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Late Holocene foraminiferal record from mangrove reserve, Qi’ao Island, Pearl River Estuary and
its implications for paleoenvironment

CHEN Huixian'?, WANG Jianhua'?, DONG Weichen', HUANG Kangyou'?, ZHANG Kai', CHEN Zihao'

1. School of Earth Science and Engineering, Sun Yat-sun University, Guangzhou 510275, China
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Abstract: Intertidal foraminifera has been widely used in paleoenvironmental reconstruction, and especially, in researches on high-resolution
relative sea-level fluctuation. Unfortunately, such researches are lacking in the South China coast. This time, a long core up to 300 cm in length
was retrieved from the upper intertidal zone of the mangrove on the Qi’ao Island of the Pearl River estuary. AMS"C dating, foraminifera, grain
size distribution and grayscale analysis were employed to ascertain the possibility to apply the mangrove foraminifera as a high-resolution proxy
for sea level fluctuation and paleoenvironmental evolution. Two foraminiferal assemblages were acquired from the core QA, a calcareous group
dominated by Ammonia beccarii (78.7%), with common species Proelphidium granosum (6.6%) and Elphidiella kiangsuensis (5.6%), from a
clayey slit sediment, indicating an estuarine subtidal environment; and an agglutinated assemblage dominated by Arenoparella mexicana
(50.6%) with common species Miliammina fusca (17.5%), Trochammia sp. (6.8%), from a layer of sandy silt deposits with abundant plants
debris and residues, indicating an upper or middle mangrove intertidal environment. AMS'C dates suggest that, the sediments formed
approximately 4 200 cal. aBP, when the study area was a subtidal or mudflats environments. It turned to a middle-high mangrove at ~2 400 cal.
aBP, resulted from the falling of relative sea-level caused by deltaic progradation. Two fine grained layers were intercalated in mangrove
sediments, which contain calcareous foraminiferal tests corresponding to 1 022 ~ 729 cal. aBP and 508 ~ 358 cal. aBP respectively, probably
related to a sub-regional sea-level rise. The grayscale suggests three phases of high humification, corresponding to ~3 000~2 700 cal. aBP,
1200~1 100 cal. aBP, 600~500 cal. aBP respectively, indicating a warm and humid climate, which are close to the sea-level rise periods.
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Fig.1 Map of Lingding Bay of Pearl River estuary (a) and location of core QA from Qi’ao Island in satellite image (b)
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Fig.5 Scanning Electron Microscope pictures of foraminifera (scalebar=100 pm)

1,2. Arenoparrella mexicana (Kornfeld, 1931); 3,4. Haplophragmoides manilaensis ( Andersen, 1952); 5. Trochammina sp. ; 6. Jadammina macrescens

(Brady, 1870); 7. Miliammina fusca (Brady, 1870); 8,9. Ammonia beccarii (Linné, 1758); 10. Ammonia aberdoveyensis (Haynes, 1973);

11. Cribrononion subincertum ( Asano, 1951); 12. Proelphidium granosum (d’Orbigny, 1846); 13. Elphidium hispidulum (Cushman, 1936);

14. Rectoelphidiella lepida (He, Hu & Wang, 1965); 15. Elphidium sp. (Williamson, 1858) ; 16. Elphidium margaritaceum ( Cushman, 1930) ;

17. Elphidiella kiangsuensis (He, Hu & Wang, 1965); 18. Cribrononion vitreum (Wang, 1980); 19. Florilus limbatostriatus ( Cushman, 1931)
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(1.1%~9.8%, F-¥{H 5.6%) . & /DT 5% ()& Fl
H Miliammina petile ( 2.5%) F Haplophragmoides
welbrite (3.1%) . % B F V-3 {H R 556.3 1~/20 g,
SN T,

4 g

41 AILHEMIHEEHEEX

i LA LI s, A LI G B350 W
R, Hopald T LUES B se o 3, F B F ok 5 8K
B o HHFLL Ammonia beccarii (78%) L Fh, IRE
™ B Proelphidium granosum ( 6.6%) F Elphidiella
kiangsuensis (5.6%) , VA ¢ /b & W) Elphidium simplex,
Elphidium
Rectoelphidiella lepida,

