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& 1A, L FBHEM A Nirzschia sp., KB SRR T 40%; KK N Melosira
sulcata 1 Coscinodiscus spp., % i 27.8% M 26.5%. 2 Coscinodiscus spp. L F+ R —1E
PRl &7 31.4%; M Nitzschia sp. BB =40, 5 17.2%: &S L& Phizosolenia sp., &
27.7%. 3T EZ, Coscinodiscus spp. BEEE M, RHFEANAE, K 44.0%.

fEARA KB, FENMENBER > THE BFENRBREEFZA LA K
H1 Ceratium spp. b5 L EF, S MEER 30.7%, EBH Crripos. C. fusus
C.macroceros %5 ;s Chaetoceros spp.JE S =1, 5 12.7%. 3 T &2, Coscinodiscus spp. K&
B, o HE R (80.4%) s HRR Nitzschia paradoxa F Melosira sulcata, & 15 4.7%. &
SCK 11 R AR B R % 0.050—0.076mm. 0.076—0.169mm 1 >0.169mm =F A 7] #1238
Bl 70 ) EAT 45 0 T4, 25 3R R WA, S TR] 9 042 3 B 1 T A 0 1 2EL AR A B R [, LR
Y VU T (0.076—0.169mm A1 >0.169mm B FRLZ) 75 A Coscinodiscus spp. 715 — 1
B, Melosira sulcata A Nirzschia sp. J& UK T BRI 49 75 W7 #E (0.050—0.076mm) I R4
Nitzschia spp. B & — R Fh, Melosira sulcata M Pleurosigma spp.JEIK. A EE#ERM,
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Tab.1 The species roll of phytoplankton in the area of Daguan and Xiaoguan Islands
and the seasonal variations in percentages of their cell amounts
% Fi 2A 5H 8A 117

T #17 Bactllcuiophy ta
WA SE®E Achnanthes brevipes 0.13
ZETAE Actinocyelus irilingulatus 0.005
BTV & aupliprora alata 0.02 0.06
KW # Arachnoidiscus ehrenbergii 0.01
HABFE sterionella japonica 2.44

KHGHE Biddulphia aurita 0.24 0.04
IS &TEE Biddulphia mobifionsis 0.04 0.02
A E Biddulphia obtsa 0.01
KW BZIEHE Biddulphia pulchelia 0.41
HEBIER Biddulphia sinensis 0.04
BIRSE® Campylodiscus wallichianus 0.01
BEHER Chaetoceros affinis 2.94

