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EREYREEHEKGBELENB9.2CA A)E 32.2CB A, HhEBELE 2. 0% A)
F16.5%C DHZEG;RBUIBRYEL . FIRDER, L. KAND, BHEATEBRAFEZ
KB, REHFKER, T EKEL 30cm, LRAKBM 5.6CQ B)ZE 35.8C(8 §);{BEE
FLEHME,BE 1.37% U0 A)E 2.36% 4 ADZELERANSHD R, ESHYRE.
RSk ke R B AL WA 1.2 TR | .

7 1982 £ & A 2 MR EE, FEA 10X 10cm? & lem $ETFASREZAR, SR
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HERERGAE CHEEL DML R, Fe, RS ERiay CEKMRE S
B. EEAXTIEREER A M £ Wi 38, £ .15 0. 063mm S ARAER L e, F/5
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ST, %0

7
AP
LN
/ 7

20

Ammonia %zccarit 7
V2Ll L,

% 40 Pseudononion minutum
N T o,

94 607

10/ Protelphidium glabrum

ol
% 20 Helenia anderseni
ol@h_ __:ﬂZZZZZEMZZZI,_

100 3 E/10m1)
10
!

1
0.5

0

il 307
L~

T 20
104—

Bl FMRMEE ANEALAREEARSEE A REURKR. NS E L, 1982 4
Fig. 1 Seasonal change of the living foraminiferal community (composition,abundance and diversity H
(S)),water temperature and salinity of intertidal Site A,Luchaogang,Shanghai(1982)
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Fig.2  Seasonal change of the living foraminiferal community (composition,abundance and diversity H

(8)) ,water temperature and salinity of supratidal Site B,Luchaogang,Shanghai(1982)
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Table 1 Statistics of living foraminifera of intertidal Site A, Luchaogang.

Shanghai (1982)
R 4 1 2 3 4 5 6 7 8 9 10 11 12 | &3 | 78
Ammonia |™¥| 27 | 121 | 21 33 | 146 | 215 | 45 7 31 | 20 | 25 14 | 705 [58.8
beccarii % lo93.0|86.4|72.4|45.2|68.5!31.2(36.9|87.5{49.2015.3183.8{34.1] — |54.5
Arenoparella |T¥| — - — — — — — — 1 — — — 1 0.08
asiatica % — — — — — — — — 1.6 — — — - 1.3
Helenia ] — 8 — | = 4 43 | 40 | — 8 5 — | — | 108 |90
andersent Y% — 5.7 — — 2.0 | 6.2 {32.8] — [12.7/ 3.8 — — — 5.3
Miliammina |8 1 3 — 1 16 194 | — | — | — | — | — | — |25 |17.9
sp. D % | 35|22 — {1.4] 75281 — — — — -— . — | 3.8
Protelphidium |T8] 1 8 1 1 — | 69 8 | — 3 oh o 27 | 208 | 17.3
glabrum % 35057 (35]1.4] — }10.1{ 6.0 1= Tas 45.8 w;‘ _65. 9] — |15.6
Pseudononion |T¥] — | — 6 38 | 46 | zes | 29 1 20 | 45 | 17 | — | 370 | 30.8
minutum % — | — [20.7)5z.0]21.5]24.2] 25 5__1,2‘ 5(31.734.4|23.0| — | — [20.3
V’seudononionella | — TN J N N 1 1 — — — 1 2 — 5 0.4
variabilis % | - — o = Tesloz] — | = =Tlo7lzr| — 41053
gt ¥ u9 1140 | 28 73 | 213 | 690 | 122 8 63 | 131 | 74 41 11612 —
TIBREE AR (mD) 75 75 | 100 | 225 | 50 50 50 | 100 | 200 | 2060 | 200 | 100 | — —
FEHFEREGE/I0mD ) 3.9 | 18.7] 2.8 | 3.2 [42.6|138.0]24.4) 0.8 | 3.2 | 6.6 | 3.7 | 4.1 | — |21.0
PO RE HS) 0.3105)07/)08]09]15[|13[04]1.2]|12{12]06| — |09

