copepodite (12.5%, 39 ind. m™), Acrocalanus spp.
(11.0%, 34 ind. m”), Oithona spp. (10.5%, 33 ind. m "), Calanus sinicus
(10.1%, 31 ind. m®), Sagitta spp. (9.2%, 29 ind. m*) o2 23 27}7F<]
At dHE 27479 FAI QA =2 A& Fdsth 20-50mm =2
711E M Sagitta spp. (37.6%, 7 ind. m*)7F 7bE wol EHdsglow,
Eupausiacea larvae (20.3%, 4 ind. m°), Calanus copepodite (12.5%, 2 ind.
m*), Calanus sinicus (7.5%, 1 ind. m*), Decapoda larvae (4.4%, 0.8 ind.
m ), Paraeuchaeta copepodite (4.3%, 0.8 ind. m”>) =22 $4d 34} o
271wl &ete AASS #dF AASH, BobFet oY

L IECEREE EERREE TR R

(Appendix 2).
325 ¥4 A4

AA ol FoUA AFe FHE 20000, AFE EAR A
AR BA 2-9914 122 7H¢ sk AH 1-2, 1-5, 2-1, 3-7, 5-3, 7-1°
Al gke] 2 o) elRlal, 53 ATk WEs 9 BA 537 7-14A4 77}
277, 283 Tt el 3] =okth TG AFE @5 s we 6l
9 AFE FA% g divfdio TS wE o AFE FEi 8l
el A A YERSTHFig. 11). T9dd Age & =4 MATE v eA

&

Ror], AFE FR FER AT e el ma AL A



P AR Y TS Aee e E=dthFig. 12).

326 AT

Fo A s 0% AAFE ggem AU 9B A, F4)
%= A4 69% FolA A 4N A aFeE vs 7 ddY 74 S
AgAom AA Bom broiger 1§ An AFE @AY gHoz
A FE5e 4B Wl BE DL AY4I} EAdE Adodon, 1F

= AF 4% FEAA A 40 F ageZ Us 5 AT IF A
copepoda nauplius, immature Sagitta, Corycaeus dffinis, Corycaeus

copepodite 5 °] &% IFO =2 Aol od vk grojiu; A g AFH 1F

BE¥3tt. 1% BE Ophiopleura larvae®t Doliolida”} 43 Z1&o|H, ZA}
Ay Hed AAY AFE 5F HAHAA Bol ZdsATE 53], Doliolida
= 4" 6-14A4 aA $H s¥th 5 Ct% Paracalanus  parvus,

Paracalanus  copepodite, Oithona similis, Calanus sinicus, Calanus

copepodite o] &% IFo = A FdFgA =& 2dFES Bt 1% Do

N

Pyrocystis noctiluca 3 FRto] Fstlom, A+ i AH 4-4, 5-3
7-1°) Faf =dAskdvH(Fig. 15).

Aegad A3, A 153 A 259 3k (Eigenvalues)= 0.302 0.20
olem, Al 153 259 HA Am Akl did F4 7]oJ&2 18.40%
308701}k, 1AL Al 153 250 3 sEETAE A dF a1 4

WA= 0873 07322 25 B8] 15olA "3 Zokvk(Table 2). A A
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Table 1. Mean abundance (ind. m*®) and composition (%) of

mesozooplankton in the northern East China Sea in July 2006

Mean abundance

Species ) 3 Composition (%)
(ind. m™)

Paracalanus copepodite 892.6 36.6
Paracalanus parvus 364.8 15.0
Oithona similis 364.3 14.9
Oithona copepodite 1477 6.1
Doliolida 81.1 3.3
Calanus copepodite 74.2 3.0
Oithona atlantica .Y, 29
Bivalvia larvae 414 1.7
Oikopleuridae 36.4 15
Acartia omorii Bl 14
Corycaeus dffinis 23.6 1.0
Immature Sagitta 235 1.0
Gastropoda larvae 22.4 0.9
Calanus sinicus A 0.9
Euchaetidae copepodite 20.2 0.8
Copepoda nauplius 20.1 0.8
Corycaeus copepodite 16.8 0.7
Pyrocystis noctiluca 16.7 0.7
Ophiopluteus larvae 13.3 05
Acartia copepodite 125 05
Sum of 20 major taxa 2,298.1 94.2
Others 141.3 5.8

Total 2,439.4 100.0
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Fig. 10. Spatial distribution of representative species abundance (ind. m )

occurred in the northern East China Sea in July 2006.

