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A i BB ) Fo— MR LE R 10—30 AN FEfy KA FESF WT BRI = AN ZKs HhALMm PR BERE
RSN, Z BN E WA B R R, T R E R, N B S AR 2R, BjiT=
AINA ZKs EHFL2EE 34 MU B, BATR Microlepia, Cibotum, Cyathea, Lygodium,
Polypodiaceae, Preridium, Pieris, Pinus, Cycas, Aliingia, Liguidambar, Araliaceae, Cyp-
eraceae, Elaecocarpus, Euphorbiaceae, Caszanopsis, Castanea, Lithocarpus, Quercus, Grami-
neae, Hamameliaceae, Ficus, Syzygium, Randia, Rutaceae, Samydaceae, Eurya, Sterculia- -
ceae, Alnus + Carpinus, Ranunculaceae, Engelhardria, Ilex, Gesnertaceae, Pterocarya, B
PR EERER SR 22 MR RNy X—17); NG SRR ER 16 k%
&, ©fi1% Betula, Pinus, Ulmus, Rhamnus, Ephedra, Artemisia, Chenopodiaceae, Com-
positae, Gramineae, Polygonum, Cyperaceae, Cruciferae, Rannuculaceae [} Trees, Steppe,
Swamp + aquatico N ZIHHIRYRE, £ PEEREMAZF L FENRRERF, RITERA
(Trees), EAFHEJE (Herbs or Steppe) FrAsiiZEkAE S (Pteridopbhyta or Swamp +
aquatie) 3 REMAER 3 MK RB S INTHE, H/OB KT IR FHENEH,
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(3) ENBEMLATEEHEN,

R B S BB (R R A 4y B T 28, FE b et B REAT RIS , T HZ WAL,
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BRLZMM ZKs UL T RER LB, HapnRUEEGER 1), ERESFd, &I
X34 YIS BB IT RS, MR AL RGE D, BHEARKERE(ER 2), FEHEER0.65
BF, ZKys FL 26 MEES LI 4 26,5X 4 MRS T ZKs LI 4 MERE AT (K D, 7
HE R, 7277 2 FIW 3 AA —BREMAnNHE, BH 4 MInE AT R:

(1) Pinus-Castanea-Gramineae—Polypodiaceae FH¥}¥5: Ll Pinus Castanea, Liquirdam-
bar, F1 Gramineae & B E A,

(2) Castanopsis-Castanea-Elacocarpus #¥)H. Pinus, Castanea, Liquirdambar, Gra-
mineae {7/D,ifl Castanopsis, Elacocarpus, Lithocarpus 5%

(3) Castanopsis-Lithocar pus-Elacocarpus F¥S77, Castanopsis B&E, BHEKLZH
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Pollen diagram for core ZK,s; in the Zhujiang Delta
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WE 2 BL=AM ZK, AARLERA
Dendrogram of cluster for core ZK,; in the Zhujiang Delia
Lithocarpus, Elaeocarpus, Altingia, Euphorbiaceae, Randie, Ficus, Cycas, Araliaceae,
Syzygium o
(4) Pinus-Castanopsis-Gramineae-Dicranopteris ¥y . L) Dicranopteris fE &5
ML Wy Pinus, Castanopsis, Garmineae GFF{L,
2L NEH Rl H AL
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Resulte of cluster for core ZK,, in the Zhujiang Delta

RESRE REELTS HRRK
1 4 3 0.997247003
2 8 6 0.995437162
3 3 1 0.994718916
4 6 5 0.994137009
5 9 5 0.983097184
6 16 13 0.976975925
7 13 12 0.97537111
8 5 1 0.974029339
9 15 14 0.973049403
10 7 2 0.971136899
11 14 12 0.966871366
12 11 10 0.964367893
13 19 17 0.953264892
14 2 1 0.951400366
15 18 17 0.947325835
16 12 10 0.92959717
17 26 25 0.904951397
18 23 22 0.902413619
19 20 17 0.898859087