Ay GEEH,R1LELD AERHER,EWRG 7 M EBUKFAR, b 5 41465
R5EM . Ammonia beccarii (Linng) , Helenia anderseni(Warren) , Protelphidium glabrum(Ho,
Hu et Wang) , Pseudononion minutum Zheng # Pseudononionella variabilis Zheng,2 PMREZE R
FF Arenoparella asiatica Polski 1 Miliammina sp. D, BEPHRAFE RSN EEE
R A beccarii BRNBE, RIESEFTARTPF=H, 76 8 4 H 2 66. 7% B4 57 bl 5
HI RS 2B A TG R 54. 5% P. minutum BIHBREE 75%, H ¥4 8
20. 356 B RE—FER B R H T P. glabram # B 83.3%, A FH SR 15.6% .15
3TAR S KRR P HREF. RAFY L LRFERL.

BEARNFETEEAT BN, 1—9 AL A beccardi &R, T 10—12 AR P,
glabrum R ¥ ; Miliammina sp. D 7 6 H &% ,H. anderseni 7 AR E; P. minutum #4) #i
BEHSERRTL£EA.2.12 ), M 4.10 ANE. AESHREHOESE, WEH 6.7
AREQ.3—1.5) BL M 1 AFMBER 8 A8/ 3—0. O, HRE(6—11 O HHEH>
L2, HBHTLEFEA—5 A), GEHREA 0.9,

EHARFEENZYERTERMRERU L R 0.9 K /1oml (8 H)FIB &
138 #/10ml(6 A), BHLIBEME G—7 AOBE BEEN 8 ARG, hE 1 TR, EFMx
BUE S5 5 BEXS Y BAF (H 500 B Ak B 3E R A3, B S SERPER S e B (1
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Table 2  Statistics of living foraminifera of supratidal Site B, Luchaogang,
Shanghai (1982)
R & 1 2 3 4 5 6 7 8 9 [ 101 11| 12 | &Ry
Ammonia 8| — - - 2 — — — — — — 1 — 3 0.3
beccarii % — — — 0.3 — — — — —_ — {0.01] — — |0.03
Arenoparella | T¥| — 1 - — — — — 1 — — — 1 3 0.3
asiatica % — 0.1 — — — — — 0.7 — — — 0.2 { — [0.08
Elphidium |18 1 1 - — — — — — - — — — 2 0.2
kiangsuensis % | 0.1]o02]| — — — — — — — — — — — (0,03
Haplophragmoided T¥| 4 4 - | - 4 — =] - 3 2 | 2 1 20 | 1.7
canariensis % lodslto] — | — o9 | — 1 — ] ~—lertor]oar|oz]| — loz
Helenia %5 7 15 3 7 2 10 {15 | 32 ( 75 | 17 | 54 6 | 244 | 20.3
anderseni % 10836 1.1 1.1 [ ¢ 3ﬁ"1._a—)__—a.u 22,70 31]09)06| 13| — |46
Miliammina |T¥| 448 | 282 1240 ) 480 [ 300 { a16 | 2 53 | 2112 | 868 | 9664 | 428 [15291(1274. 3
fusca % -so.zf;/-.s"ss.c 74.9 | 67.6 | 73.8] 2.2 | 37.6|86.1)93.2]98.3191.6] — |69.1
Miliginming V¥ 276 ) 45 | 32 | 140 | 72 | 56 1 8 | 224 | 8 [ 64 | 12 |1010]84.2
sp. A ’_% 30.9110.9(11.521.8[16.2| 9.9 { 1.1 { 5.7 | 9.1 { 4.4 [ 0.7 | 2.0 | — |10.4
Protelphidium |T8| 156 | 62 1 12 | 62 | 67 | 46 | 38 | 22 | 19 | 24 | 20 | 529 |44.1
glabrum % |17.5 149 0.4 | 1.9 J14. 01175170270 0.9 | 1.1 [ 0.3 (42| — [12.1
Pseudoeponides | T ¥| — 8 2 — 3 14 | 23 9 13 5 17 | — | 94 | 7.8
nakazatoensis | % — 1.9 { 0.7 — 0.7 | 2.5 [ 25.8| 6.4 | 0.5 | 0.3 | 0.2 — — 3.3
Pseudononion || — — 1 — 1 1 1 — 3 - 2 - 9 0.8
minutum %! — ! —]los] —)oz2loz]i1] — Jo1] — looz| — | — Jo.16
B A % 892 | 416 | 279 | 641 | 444 | 564 | 89 [ 141 | 2452 ( 991 | 9828 | 468 (17205| —
FUREE R (mD) 35 {18.6(56.3| 75 | 3.1 | 25 | 50 | 40 ) 100 | 50 ) 200 | 50 | — |} —
R ER (Hr/10mD)  )254.91223.7) 49.6 | 85.5 1432. 3225.6( 17.8 | 35.3 |245.2(198.2(491.4( 93.6 | — 1279.4
h4r R E H(GS) 1.4 (1.1 1lo5107 1009 (12{24{05]03]|012]|04] — |o0.8