- 28 -



Cosmocalanus
darwini

Mesocalanus

8 tenuicornis

339

v @02 @os .04

Fig. 10. continued.

- 29 .



36

35—

344

33

32—

Fig. 11. Horizontal distribution of the mesozooplankton diversity index in

the northern East China Sea in July 2006.
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Fig. 12. Diversity index and abundance (ind. m”) of mesozooplankton in

the northern East China Sea in July 2006.
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Fig. 13. Dendrogram issued from the hierarchical clustering of 15

stations using the Bray-Curtis similarity index.
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Fig. 14. Grouping of the sampling sites by the hierarchical clustering of 15

stations using the Bray-Curtis similarity index.
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Fig. 15. Dendrogram issued from the hierarchical clustering of major 20

taxa of mesozooplankton using the Bray-Curtis similarity index.
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Table 2. Summary statistics for the first two axes from canonical
correspondence analysis (CCA) of dominant species of mesozooplankton,

station and environmental variables in the northern East China Sea in July

2006

Axis Axis 1 Axis 2
Eigenvalues 0.30 0.20
Percentage 18.40 12.48
Cum. Percentage 18.40 30.87
Cum. Constr. Percentage 50.57 84.87
Spec.—env. correlations 0.87 0.73
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Fig. 16. Canonical correspondence analysis (CCA) biplot with first two

axes from CCA of sampling stations and environmental variables in the
northern East China Sea in July 2006.
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Fig. 17. Canonical correspondence analysis (CCA) biplot with first two
axes from CCA of zooplankton species and environmental variables in the
northern East China Sea in July 2006.

P.C.: Paracalanus copepodite, P.p.: Paracalanus parvus, O.s.: Oithona similis, O.C.:
Oithona copepodite, D.: Doliolida, C.C.: Calanus copepodite, O.a.: Oithona atlantica,
B.: Bivalvia larvae, Oi.: Oikopleuridae, A.o.: Acartia omorii, C.a.: Corycaeus affinis,
1.S.: Immature Sagitta, G.: Gastropoda larvae, C.s..: Calanus sinicus, E.C.
Euchaetidae copepodite, C.N.: Copepoda nauplius, Co.C.: Corycaeus copepodite, P.n.:

Pyrocystis noctiluca, Op.: Ophiopluteus larvae, A.C.: Acartia copepodite.
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3.3 Calanus sinicus NAT Z )
331 &9 MA

AA s A L copepodite”] FAS &3+ Calanus sinicus® Hit
@ MAFE 9% ind miolRon, WA FEZFAE NAF 39%E AA
stttk C sinicus®l AAE A =9 AT A 1-59 1-9o4 27t
227 ind. m ¢ 211 ind. m°2 T2 e wls) v @o] Ao, A
T g de i o= mg A2 AV 953

43 5-3oM= C sinicus7t A3 oA Fdth AER AA 25

£
J|m
ol

9
off
I

332 &A dAE AAF

AA G A Calanus sinicus®] HA @A it WA= Copepodite
571(C57D)7} 47 ind. m°2 7b =g, vhgoz AA 4H(C6hel 16 ind.
m oItk 7Hd AL A A3 DA @AE C1712 2 ind. m ol dTh
AWM C57]7F 31~178 ind. m ™ (46.2~84.6%)% w1 A HA H9-H
st ot AA 2-1e14E= 27153 ind. m*, 50.0%), B4 1-2, 6-10, 7-1l| A
= C371(2~42 ind. m”, 27.2~56.9%), AF%E F5 Aoke] ZH3 AH 4-6

dlo

B AFE FAR | g A 6-1o4% A Aol 27 20 ind. m”