FIRA B¥ Chaetoceros castracanci 0.16
R THE Chactoceros compressus 1.61
BEATE Chactoceros densus 0.25
BIKATE Chaetoceros lorenzianus 6.64 0.12
WEHEE Chaetoceros pseudocurvisetus 3.07
Btk f E# Chactoceros teres 0.07
BHRIER Corethron hystrix 0.005
IF] 77 ¥ Coscinodiscus spp. 18.98 30.05 42.68 72.49
BRI ®E Coscinodiscus asteromphalus 4.03 0.66 7.66
HERAME Coscinodiscus haparticus 0.06 0.18 1.30
HERBME Coscinodiscus granii 0.54
BHBE Coscinodiscus radiatus 0.12
BANE T Coscinodiscus wailesii 3.49 0.16
WP EE Dacvliosclen mediterraneus 0.12 0.77 0.03
WEREE Dinlum brightwellii 0.02 4.29 0.005
BT RE Fucampia zoodiacus”
W% Grammatophra marina 0.015
WE W IGHBE Gyrosigma balticum 0.02 0.06 0.65
FHEMER Liptocylindrus damicus 0.02
BIEE Licmophora sp. 0.02
RABEHEE Melosira sulcata 27.76 1.85 4.67
BIREER Melosira moniliformis 0.09
BERATE B Naicula memvbranacea 0.05
WA ZEE Nitzschia closterium 0.11
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KFELB Nitzschia delicatissima 7.93
T KBIE®E Nizschia longissima 0.42 6.08 0.035
A RELHE Nitzschia paradoxa 0.07 3.16 4.69
RAENZIEHE Nitzschia pungns 40.55 1.67
FHELE Pleurosigma spp. 0.36 0.18 0.73
VIERMBE Pleurosigma affine 0.26 0.15
WIAIRBE Pliocysts spathulaia 0.015
WAG B LM Rhabdonerna adriatsalicum 1.99
BEWEE Rhicosolenis alata f gracillima 3.04 0.38
BEWERNE TR Rhizosolenia alata f indica 0.03 24.25 0.26 0.30
HMAMEE Rhizosolenia robusta 0.03
RIEMREE Rhizosolenia setigera 0.42 0.02
FEREMEHR Rhizosolenia stylifrmis 0.28 0.38
HHR¥E Skeletonema costaturn”
EWRERBE Stephanopyxis palmeriana 1.95
LR Streptothecs tharnesis 0.005
BILBRE Thalassivurma nitzschijides 2.07 6.98 8.56 0.03
EE® Thalassiosira sp. 0.35
KB ERE Thalassiothrix frauenfoldis 0.21 5.66 1.02 0.10
WS =W Triceratium Javus 0.18 0.32
KB Tropidoneis maxima 0.04
H %] Phrrophyta
W Ceratium fusus 1.15 0.07
"R Ceratium intermidium 0.07
LB Ceratium limeatum 0.02
KABEE Ceratium macroceros 0.42 0.89 0.25
AWM Ceratium tripos 0.05 28.62 1.92
ZHWH Peridimsum sp. 0.10 0.03
B Pyrophacus horologicum 0.06

1) T1995FS A% E, REHTET KN

U AR ) AS (D B A 2 AR G A 288 2 R B 299 78 B T AR (], (L i (K e AR LA 38 42 7 A Fob

B LA B2 Rl R, %3 X WR WA R RS R DA RE BE A R B R 0 E, Hop it
BRTERh R AR EAR A0 R %, X — 4505 1987—1988 EM S AA ML R FL —K.
B AR ] LU Bk, BN B R (S Fh ] RE 2 4 BT A8 AL, Q1 1988 SE A B8 Phizosolenia
stliformis b RIS, AR Nitzschia sp., BZER Rhizosolenia alata f. indica o5 %50

1) EREHEDEEETIAN, 1990. KE5 S8 FRTIT AT ARE
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#, KB Rhizosolenia styliformis 5 B 5T EHE, XEANFENE —RHF 5 1993 £ K
A FEASIR]; T 1988 AEE B E — L H MR Coscinodiscus sp., 5 1993 [ FEHE. 1EEE
1995 HFFMAE T A T RAE, ERRYWE K H M4 Nizschia sp., T Skeletonema
costatum F Thalassionema nitzchioides 7 B —. =4, BRKIEHB THEFHFEFEREN
BAE , 2% XA R 2 45 b R [6) 48 40 ) A B b v B AR 28 1k

F 4 A~ 25 B IR B AL A TR A PR S O HLBR R L R AU AE T IE, S5 RRWIHSCHEA W
THEHAL (F2), BEE R — 259 x 107 — — 192 x 10 °, LFFHHYNG C
HEAT, P — 252 x 1075 M CEMBEEME (- 192x 107 ) AEEZE. §°CH
() 2 EASL AT 3K 6.7 X 1075, 2 4EF M (- 23.212.4) X 1077, M EKZEAR FDRL YA
A3 590 52 F R E AR, 45 R R AR RSO C AR — 21.8 X 1077, T 0.076—0.169mm
BIRIISPCE N — 21.2 x 107, {HE >0.169mm B KIS C XN — 21.8 X 107°, A
BIROVC MR AEM N 0.6 X 1077,
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Tab.2 Seasonal vanation in 8"°C values of phytoplankton in the area around Daguan and Xiaoguan Islands