By MLE#H,&2,EB2D
A Arenoparella asiatica, Haplophragmoides canariensis (d'Orbigny ), Miliammina fusca
(Brady) #1 M. sp. A, 5 JR # 6 4~ Ammonia beccarii , Elphidium kiangsuensis (Ho, Hu et
Wang) , Helenia anderseni, Protelphidium glabrum , Pseudoeponides nakazatoensts (Kuwano)
1 Pseudononion minutum , BEEAMIERE LIRS RF S XK, K Miliammina Wy E
BELSBH 79. 5% (A PHER), KM 3.4 AM 9—12 AREC90%). BREFRSHLZ
P. glabrum(12.1%) , LK H. anderseni (4. 6 %) P. nakazatoensis (3. 3%). . mAE 2 WL, B
R FEIL PSS EAMLY, RREE 7.8 WA AREBERR, HREM A AERTFE

A4 R BE 10 PR RBUKFA R, F PR R 4
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e
BRY LW B YRR E FHER AN, BEh TREMER, KESoRE HSFHE

# 0.8, ETFHIEHEP 0.9, HEN/REMBECL DUIAEELN 1.2 ANEEN 7.8 A,
S¥EHXAHEE. %28 2 UEL, EE540REENK/NE Miliammina )& BHX,
W Miliammina 5 &SHEB R REHE TR,

B BHiEERRETFHEN AW, FHEE 279. 4 #/10ml; {ELEBLRA, BAKAL
17. 8 B/10ml, B Z FiX 1 432 #/10ml. FFEMBEFEAEHSHEN A W+ LK EYE,
BEREREFE . EXEN 5—6 H,9—11 AM1—2 ARZ:RANTHREN 78 A. £S5
B BEMSRELHABHMHEXE MESREFREBR Miliammina & B2 EHXW@E
2).

BZ FHEABE. SRR MRE LR ERSERFERERERAUNEYE
L, RFEEHES.C AEE.8 ANEERK. FARMNENLELEWEBAFLARERZRT
B, X RESEETREEARE REEALL SFERBTEZUND FBVYIRER
BRMAEILY S EAHMBERAX. W B EHSERY AHUBREFERENE . REFEHR
B, 5 SR E AR E R AR .

S Ll 3 I

EREARBRBENETETN, RBEEALHBOER SRERREARMERE S
i, ZEEFREMHER. MREBRFREFLRBATHRISHTR . ETURTEALE
HAEKAMSETHXR. AALRMMBETUNLER SN SRS B FEXEE, Zit
REBHE, BB BEH A B Ammonia beccarii WBEHFABMEBUMRE Y, K4
TUBREAE, BRrtERRBUETHMR@E 6, ¥ TFXHEBHUIAL, RIVEF & it
W SAUE B RN E R S RITIET.

AR ER, BRWEGTOHERARK (ERRERORFZR.ESLTHL LR
BERGWHF VAL, T EETERE W B A FTHE, 11 Lutze (1968) ,Haake (1967) ¥
HiEFa WG RAST, LR Murray (1983) 3 B E 7 0 A HEZ, X8R A S KA/ E
RMARNFREN. FEE LHEELAP  AEHFEVREEBHEET A REES
B AEARBE K ANIREMLE, (S BBEH Miliammina fusca Ml Ammonia beccarii
B P AT LASR 08 T HEAT R BRI M A0 AR R T 3 TR B A AN — R DL 5 1
M 50pm A —HR SR FBEAH KR, KERSRMTF.