hispidulum,  Florilus  limbatostriatus,

Cribrononion subincerium,

Cribrononion vitreum. A fL B4 5 5T LA
Ammonia beccarii Fl Proelphidium granosum “} F¥ 1iE
AT AR S AL, X — 2 G o A 7R R Rk L K
TR/NT 10 m B 3R X B g5 Gz Boa o 1
ST RS BB b DR, A b i LSRR, B A
S 1 B i) F R IR . A L e 1T Y
L3P e 4 5¢, F R e BB, JF H B A
i S S R H s N e . R DL Arenoparella
mexicana N %, 5 BEIE SR LI S ik 74.7%, (R EH:
fbfzat5e @ Fh Miliammina fusca (17.5%), Trochammina
inflata (6.8%) Ml Haplophragmoides spp. (6.6%) 1 J&
K EENIGERSY. LA Haplophragmoides Shenzhenensis
(62.0%) R F, Ammonia cf. beccarii (17%) Fll Ammonia
tepida (12%) 2R U E 0 & 1A FL R ZH 5 5 WL T IR
EEAR 7 T SR =2 7 (P NEI R EPES e s DY i
ghioe N EA LIRS 5I0RE ML, JF BT 5 B
RERE L LRI X AT L AL SR E AT X L
TE WK FI] S () 218 K I3, Haplophragmoides
spp. 1E W IREFM 5 Trochammina inflata 41 1%, T /&
B (FmmEmW& Ll L) RREAEDY, fFELIi
A L H ol R R VE B 8 Jadammina macrescens
F Trochammina inflata®, I H.3X — 2 &t n] WF K
it 3 1] A 3R VR A AL R SCHR TR B0 Arenoparella
mexicana P 2 5 5T 15 4 BT Y s SR VE X
B, 295 Miliammina fusca, Trochammina inflata F
A A EAEMHEFETLM, bR P MM
Albemarle —Pamlico ] 1 £ 73 M X H BLO4, DS
Miliammina fusca REEFM AL RA A, L ET
Ammobaculites spp., &1t J& HL Y IR ER 1A AR e e+
di A P T DL S A LT RSV E IR R . 4
AL QA THARHFE St i A FL L 2H &, A AL oAl
[le2l Arenoparella Haplophragmoides
spp. Ml Trochammina inflata 4 5 57 F 3 5 BAC 20
BRI e T 2 DA B DI, i 2t T a AT e 25 30y
5 1 Miliammina fusca W ] REAL T E & LA T
-4 it Y- TT LA b 83 ) T X3
TE I ACER T8 K 20 B AR L HL B 5 e, DA
Ammonia J& 2 T )55 5T 5 i 4l ~F- 349 ¥ - 18 B3 Y
Ye e, S 45 7€ o 4 9 (8] 4 rh b3 00 2 B0
MBI B T b SCHE A S HL X, K F)
VR R AR Ml DX LA AR A AL H L 3 AR, B
1R BT PR B Ammonia tepida, Elphidium discoidale
multiloculum, Y [0 %7 B Miliammina fusca, ¥ = 0 R
Trochammina inflata; FP) &£ ) Sundarbans £1 #4 A H %
LB VTR LS i 7€ Quingueloculina, Ammonia J&

mexican,
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b, TR R DL 45 58 Jadammina macrescens,
Trochammina inflata, Miliammina fusca "~ ¥, H It 7]
DA LMY T B0 PR AR 20 bR 3 A AR
TXRE S B A7 L 1 Aol S S 2R T IR
AR £L R bRAT FL e BLAT o A A Xk vy 98 - T )
W

42 BHIHESGE5EHRETK

ZLARBRNE M 04 7K B ) S5 R AE AL R B S
WO 25 5 0 2, W b N TR A B B 2, fifi AR
b N RO Bl 18055, 2208 BUB D T — )8 5T i) 1 b
T 5, BRI 9 DX VR I R R 0 e B P 40, &2
T s ), o) ki — 0 AT GE Az R A9 48 1<) A KR
Yy, 45 20 A8 AR T BN B D B R Al R e e
T SR B2 5 5 2R 88, 2D R AR B FL B K Y
IR A AR T R, HLAE AR RS 20 S AR
H, AR 7K AR o3 i 8 W8 BB IR, 38 WLk AR AIX pH EL,
AT AS FI] 55 51 56 A7 L R AR A 5 S AR PR A,
PRI I 7 AN [6] 9380 77 DX TR)JE 1 A AR AN [m] B A L L 4
GG IR