PRUE A6 VO (x107)
T4
2R 5H 8H 11A
-248 —253 ~19.7 -218
1993 -255 ~259 —-19.2 -212
-2138
232
1995
235
87 CEEE Tl -252 ~245 ~19.5 -216

22 EEEENSWMEEREENHRBMEARMNELER
F 1993 4 8 B A 1994 4F 2 A M 5 AZE I 3L RE DR HEL 9 MR, ILE 3.

3 HLEHEOFRAELMEREAKELRE B 3 AN, ISR B RIS C
Tab.3 Species roll and carbon isotopic compositions of {EE}@/}"E%?‘@E} ﬁj{, A — 229 % 1073 —
benthic algae at tidal zone in Laoshan Bay — 152 % 10-3, ﬁ/}r‘:,ﬂzﬁj‘ﬁ 77 X 10*3;
ekl AmRRRE BUCKI0T) R HEERSC I T (— 18.5F 24)
1 % Eutermorpha prolifera -229 % 107, JEMIEEN 6VC FHHEE H 7R
2 X ECodium divaricatum -189 N
3 ,ﬁi;incmria latifolia -19.1 wiﬁ%?g%lﬂj 47% 107, E%M§%€_T’
4 HB¥Chorda filum -17.5 5 C{E’y‘ﬁ'ﬂﬁ?@@j\] ﬁﬁ — 229 %107~
5 W F Sargassum confusum —16.6 — 189X 1077, WA — 190X 107 —
6 RE#Sargassum thunbergii —15.2 —152x107%, LW - 217X 10—
7 T HESymphyocladia latiuscula 217 —17.6x 1077,
8§ MM orallina officinalis ~20.1 23 FHEVBRECERARSEKEE
9 X BIEGymnogngrus flabelliformis -17.6 i =3

FH VR W LA BB 7 32 36 2R 5 W KR 2 BT AR SE S R (R 4) T, PR Z IR A 2K
MeIE AR P, A RHOH 0.69. X RWIBEE W /KEEN A&, FIFEYHS"C KNGS
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Em, rHEAH R 1T, 8 CHEBEm R4 BFHFEYBREMNERAKSEBKBEERNXR
4503 %1077 Tab.4 The correlation between carbon isotopic compositions
3 -‘LTJ'-BE of phytoplankton and seawater temperatures

e B RIS C LTS Fs KR (C) U Rk A 0 A
FELHE 24 5, L5 B 4 K B 52 2 AR, (x107)
VE % SHK (Wong et al, 1978; Deines, | 44 e
1980; Fry et al, 1984) Xf WL AR BF l‘:: :,zj
5, EREM EERREER. BRE iy se
HLEE (DIC) fI AL R AL AR, 6 27 197
YER R RACEER R R EE R 3558 6 24.7 ~19.2
iR A A H CO,B HCO, WREE. 7 10.5 ~218
v G lE L R ol 8 105 ~21.2
3.1 EKIEEMRIL 9 10.5 —218

AL M ILEE SR w10 t7 T2
FRUEEY SWOKRE Y MEEER  — U 222

HIEHE M, R EE R WA "CHEHN —INEEN . HHIEE WA E, AL
AT X — R EMXREOEARE, R 0.69, BB HRE -FMBMEXXR, X 4R
5 Sackett(1989) 1115 8 & i 30 I BHE 515 i 358 2 — 30 A e B K 977 F
MY CHEET — 20 x 107, MR AP MBETESE - 30 x 1077, Goering
(1990) £ 4t < 1 ¥ Kol 11 577 Jon 71 1 38 — N8 8 v 0 45 89 ) 73mm LA A9 37 3 A ) I K
e W) B AS (9 77 I A 40 6 C B[R] B BE IR B A 3 0 T 18 i, R B Goering % 18 Bl 9 7 %
(071 x 10/ C)BTAXMMEO3IX107°/T). SREXRWRAE LR, BRRE,
EEREFEZHECZREFHHEYNRACRAR. LW, RAEFS, £ 1993 FM
1995 4E BT RAE M B MZ I YA RS C AW n] LIAE 4L 2.2 X 1077, 1 AL X — 2 51l /9 i
HE. —HHEERKRAEREKIREAAZ 2C, 5 —FiErRENFIFHY M MEHR L
AT BR . 1993 4 H fh B AL F R R Coscinodiscus spp. « Rhizosolenia sp. Fl
Nitzschia sp. , T 1995 4 ¥¢ & 89 D0 # % W 4K YK 24 Nitzschia sp. . Skeletonema costatum.
Thalassionema nitzschioides Rl Chaetoceros compressus, ¥ J& ) 28 AL 77 GE R IR & #F
A8 VC = AE K AL,