(54.5%)%} 58 ind. m* (71.7%)Z $-% 8t oH(Fig. 19).
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333 44 dAE =AHE

AA Aol A Calanus sinicus®] copepodite”] 83 A2 n]&& Ay
Bl fA9 AAF7E 76 ind. m Y(798%), AA MASF7F 19 ind. m”
(202%)2 Aol $4 sk AAE A% A H&e AdEd, o
o] AN FA] AART H SFAAN AFE G Ak 2
A 463 AT FAAF W Agd AA 6-1AM= A A7 22 25
ind. m™ (675%)9} 61 ind. m™ (76.19%) % fA° MAGFHT} Bgon =37
A Aol 27 195 ind. m”® (545%)9F 576 ind. m® (71.7%)2 $-% &%)
tH(Fig. 19).

334 A SAE A

Atk Cl7lel A el F&5 Aole 0569~0.719mme] Heden, C27]dA =
0.755~0.927mm, C37]°A+= 1.021 ~1.246mm, C47]¢]A & 1.260~1.586mm,
C57ldlM = 1.548~2.337Tmm, A A A (C6HS 2.025~2.588mm, A 7
(Com)= 1.884~236Tmme = A 7o FF5F Ao|7k A 2Rt A3

t}(Fig. 20).
3.35 AAF
AA AN Calanus sinicus® Bt WA ZFE 43 mgC m olgon A

A sE=EdaE AATF] 264%S AA sttt A Fot YA FS Fef o}
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N
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[40
iy
ot
2
N
k1
Hr
>,
[
:(x)l_a
12
lo,
o

A 1-9914 114 mgC m 2 714 =9

a1, C sinicus’t @34 &S A4 5-32 AL AH 6-10914 0.2 mgC

o\

m° 2 b S YchFig. 21). A AA TEELFIE AT g &
o] A e HlE 0~849%=2 T gl AFE FAZE W e A 3-1
oNA 84.9% =2 7+ =okow, C sinicus7t 3834 e AA < A9 st
W gd 2-194 6.4%= 71 S oh(Fig. 22). 222 AH 4-639 6-12 T
8l mls) AF7E A2 bl AiFom A S E=oked ole A

Ael vgo] e ARG d5d] =3k Wl th(Fig. 19).

it

3.3.6 B8 AAE (somatic production rate)

Calanus sinicus® 2 222 003~1.40 mgC m™ day ' (3 050 mgC
m° day D2 AA 15904 7M& =%ow, C sinicus?t Z283HA e AH
?l 5-3& AYstH AA 6-10914 0.03.mgC m”’ day ‘o= 7} gt A

A AN C sinicuse = AAEL FFEES = og HZE FHAoA =9

o

e
o AFE & 9 Y5E AT S (Fig. 23). 282 C sinicuss
AAFS A 1-994 71 =toy H AaES A 1-5004 714 =k
o A 1-29 2-12 A HEFS GhA| T 1o nlE B AAEE E=9kon A

A 6-1olM AAFS =okout & AH S A TH(Fig. 21, 23).
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ol

723 0w (P<0.05), HiF A&}

eyt C sinicus® &

)

%

g

o7 Yehom(P<0.05), YA Q53 &

S T ST (Fig. 24).
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Fig. 18. Horizontal distribution of abundance (ind. m™”) of Calanus sinicus

in the northern East China Sea in July 2006.
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Fig. 19. Stage specific abundance of Calanus sinicus in the northern East

China Sea in July 2006.
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Fig. 20. Variation of prosome length of Calanus sinicus in the

developmental stages.
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Fig. 21. Horizontal distribution of biomass (mgC m*”) of Calanus sinicus in

the northern East China Sea in July 2006.
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Fig. 22. Biomass (mgC m °) of mesozooplankton and Calanus sinicus in the

northern East China Sea in July 2006.
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Fig. 23. Horizontal distribution of somatic production rate (mgC m* dayfl)

of Calanus sinicus in the northern East China Sea in July 2006.
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Table 3. Comparison of egg production rate (eggs female ' day ') of Calanus sinicus in different regions