20 21 17 0.875065675
21 22 17 0.76939718
22 25 24 0.691318448
23 17 10 0.593360872
24 24 1 0.355927274
25 10 1 4.61081911E-03

1 HI=gM ZK., ARELERNARE

Result of cluster and sporo-pollen zones for core ZK,, in the Zhujiang Delta

RERA 8w 7
% 5 E &S &% S # &l
4 1,253,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9 4
3 10,11,12,13,14,15,16 10,11,12,13,14,15,16 3
2 17,18,19,20,21,22,23 17,18,19,20,21,22,23 2
1 24,25,26 24,25,26 1

BEATAREERXRBE, BESENED. H BP0 ES, N 25m B, ¥
KB 18 B 3), MBREDITER, FHERIERGER 4), BURE% 0.8 &, FEHT
Sk 3 28, TER B BEAT RITE I, MR RE RO, VRIS A%, R 5 DN MAESE
(F 1,

i H ALEnAEAAEIRIE:

(1) Chenopodiaceae-Arzemisia-Compositae-Cyperaceae (L34, $¢4 Pinys, Gramine-
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Result of cluster and sporo-pollen zones for core H, from Hanhai

Lake in Nei Monggol

% 5 OB B B S % =
3 1,2,3,4,5,9,12,13,14 1,2,3,4,5 5
2 6 6 4
1 7,8,10,11,15,16,17,18 7,8,9,10,11 3
12,13,14 2
15,16,17,18 1

Lyper aceae

e T
W |

Pk qou

Ephedra
| &= =

W Chenopudiaceae

————e—  Hefuta

mmwm

——
TP e - g Qhamius

T

[ f%‘
— g
[— :
= 1y
L = B
0503f o5 D M 4 O W D D & 0 0 OSNB5030 0 0 M O M X W O 0 DB O O D X K]

3 AR RE H, LEgER
Pollen diagram for core H, from Hanhai Lake in Nei Monggol

ae, Ephedra, Ranunculaceae, Rhamnus, Polygonum =%,

(2) Arremisia-Chenopodiaceae-Gramineae-Myriophyllum L3, Ho&HE:% Polyg-
onum, Compositae, Cruciferae, Cyperaceae, M/DE Besula, Ephedra,

(3) Chenopodiaceae-Arzemisia-Compositae— Rhamnus L35, HMR DB, Pinus,
Gramineae, Myriophyllum, Polygonum, Cyperaceae, Cruciferae, Liliaceaes

(4) Cyperaceae-Gramineae-Compositae-Pinus A3, HE&HKL Chenopodiaceae,
Artemisia, Cruciferae, Ephedra %5,

(5) Artemisia-Chenopodiaceae-Gramineae-Myriophyllum ey, HMgk 4% Com-
positae, Polygonum, Ephedra, Rhamnus %,

ME AT IR LB, W LR 3, 4 2 ft 5 KB TR BE &, £t
FIDABE % bh, 7] BB S0k T AR B A 4 0 S A < R BR 3
(28K

WIGHEZERERL, TEEA TR R X AR IE R8s, RRRE T 2
BERRIEHNEE, RIZEEhEE B AR 22 T Ak 2. Pinus,Podocar pus, Dacrydium,
Elaeocar pus, Mallotus + Macaraga, Lithocarpus + Castanopsis, Eugenia + Syzygium, So-
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Dendrogram of cluster for core H, from Hanhai Lake in Nei Monggol
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BE s mPEGERREERREKERE

Dendrogram of cluster for samples of surface beds in the South China Sea
nneratia, Bruguiera <+ Rhizophore, Carallia + Ceriops, Cyclobalanopsis, Gramineae, Cyp-
eraceae, Acrostichum, Angiopieris, Cyathea, Lycopodium, Dicranopteris + Microlepis, Po-

lypodiaceae, Trees, Herbs, Pteridophytas ¥ 22 NEBEREMERBOWNGE IViEE 5), 4
BUEEL 0.8 I, &PAES /3K 6 2,48 F1 71 SHESLBMR A, BMERBRRBLERE, 48