Miliammina fusca (U™TFH LW BY., WEEW, EMAFEKEFE 150um E 650um
A%, 1982 SER K/ AR MBI A 3 R . b EREE W , 41575 UMM H R RS2 10
A RIEFFRR G EEEH 200pm Z & AR B4E 4 A8 350um 4035 AN ESH HANEHNRE
B, TR K E 8 A RBM(E A 350um, Bl T 7 AAMERE A, FEEFEEA /N
m ERBEBIL, N5 AR 10 ATEER M. fusca WAERE, —EHHAECRARY. MRS
KW M. fusca YA 250pm 5 350pum ARG R =2, MR (<250pm) §Y B A WA 10—
12 A,5—6 HRZ 3y KBF(S>350pm) LA 2—4 HRZ, 5 ERWE—FE 0.
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Fig. 3 Seasonal change of the size frequency of living Miliammina fusca
of supratidal Site B,Luchaogang,Shanghai(1982)
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B4 PRIHEN LA B Y Miliammina fusca 34K (G4 >350pm) . #1(250—350pm)  /p (<
250pm) RIF R LM AL (1982 4, K 7 A MEE SR

Seasonal change of large-sized (> 350um), intermediate-sized (250—350pm ) and small-
sized (<{250pum)tests of living Miliammina fusca of supratidal Site B,Luchaogang,Shang-

hai(1982)
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Ammonia beccarti WFPTEB] B4 B ¥ 7@1%%*“”&%5{25&#3@% A VR # M, AT
LR ER/AMRE . A ¥h A. beccarii TEA-RTER H B /M) 100pm ERKH 510um, B 5 RE
PR P REGR/NMIES AR ESENELDHE. BETL,A BRERPFERME 2K
B ERETUEH 3 AR 11 ARMFE AT ER. UK 3—7 Af 11—2 AW KEA
. RS, ER— AR H 3 HEY 150um K E 7 A 250pm, EF— N AH S 11
9 150pm K E 2 A i 350pm. JTR X B EREH AR FE 4 4 Al g it SO B R (E
6), W] LAK y B IRBUAN PR E R0 B 9 5 MR ISR MR AE A R (12—4 AD DARRRAY
AEEEXEG— 11 HRMUBHRE M. BFENTHRAEEAMRANE YRS, RIKEY
HELTE 3 A B4 iR A B R, P 582 BEREUY 117pm, ERA 177pm, IR Z A K,
F) 7 AR e E (BARE 258pm, MERA] 286pm); B — M E A 11 A, BRYFHER
175pm, HERA 176pm, & A #KE] 2 AATHE, 53 54 305um Al 343um. 8 E 10 AF MK
By RFHRITBBERRERE BEARE.
B M. fusca F1 A. beccarii 4R F0M K/ i SR B ERAY 55 ER B R AR 7 1 e 42 il 4%
FKAEMT H KA, AR MBS ML R B MHEALEFROEERMICR), KL
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Fig. 6 Seasonal change of the relative abundance (% )and the mean size

of megalo and micro-spheric forms of living Ammonia beccariz of

intertidal Site A,Luchaogang,Shanghai(1982)
WAL MEREG AR CRAZERRDELREETSE. HEARPERAZ-F1F
(Boltovskoy & Wright,1976), T Nonion depressulus(Walker et Jacob) iy S 78 FE BAYE HE T R
—4E 8—9 K (Murray, 1983) , Ammonia beccarit tepida (Cushman) I E R FRERF DA —
W K (Bradshaw ,1957) BREEFLMTIAA RN THX LKA L apy E-HA
B, (E AR S SHIEE RIS ERRATE RS T 5.

g B FREHITE

T EREZE, RIUERFREA G RE . 5 REF T REWT H L B Y
RhAE A TR A TIHRS SHOK B R 2GBTS A MR A WA EE. B
I, HTE R R B RH A RTEBERORR,