Egg production rate

Temp.
Species Date Region Source
(T)  (eggs female! day!) (mgC female ! day )
Calanus sinicus  Sep. 20 22.1 7.6 =
Oct. 16 19.3 1.2 .
Nov. 29 10.1 0.2 =
Feb. 17 3.9 0 3
Apr. 9 6.4 16.3 = Asan Bay Park and Lee (1993)
May 14 13.6 12.1 -
May 31 14.4 2.7 =
Jul. 3 18.1 0 =
Aug. 6 24.1 0 i
C. sinicus April 5.8 1.6 Northern East China Sea Kang (unpublished data, 2004)
Jan. 3:31 1.19
Mar. 3.17 1.14
May 597 313}
Jun. 5.36 1.93
C. sinicus Jul. 5.78 2.08 Southern Yellow Sea Zhang et al (2003)
Aug. 1.36 0.49
Sep. 1.87 0.67
Oct. 1.07 0.39
Nov. 4.31 155
27.0 4.1 -
C. sinicus Aug. 12.0 8.1 - Yellow Sea Zhang et al. (2007)
9.8 9.0 -
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Appendix 1. Distribution of total mesozooplankton abundance (ind. m™®) in the northern East China Se:

in July 2006

Phylum Order(Class) Species -2 15 19 211 25 29 31 34 37 44 46 53 61 610 7-1
Protozoa Dinoflagellata  Noctiluca scintillans 2.00 6.36 1.68 22.86 66.13 3.97
Pyrocystis noctiluca. 0.72  105.53 144.48
Foraminifera Foraminifera 7.94 330 045 0.54 1.23
Cnidaria Hydroida Hydroida 14.00 3.18 500 0.13 339 1042 0.02 9.73 2.03 1.23
Obelia spp. 0.43
Trachylina Trachylina 2.00 57 0.03
Liriope spp. 4.00 1.85 0.57 %758, 0%0 0.22 0.02
Solmundella sp. 0.02
Solmaris spp. 1.21
Siphonophora  Siphonophora 029 0.05 0.11 3.35 2.78
Muggiaea spp. 0.50 029 0.05 0.05 0.02
Diphyes spp. 1.70 0.08
Abylopsis spp. 0.16 0.50
Scyphozoa Nemopilema nomurai 0.04 0.05
Ctenophora Atentaculata Beroe spp. 0.58 0.07 1.05 0.44
Tentaculata Tentaculata 0.14
Platyhelminthes Turbellaria Turbellaria 0.06
Phoronida Actinotroch larvae 0.12
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Appendix 1. continued

Phylum Order(Class) Species 1-2 1-5 19 21 25 29 31 34 37 44 46 53 61 610 7-1
Mollusca Gastropoda Atlanta spp. 0.25 3.49 0.17
Creseis spp. 0.13 1048 0.25
Diacria spp. 0.06
Desmopterus spp. 0.02 0.17
Gastropoda larvae 6.00 10.60 1.68 8.00 129 848 4486 136 0.72 1.61 2.60 37.34 4890 1.83 160.53
Bivalvia Bivalvia larvae 409.92 91.13 1.68 572 043 339 143 039 143 129 027 053 10130 0.10 247
Cephalopoda Cephalopoda larvae 0.02 0.06
Cephalopoda egg 0.03 0.10
Annelida Polychaeta Polychaeta larvae 29.99 530 8.00 11887, .30 0.27 0.11 397 20.96 4.90
Crustacea Cladocera Penilia avirostris 8.00 0.10
Evadne tergestina 22.00 18.48 0.42 0.10
Podon sp. 2.00
Ostracoda Ostracoda 36.58 339 0.02 0.62 047 421 1048 0.50 3.40
Cirripedia Cirripedia nauplius 3.36
Calanoida Acartia danae 0.25 0.87
Acartia negligens 0.15
Acartia omorii 47.99 199.23 201.65 18.29 8.61 27.13 1.49 330 0.54 0.02
Acartia pacifica 1.31 0.02
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Appendix 1. continued