2 i AR, BRI RISk (EORL4 ' 271

RV BHPEEFEREHGREER

Result of cluster for samples of surface beds in the South China Sea

RASH RARBT R
1 25 10 0.993174637
2 11 6 0.992944641
3 20 3 0.990737207
4 22 1 0.987163126
5 53 49 0.983823322
6 46 44 0.980278801
7 41 16 0.980154266
8 30 18 0.979130844
9 10 3 0.972527597
10 29 18 0.965721014
11 6 3 0.957577026
12 16 1 0.954647314
13 51 49 0.949953775
14 47 44 0.948533279
15 44 i 0.939006333
16 33 18 0.879810478
17 3 1 0.792561034
18 48 1 0.779341603
19 71 18 0.739557765
20 18 1 0.416282286
21 49 1 0.0182596523

MBJE71 D RBGBEEE 5)o FTUIERBREERIXE, 48771 S5 HA
BB SRR T XA DA 11 KGR VR 6),

MHRXERE, RS XERASHIEFEREEZFNEERES: HBBECERTH
B TR M 7K B RE B ¥ i AR TR R AE 5o

M, ¥ i

FEX ZKys FLIERUE RIS, B T Q BUAR G RSN, 38 # 47 T B IR A B oo #7, B %
SRR IR — B A TR VER BRI AT R By AR & (AR IEH , ERATLLER
RGRI KR LS il R 5 R b, A — BB &, O AR — BB i T

LR AT FO S RUMSE I , R AL 35 T X B 28 A, ok B T T TR R 2R B, T 15458
bR A, BB MK PRy A, A3 7 e FE Ay X B & BRI, 2 R BRI,
FEHENE R

2. e ki R 4 G ISR 4R R AL, EE AT R ETLL XU E RS AR Ko
MRS 47 W EE 5 8T IS T R SRR B AR, MR R ORI, AUE SR REL:
W, MEE WA &, Fl, RITAERZHH RS —E,

FRER IR 26 20 A7 R A RO £ G Uk 1 R 43, TR D AT R RO /U2 B2 1t 55 I HY:

L —AHIE A FE EUE R A B & 40, AT RE kIR, BAE B TR, I

RS R, B ZTERIR NS W E FOS R WA, B A SR 2RI, 7 IR i
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BE6 HTRBEREEHLEY
Distributional division of surface samples in the South China Sea
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APPLICATION OF CLUSTER ANALYSIS TO PALYNOLOGICAL
ZONATION WITH EXAMPLES

Shen Cai-ming

(Sourh China Sea Institute of Oceanology, Academia Sinica)

Tang Ling-yu

(Nanjing Institute of Geolugy and Paleontology, Academia Sinica)

Summary

Based on the results of Q-system cluster analysis, two pollen stratigraphical sequences from the
cores in the Zhujiang Delta and the Hanhai Lake in Nei Monggol are divided into zones, while the
surface samples from the South China Sea are separately attributed to different distributive areas,
with a summary of the basical procedure of the system cluster analysis for polynological zonation.
The zones derived from the system cluster analysis correspond closely to the concept of an assem-
blage zone.

Using the system cluster analysis in palynological zonation can help us hold and balance farge
amounts of information, and gain insights into the structure of the data- In terms of mathematical
criteria, this method avoids the possibility of bias on the part of an investigator; the similarity and
difference among the zones in a sequence can be found by the system cluster analysis. However, due (o
the various decisions associated with the system cluster analysis with different threshold values, and
the inevitable uncertainty about whether the decisions taken are the appropriate ones, it is suggested
that one should not pitch too high any claim for the ‘objectivity’ of the system cluster analysis.
But when several methods such as system cluster, fuzzy cluster and correspondence analysis are applied
to the same data, similar results are obtained, thus providing the investigators with more confidence

that the results suggested are not solely an artifact of the methad employed.