U0 (i T UT 0 S M P PN 3R M — R M O @ 3 4L AR 2 O LN
HEYREER BN EEHREN, FHENET A WAL RESR 325,
B RGN 7 R, TTEL B M AIE RO IE R R SR BUK DA B A A 48
SR BB R AT A U 1982 4 12 M AREATLAREHEEHR IR 3R,
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AT AT O B B 2 B CROE AL S0 3000 63. 198, 6% 4 F
$91.0%. ERMAS L, RS FUBEBMRNE, K RME K Epistominella naraensis
(Kuwana) ,E & & 22. 0% REFLRAEBFHE N, EH4 13.5% s W5 s Ammonia con-
vexidorsa Zheng , Elphidium magellanicum Heron-Allen et Earland HE% . MBS &
S T 9. 0% JUL A, beccarii B 71 2B 1. 4—32. 5% 4 7. 9% , T 1B B
% b BB BB SR IR 3 84 H. anderseni & Miliammina spp. FMHEHFR

3 LEEREREE A URRPEFARTS SRR
Table 3 Percentage statistics of dead foraminifera of intertidal Site A,Luchaogang,

Shanghai (1982)
B 1 2 3 4 5 6 7 8 9 10 | 11 12 | &8
Ammonia 1.0 | 5.0 | 5.4 | 2.6 | 1.9 | 4.3 |13.7| 8.0 | 3.6 | 6.0 |10.6]|32.5| 7.9
beccarii
Heleni
ecena - - -t = =—d17{ =) =1 --jesj;—-1—1]02
anderseni { i
7 Miliammina 1012006 — - - oz b o = _ — | o3
sp.D A
) Protelphidium
—tas! -tfto2| — | —3j—1los] —t —1]—113]02
i glabrum
Pseudononion ‘ |l
ES A - o4 — |13] — (03] — ]o4| — [o06]03
minutum __ i
Pseudononioneli.
—_ - - =l -7 =112}l —1oz| — 052504
vartabilis
& i % 2075|6032 )]1.9{73|14.9({89 (3868 11.1136.9{ 9.0
T
= 8 (9.6 |31.9(32.0| 200 | 6.4 | 435 | 92.824.8132.8]|60.8] 2.3 |22.8]79.3
Ammonia spp. 12.4|10.0(23.1{18.2}15.1{17.9|19.9}25.1|27.0(17.9)19.31 9.6 | 18.0
Elphidium
] 18.619.4 8.8 | 3.8 | 5.8 | 3.1 | 5.9 | 4.6 | 5.4 [ 6.3 | 7.6 | 1.9 7.6
magellanicum
Epistominella
7 21.4| 7.0 {28.2125.639.3|19.8{22.7/18.0[32.1{17.2]19.8}12.7{22.0
naraensis
i
2 B ¥ 2% 15.2) 6.2 [17.1[17.7]11.7(19.8]10.6 |10.9 ] 14.4{16.1|15.7| 7.0 {13.5
- W — 120211 | — 1517 11]03|42]1.0]06]12
R FBE 12.4|26.4| 5.9 (14.1]10.713.3(10.4[13.4] 5.8 {17.9}16.8{19.1[13.9
E b 11.4(15.3| 7.1 [12.8{10.2|14.2|11.6 {14.9 9.5 [11.9f 7.1 | 8.9 | 11.2
E i) 4.3 12012004} 05]{04]1.2) — )J02107(10]| — |1.0
* TE% -~ | —|2z7|05|06]| — |11]o2|11] — |1.3]06
ks 2.4 (35112 — |39 )20}12|23|1.3]07(10]2511.8
ISR d 210 | 201 | 242 | 468 | 206 | 459 | 423 | 350 | 1092 | 285 | 197 | 157 | —
B DB LB (mD) 2.3 | 47125 0.8 25 [ 0.8 0.6 {12.5|12.5 3.1 {200 50 | —
it FEE/10mD 913 | 429 | 194 | 5850 ) 82 | 5738 676 | 280 | 874 | 919 | 10 | 31 | 1333
L 4 28 | 31 { 20 | 33 | 30 ;35 | 35 ) 30 ) 35 | 31 | 25 | 29 |30.9

mXFEAE LB ZEAELNUER@E D, AUEIERE X RALFER NGRS
LB BRAREALABRERENORIEER AL, AVEREGALRHEEHE
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Fig. 7 Seasonal change of the composition,abundance and species number of the