Phylum Order(Class) Species -2 15 19 21 25 29 34 37 44 46 53 61 6-10 7-1
Cosmocalanus darwini 0.38 0.17
Nannocalanus minor 0.07 0.25
Calanus sinicus 0.29 23.38 13.65 0.43 2928 6.89 47.65 40.36 41143 28.37 22.23 90.82 2.21 0.08
Undinula vulgaris 0.72 0.52
Neocalanus gracilis 0.04 0.06
Mesocalanus tenuicornis 0.25 0.25 0.41
Calanoides philippinensis 0.02
Calocalanus sp. 0.02
Candacia bipinnata 0.02
Candacia curta 0.02
Candacia pachydactyla 0.02
Centropages abdominalis 2.10 0.11
Clausocalanus arcuicornis 0.25 0.66
Clausocalanus farrani 2.87 0.78 1.85
Clausocalanus minor 0.99 0.76 2.47
Clausocalanus furcatus 0.38 0.10 249
Clausocalanus pergens 0.63
Ctenocalanus vanus 345 0.65 10.96 22‘1 322 574 2.68 246 16.11
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Appendix 1. continued

Phylum Order(Class) Species 1-2 1-5 1-9 2-1 2-5 2-9 31 34 37 44 46 53 61 610 7-1
Rhincalanus cornutus 0.11 0.18 0.04 0.05 0.02
Rhincalanus nasutus 0.06 0.04 0.02 0.04
Eucalanus attenuatus 0.03
Eucalanus crassus 0.14
Eucalanus hyalinus 0.02
Eucalanus mucronatus 0.06 0.19 022 046 067 0.69 0.37
Eucalanus subcrassus 0.03 0.02
Eucalanus subtenuis 0.07 0.02
Euchaeta rimana 0.08
Paraeuchaeta concinna 022 0.03 0.15
Paraeuchaeta plana 1.26 1.72 148 0.6 092 0.18 1290 20.80 0.64 022 0.03 1.00
Paraeuchaeta russelli 0.07 6.46  0.42 0.58 242 290 179 1.40 0.40
Lucicutia flavicornis 2.87 0.36 0.31
Mecynocera clausi 0.46
Pleuromamma gracilis 0.04 0.15
Pleuromamma robusta 0.19  0.02 0.22
Paracalanus aculeatus 0.32 0.51 1.23

Paracalanus parvus 259.95 915.59 645.28 521.30 289.40 623.96 1,080.14 372.60 68.85 61.91 144.88 2.04 139.72 269.70 76.56
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Appendix 1. continued

Phylum Order(Class) Species 12 15 1-9 2-1 2-5 2-9 3-1 3-4 3-7 4-4 4-6 5-3 6-1 6-10 7-1

Paracalanus spp. 39.99 33.91

Labidocera euchaeta 0.28

Labidocera rotunda 0.50 0.53 0.22

Pontella chierchiae 0.11

Scolecithricella bradyi 0.02

Scolecithricella minor 0.16

Scolecithrix danae 0.02 0.02 037 0.31

Scolecithrix nicobarica 0.05 049 0.13  0.13 0.04

Scolecithrix sp. 0.05

Temoropia mayumbaensis 0.18

Temora discaudata 0.16 0.22 0.08
Cyclopoida  Oithona atlantica 198.29 56.85 122.08 3.97 521.64 51.64 14.19 21.52 73.85 4.94

Oithona brevicornis 10.34

Oithona longispina 57.38 2549 83.97

Oithona plumifera 15.50 2.58 5.61 24.70

Oithona setigera 2.00 27.55 2.58 21.52 459

Oithona similis 85.98 154.72 24534 160.05 31524 210.25 1,080.14 794.88 344.26 412.72 681.36 154.98 17.47 629.30 177.82
Harpacticoida Clytemnestra rostrata 9.15 0.02 0.51 1048 0.43
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Appendix 1. continued