Wong % (1978) W58 K B, fE L 30 SRR M T IR WY O6-& 16 I 15 i iy 802 418
R S BE R AR AL L S TR AT 5%, BlAn Xt Skeletonema costatum JEBEFEAR 1T, 6C {H I
B10.36 X 10, 10 Dunaliella sp. MR 1T, 8 C B> 0.13 x 107, HE LK M 1F Ut
MY BEEEARGRESABIE, FUEZEREZREA, 5L MNZREZEN, H
I, MR EIR RN E, RARMBRFHEY S SR, — R, A E W
K2 %5 S, Deines(1980) A b, 5 W 3, 5 A 4 B 3 (coccothophores) . I 4% 3
(blue—green algae) %5 A8 Lt , ik B 0 3 [F] 1 28 4H A oh IR BE AR ME SE R BA .. W FAE W L
B XEEBERT TP & E R, X1 X 073 WA P Bk ] L B 4H AL R B W
e A %o 5 A B '
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Degens % (1968) B £ A F WM 7E 6 &6 Tl B, MR RS/ KH# Co, AR E
TAE HCO, . H I, MK @ I Lk (DIC) 84 R 6 R 4L 284k thod S BT W AR Y[R
PR ABM A, — BRI, BT /K § DIC #96C {8 5 1 /K 7R B9 DIC HAR RAE AR [, 1
KHRE 2 B K P DICS C AR 4L, DIC #13X — AL O KA M B, B T
U175 J8 240 TT 8RR B AT U A 5 B AHG 33X 7 T #9952 M #R Ao /0. DICS C Bt 2 AR s A
S"CHMEIR ALK — AN E, X R E HEH /K HCO,; -CO, R Fi ., Bt i /18 1E i R IR Y
4 of K.
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Calder %5 (1973) FEHF 78 B4R B 4 55 4F FA I, R BB Rl (L K 418 5 CO, M A %, &
CO, M ERMEM, M5 CO, B R RHAMMEIEN — 8 X 107754 COKETE 02% k4
i, B R AR B /AME, BT T 0 x 10775 2 CO,MKRBEKF) 39% B, [ 17 % 51848 vl 5
F-18x1077,

TER W EA B, 61C B2 e LB IR A9 244 B0 O B B A T LB B 75 P P 32
BUS 12 MG WAL S 26 BB £ 7E 8l 07 5380 R W ki, B T TE A 2 5 i o [ 40 Y 3 L
F2 BE R R 10 A By, B O, D Rk R A7 AL A R R IR IR B iR . B R A B ]
RHARMBER TR, 1£ CO,E &, A iR A BE & 7] 7 2 40183k R th R |l
(Fry et al, 1984). PEPRALBEHI R K- B N E /N, R - 3.6%x 107°— - 0.5
107°, 10 RuBP ARAGEE 1 R 02 Z A9 S 1AL KRB, ATk — 41 X 10— — 23 x 107, |
S ET DA™= A A 5] Fp R AR W AE K I8 PC BB Bl {H A, R Xk Mg v A 4 6 C R mi 7] R
B SCER IR SRR — B (Gearing e al, 1984), 33X 5 Bt X B0 45 R #F A — & W IR
P& 8 5 BR M, T A 2 — F % 8 35 ) 49 BLEER (Sackett er al,1965; Fontugne er al, 1981;
Rau et al, 1982).