1 2 3

foraminiferal thanatocoenose of intertidal Site A, Luchaogang, Shanghai
(1982
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POPULATION DYNAMICS AND THANATOCOENOSE FORMATION OF
RECENT LITTORAL FORAMINIFERA FROM LUCHAOGANG ,SHANGHAI

Zhao Quan-hong,Bian Yun-hua and Wang Pin-xian
(Department of Marine Geology,Tongji University,Shanghai 200092)
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In 1982, monthly samples of surface sediments (top lcm) were taken from two sites of
the littoral zone at Luchaogang,southeast of Shanghai,the eastern end of the subaerial delta
of the Changjiang (Yangtze)River. Site A is in the upper part of the intertidal zone with
salinity ranging from 2%,(September)to 16. 5%,(February) and water temperature from
9.2°C (January)to 32. 2°C (August), while Site R in a cana! ¢f the supratidal zone covered
with perennial water where the salinity ranges from 1. 37%,(Octcber)to 2. 36%,(Aptil)and
the temperature from 5. 6°C (January)tc: 35. £'C (August). The living assemblage consists of
12 brackish-water or eurybaline species, while the dead assemblage is composed of over 43

species of both stcrichaline mavine and euryhaline species.
Seasonal changes of foraminiferal communities

Site A (intertidal zone) (Fig. 1, Table 1) The living assemblage is dominated by calcare-
ous brackish-water species,although two of the 7 species in the community have arenaceous
tests. The most abundant species is Ammonia beccarii (Linné) (54. 5% on the average),fol-
lowed by Pseudononion minutum Zheng (20. 3%) and Protelphidium glabrum (He, Hu et
Wang) (15. 6 %). A. beccarii reaches its abundance peak in winter (January and February),P.
glabrum in autumn{(October and November)and early winter (December) ,while P. minutum
has a more or less uniform seasonal distribution. There is conspicuous seasonal contrast in
abundance of living foraminifers,ranging from 0. 8 specimens per 10ml of sample in August
to 138 specimens per 10ml in June. Species diversity H(S)is higher in the period from June to
November (1. 2)and lower from December to May (0. 9).

Site B(supratidal zone) (Fig. 2, Table 2) The living assemblage is dominated by the are-
naceous foraminifera Miliammina fusca and M. sp. A (both accounting for 79. 5%),with July
as an exception when Protelphidium glabrum and other calcareous forms predominate. De-
spite the greater number of living species (0. 8 on the average)than at Site A(0. 9) ,due to the
higher predominance of Miliammina spp.in the community,the maximum predominance oc-
curs from September to December and in March, April and June when Miliammina exceeds
85% of the population.

In short,foraminiferal communities in both sites display significant seasonal variations,
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and the foraminiferal abundance reaches its maximum in May and June for both sites;while

minimal abundance occurs around August.
Population dynamics

Of the 12 species studied,only two are abundant encugh for analysis of population dy-
namics.

Miliammina fusca (Figs. 3,4)—— Judging from its size distribution,the juvenile forms
appeared in October and May,with test size increasing towards April and August.

Ammonia beccarii (Figs. 5,6)—— A seasonal change in two types of this species has
been found ;the microspheric form predominates during the period from December to March,
and the megalospheric form in the remaining months.perhaps except for the high summer
when the number of specimens was too limited to make analysis. Both forrus display seasonal
changes in test size,with juvenile forms appearing mosily in March and November and with

the average maximum test size in July and February.
Thkeanatoroennse formation

The dead assembiages at Site A were quantitatively and qualitatively analyzed and com-
pared with the living assemblages. It was found that the former are predominated by exotic
forms of both stenchaline and brackish-water species,making up on the average 91. 0% of
the total dead population. The common species are Epistominella naraensis(Kuwano) (22. 0%
on the average), planktonic forms (13. 5%) , Ammonia convexidorsa Zheng,and Elphidium
magellanicum Heron-Allen et Earland,all with tiny and floating tests. Qur previous studies
show that these forms are transported by the tidal currents in the estuary area. As shown in
fig. 7,the dead assemblage does not show significant variations in species composition and
test size as in the living population, but the abundance varies greatly with hydrodynamic con-
ditions. The autochthonous forms make up a minor portion of the dead assemblage and are
somewhat different in composition from the corresponding living assemblage ,indicating se-

lective preservation in the thanatocoenose.