Phylum Order(Class) Species -2 15 19 21 25 29 31 34 37 44 46 53 61 6-10 7-1
Clytemnestra scutellata 0.32 1.08
Clytemnestra spp. 6.00 2.12 0.16 17.37 0.36
Microsetella norvegica 0.87
Microsetella rosea 0.12
Microsetella sp. 0.09
Macrosetella gracilis 0.00 0.10 1.23

Poecilostomatoida Corycaeus  affinis 57.99 91.13 16.80 36.58 3.45 39.00 44.68 0.19 0.27 032 0.56 0.76 3493 2.68 2520

Corycaeus pacificus 0.27 1.29
Corycaeus speciosus 0.27 0.02
Oncaea clevei 0.36 0.51
Oncaea media 1.14 0.18 032 036 5.10 8.64
Oncaea mediterranea 0.02 4.08 3.70
Oncaea venusta 0.03 025 024 193 0.36 2345 0.87 40.75
Oncaea spp. 0.14
Sapphirina darwinii 0.14 0.12
Sapphirina opalina 0.89 0.08
Saphirina scarlata 0.06
Saphirina sp. 0.22
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Appendix 1. continued

Phylum Order(Class) Species 1-2 1-5 1-9 2-1 2-5 2-9 31 3-4 3-7 44 46 53 61 6-10 7-1
Unidentified
Poecilostomatoida 0.02 0.08

Copepodite  Acartia 10.00 69.94 77.30 22.86 1.70 0.50 1.75 2.62 0.31

Cosmocalanus 0.02
Calanus 51.99 210.09 25543 1.50 89.58 183.12 135.02 10091 30.12 36.11 2.87 1048 5.82 0.71
Undinula 0.13
Neocalanus 0.02
Mesocalanus 0.09 0.87 0.23
Candacia 0.08
Centropages 1.70
Clausocalanus 0.89 0.31
Ctenocalanus 3.10 7.17 2.80 1.40 3.15
Rhincalanus 0.02
Eucalanus 0.16 3.46 0.08
Lucicutia 1.23
Mecynocera 0.08
Pleuromamma 0.08
Paracalanus 939.8 1,203.8 1,868.6 594.5 1,131.8 3,472.5 2,192.1 621.0 109.0 304.4 127.7 46.4 3493 154.1 274.1
Labidocera 1.00 0.29 0.87
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Appendix 1. continued

Phylum Order(Class)  Species 1-2 1-5 -9 211 25 29 31 34 37 44 46 53 61 6-10 7-1

Scaphocalanus 0.13
Scolecithricella 1.23
Scolecithrix 032 0.09 0.13 0.50
Oithona 19.07 ;07‘5 25.84 3391 79.42 i’3639‘ 45.90 36.11 21.52 8.16 ;30‘0 69.15
Corycaeus 55.99 63.58 1.68 4573 5.17 6.78 48.65 0.19 0.27 036 0.25 17.47 0.60 4.69
Oncaea 0.19 0.27 2.55 6.17
Sapphirina 0.02
Calanidae copepodite 68.59 15.50 645 287 0.13 3.49 9.57
Euchaetidae copepodite 053 3.78 345 556 10.73 11.01 45.18 32.24 96.11 22.53 1.75 18.46 51.63
Calanoida copepodite 0.09 10.32
Harpacticoida copepodite 0.09
Copepoda egg 2.00 11021 3.36 | 27.44 032 0.09 0.51 093 3.72
Copepoda nauplius 2599 29.67 33.61 64.02 31.01 22.04 32.76 5.63 5.02 935 574 191 2445 562 401

Mysidacea Mysidae 0.07 1.75

Isopoda Isopoda 0.13

Amphipoda Amphipoda 0.21
Lanceola spp. 0.05 0.02
Vibilia spp. 0.08 0.02 0.38 0.02
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Appendix 1. continued