YEZETEB LS KM ES 7T EEN. BE RRKRFEN R AR BRI, — T
WYy, HOPCHEERN(-259— - 192) X 10 L, FHE I (~232+124) X 1075 5
—MRIEHER, H"CHEBEE N (-229—-152) x 1073, FHHE (- 18.512.4)
X 107°, XS Fry % (1984) T A MEEE B A SR KD £ MER RS C 75 B AR —
BOEHEANGRFBERFEYHOCHEN(-24—-18) x 1077, EEMS CHEHN
(= 27— —8) x 107°, XULHR 1y F R0 F i xoh ey Lo v 98 X AR 28 R 40 A9 B 40 0 485 19 0
R T HAYER,

4 LRiE

) 5 1L Y g R R B R A =AM B S M AR E SR, 7T LL§
HIFEE: () ZBRMMRGEEFHEYUBRENE, AEESPEMT S AREE
MAE, FHREADREAREVRMLEHAR ETHEEN - 259 x 10— - 192 x
107°,  FHME R (- 232524) x 107°, BIFEYHS CERA W B KW A LAETE,
SigKIEEASBIEMRE. Q) ZKES —EEMKRIERRMES. KMEXNSCHE
BB Z FHFEDNETR, - 29X 10°——-152x 10, FHHER (- 18.512.4)
X 107, VR Y F B £ C,
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APPLICATION OF “C/"C RATIOS TO STUDIES OF TROPHIC
RELATION IN A MARINE ECOSYSTEM
—PRELIMINARY INQUIRY INTO ISOTOPIC COMPOSITIONS OF
MARINE PLANT AND THEIR INFLUENCE FACTORS

CAI De-ling, MAO Xing-hua, HAN Yi-bing

(First Institute of Oceanography, State Oceanic Administration, Qingdao, 266003)

Abstract Understanding of isotopic compositions of marine plant and their influence factors is a
foundation for studies on trophic structure in a marine ecosystem. Seasonal variations in the species
constituents of marine plants and their organic carbon isotopic compositions in Laoshan Bay were
measured quarterly five times. The results show that the species constituents of phytoplankton take
diatoms and dinoflagelates as the dominant. The diatoms have 32 genera and 57 species, but the
dinoflagelates have only 3 genera and 7 species. The former is absolutely superior both in species
and in quantity, The predominant species can have some seasonal changes. Nitzschia sp., Melosira
sulcata and Coscinodiscus spp. rtank the first three places in numbers in winter; Coscinodiscus spp.
rises up to the first, Rhizosolenia sp. and Nitzschia sp. the second and third, respectively, in spring;
the superiority of Coscinodiscus spp. 18 more obvious, but the amount of dinoflagelates increases
clearly, of which Ceratium spp. becomes the second predominant, with Chaetoceros spp. being the
third in summer. Coscinodiscus spp. possesses absolute predominance in autumn, This result is
consistent with that investigated in 1987— 1988. In different years the predominant species in a
season, however, may have some changes The isotopic compositions of phytoplankton are heavier in
summer, but lighter in winter and spring. They have a weaker positive relation with seawater
temperatures (the relative coefficient is 0.69). The 8°C wvalues of phytoplankton range between
-259%107% and — 19.2x 1077, with an annual mean of (— 23.2%2.4) X 10~°. Another carbon
source in the ecosystem is benthic algae. They have 9 species. The 87 C values of green algae
range from —22.9— —18.9x 107°, brown algae — 19.1— — 152X 10 7%, and red algae - 21.7—
— 176 x 107, The average of their 6 C values is (— 18.5% 2.4) x 107°, having an evident
difference from that of phytoplankton. These data provide a basis for studies on trophic levels in the
food web by isotopic methods. In addition to seawater temperature, other factors affecting isotopic
compositions of marine plants include species component, 8C values of dissolved inorganic carbon
in seawater, rate of CO, supply and isotopic fractionation of the different carboxylation enzyme in
the process of CO, fixation.
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