Phylum Order(Class) Species -2 15 19 21 25 29 31 34 37 44 46 53 61 6-10 7-1
Hyperia spp. 1.00 0.02  0.38 0.06
Hyperioides sp. 0.13
Lestrigonus sp. 0.02
Themisto spp. 1.00 325 12.60 0.54 331 012 7.59 9.68 3.55 0.67 0.13 050 1.00 0.04
Primno spp. 0.25 0.02
Brachyscelus sp. 0.02
Oxycephalus sp. 0.02
Platyscelus sp. 0.02
Hemityphis sp. 0.02
Synopia spp. 0.04
Immature Amphipoda 325 1.68 1.40 10.70 097 251 16.12 359 331 022 271 324
Amphipoda egg 20.17 0.68 4.66 1399 1.6l 1.02 0.62

Euphausiacea Euphausiacea 345 6.778 745 6.99 2.90 0.02

Nematoscelis sp. 0.02
Stylocheiron spp. 0.04 0.04 0.02 0.02
Euphausiacea nauplius 8.48 10.08 3.43 6.78 1.61 3.11
Euphausiacea zoea 2.12  16.38 0.50 4.08 0.08
Euphausiacea larvae 250 0.73 420 457 0.11 223 0.12 1.97 0.05 0.44 41.08
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Appendix 1. continued

Phylum Order(Class)  Species -2 15 19 2-1 25 29 31 34 37 44 46 53 61 6-10 7-1

Euphausiacea egg 1.00 150.90 1.29 0.16 0.06 1.17 25.66
Decapoda Lucifer spp. 1.50 0.16 5.83 39.76 0.22 0.03 5.71

Squilla spp. 0.58 0.02 0.02 0.02 022 029 175 0.08 0.25
Decapoda larvae 4.04 1066 042 171 1.00 0.05 645 029 0.09 0.58 045 228 20.30 028 141
Decapoda egg 3.49

Chaetognatha  Sagittoidae Sagitta crassa 0.02
Sagitta ferox 0.08
Sagitta enflata 10.00 1.59 0.21 0.04 0.18 191 327 0.03 3.84
Sagitta nagae 16.00 23.31 095 22.86 151 254 292 036 067 419 143 0.64 6.11 093 286
Pterosagitta draco 0.08
Immature Sagitta 3399 1696 2.521 86.88 20.67 32.22 94.81 0.34 0.02 290 3.77 1.02 5240 0.43 3.78

Hemichordata Tornaria larvae 1.05

Echinodermata Echinodermata 2.29 0.11
Bipinnaria larvae 2.00 0.53 1.681 0.29
Ophiopluteus larvae 133.97 270> 26.29 0.16 26.43 3.09 3.49 3.55
Juvenile sea star 2.00 }=68—229 0.19 0.25 2.80
Juvenile urchin 0.06

Chordata Pyrosomatida  Pyrosomella spp. 0.18
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Appendix 1. continued

Phylum Order(Class) Species -2 15 19 21 25 29 31 34 37 44 46 53 6-1 6-10 7-1

Doliolida Doliolida 49.99 82.31 1.92 225 1,075.88 3.78

Salpida Salpida 0.66

Appendicularia Oikopleuridae 67.99 19.07 62.18 173.77 12.49 22.04 27.86 0.09 6.10 4996 3144  0.03 72.86

Fritillaridae 0.51 3.70

Fish egg Fish egg 0.53 0.21 0.04 0.62 1.06 0.35

Fish larvae Fish larvae 2.07 0.11 0.11 029 1.53 0.08
Unidentified egg Unidentified egg 24.00 0.56 0.45 1.61

A 2,440 3,366 3,837 2,223 2,087 4,945 5,022 4,156 780 1,004 1,279 618 2,111 1,308 1,414
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Appendix 2. Distribution of abundance (ind. m™®) of size fractionated mesozooplankton in the northern

East China Sea in July 2006

0.2-0.5mm 0.5-1.0mm
Species Mear‘l abundance Composition Species Mear‘l abungance Composition
(ind. m™) (%) (ind. m™) (%)

Paracalanus copepodite 980.6 34.5 Paracalanus spp. 159, 26.2
Paracalanus spp. 735.1 25.8 Oithona spp. 893 143
Oithona spp. 338.9 1.9 Paracalanus copepodite 713 11.7
Bivalvia larvae 223.4 79 Calanus copepodite 56.1 9.2
Paracalanidae copepodite 167.1 5.9 Paracalanidae copepodite 420 69
Corycaeus spp. 130.3 46 Acartia spp. 277 44
Acartia spp. 85.7 3.0 Calanidae copepodite 20.4 34
Euphausiacea nauplius 44.1 15 Oikopleuridae 204 34
Euphausiacea egg 25.6 09 Sagitta spp. 14,1 23
Calanidae copepodite 17.6 0.6 Corycaeus Spp. 124 2.1
Copepoda egg 14.6 0.5 Bivalvia larvae 10 1.7
Gastropoda larvae 12.0 0.4 Calanus sinicus 103 1.7
Oikopleuridae 11.0 0.4 Copepoda egg 10.1 1.7
Clytemnestra spp. 10.4 0.4 Salpidae 84 14
Paraeuchaeta copepodite 7.1 0.2 Paraeuchaeta copepodite 74 1.3
Polychaeta larvae 6.4 0.2 Euphausiacea egg 6.0 1.0
Copepoda nauplius 6.0 0.2 Euphausiacea nauplius 53 1.0
Cladocera 6.0 0.2 Decapoda larvae 5. 0.9
Unidentified egg 4.0 0.1 Clytemnestra spp. 43 0.7
Ctenocalanus vanus 3.8 0.1 Echinodermata 43 0.7
Sum of 20 major taxa 2,829.5 99.4 Sum of 20 major taxa 587.0 96 .8
Others 15.9 0.6 Others 197 3.0

Total 2,845.4 100.0 Total 606.7 1000
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Appendix 2. continued

1.0-2.0mm 2.0-5.0mm
Species Mear‘l abungance Composition Species MeaI‘l abungance Composition
(ind. m™) (%) (ind. m™) (%)

Paracalanus spp. 70.1 22.6 Sagitta spp. 6.77 37.61
Calanus copepodite 38.8 2%, Euphausiacea larvae 3.66 20.34
Acrocalanus spp. 34.2 11.0 Calanus copepodite 223 1252
Oithona spp. 32.6 19 Calanus sinicus 1.3 7.50
Calanus sinicus 31.2 10.1 Decapoda- larvae 0.30 444
Sagitta spp. 285 9.2 Paraeuchaeta copepodite 0.73 4.34
Acartia spp. 9.9 3.2 Amphipoda 0.33 3.21
Corycaeus spp. Tox, 2.5 Paraeuchaeta spp. 0.56 3.09
Amphipoda 6.3 2.0 Hydroida 0.49 2.70
Echinodermata 6.3 2.0 Oikopleuridae 0.33 2.10
Oikopleuridae 5.0 1.6 Echinodermata 0.16 0.83
Paracalanidae copepodite 49 1.6 Fish larvae 0.06 0.36
Bivalvia larvae 48 L5 Polychaeta larvae 0.06 0.32
Paraeuchaeta spp. Y 1.4 Siphonophora 0.05 0.29
Paraeuchaeta copepodite 4.2 1.4 Euphausiacea zoea 0.03 0.15
Copepoda egg 4.1 1.3 Salpidae 0.0? 0.03
Clytemnestra spp. B 1.1 Rhincalanus spp. 0.01 0.07
SDaeIC;ZZSa larvae fé (l)g Total 1801 100.00
Copepoda nauplius 1.0 0.3
Sum of 20 major taxa 301.8 97.3
Others 85 2.7

Total 310.3 100.0
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