QA EifLic sk T 2 # 24 4 200 cal. aBP LI 1)
IR (E 7), & 3 300 cal. aBP, BT 5% X UL 3 5 09 K
R R D, FRUE 95 T e A FL A G S ik T
TAFHEE . 3 300~ 2 400 cal. aBP(220~ 180 cm) Xif
N7 A5 T T A e AR SR ZT A AR DT RR A A A A, TTAR
FrOAE YRR S BN, G FL B A -SAT5 L Ammonia beccarii
R, AL S 5 2RI AR, B B ph %,
SEBME R 10 FhREAL R 6 B, R A B B B, Ul
HH TR A 58 T A D59, K (AR R B R AR, [R] B AR
WYk A2 R B T TR SO, S b T,
WK AR 1, 52 48 a5 i 34 5, Ul B TR VR AR
P E DL, KNSR AT . AR
Al T B s e As o B e 4hoe &, BT 78
£ 2 400 cal. aBP (4l LR FE Ry 180 em) {if, A58 X
TA] 1S 2 28 T8 A8 SRy 21 PR A i ) A5 e 3, T
TR FE - Y {H 6.4 35K 2 5.60 {£UE T VLALER
WAL . X — DU IR B 1 7% A8 5 SOk b IR
At A 75 M A L AL A IE R — B, X ILIE R TEE D
4 200~2 500 aBP 6] C/N {2 7% A ML K V5 L) A IR
S FE, 2500 aBP Z J5 W AE Sy LARG U5 R 32, HA AL
B . S i E G ORUY, BIE TR kR, A
AN TR R SEAE HT, DA 78 - 12 36 - T A6 Mt 1) 55
LT 180 cm WA 8, 455 LT = B2 24 1.5 m,
R[5 04 Y- I AH AR 24 30 em.

HITE BR VL = Af P S AR AT P 4 L b /9 i v

AT b i J2 57 o A 1% Vg - T I 4 S s, R 4R 1 LA
K (#9 3000 cal. aBP) i F- [f] $ 3r B4 g &, PR3 5R
FE WSO ) = AR U b R IR S S BURR ) 1) Vg D
H, BTARVE R aR, S BUR & gL, mal 1
KA FMRER, OCMER R 27 ¥ P DL -,
W R LU REAR Y K B AR AL T AR R R A P R ETT
WD B L GZ-2 F853 3 B 28 WA 21 REHHE 4 76 e B B ik
1) 425t R BT, T R A BRVL = A1 Y 25 b R A A
13 R R R A R 0 1S 22 A R 4 Y 2
FEOE, U0 T Rl G AH XTI R, Bk =M A
PN AT RS RS b N O A 1
SAHST, 7529360 cal. aBP, HfLHLH S HILL Arenoparella
mexicana M Miliammina fusca 9 £G F#F 1%) 3 [8] 77 A
THC I a #0 T )28 KA Arenoparella mexicana AL}
PEFh, &5 Haplophragmoides manilaensis Fl.Jadammina
macrescens [ 84 EAFZHG (e), PEH] T Z0A AR
(A2 iR AR FHAS A D 0 W i AR, 5 B AR A e 1) n
AN G AR N TR ATy 20 i V61 Sl B
bty ] 11 9

TRIE 180~130 cm Z[H], AFLHFHEEH 495 1~20 g
FEAR 2 25.6 15/20 go BR T HHDUAR PR BE B fb 5| 2 1)
A AL HURP R 22 5 DL AR, BRI K ARFRE B9 2 8K 3T 11 40
LU b AR 25 1 S B £ MRAR A L L o B2 B LA,
TR B PRAE 5 A S o] Z00, R AR T 4
fL 130 cm DAV LI REARDTR, ix B iy A LI B
B AWK, H % 9045 5T A7 Ll Sz i ik, ASORIAG AL
TELRAF R G . WUTRRY) Ak R, TR B 1 & 1
FTR R, AT UL JE 3, 5N AR Ml )2 ) A R i S —
EQRTIBE S E SR Vv ML N: =P ¥ CEAR 1O /2
R, LU AR AR 2R S BT ) A ) B A S 5
B AR 2Z 5 T8 W B R 1 B B 45 T AR 8 I A S i
A LR, s & 76 T 1A 112 i 2
A LR SERMIU R A IRE . X —BRERK
FINE 1Y Cocoa Creek £LAM ARt A7 K B, I,
ek T WF5E IX N LT MR I — I TR A

4.3 RIS T8 R EE 4 IE &

iE 2 400 cal. aBP LIk i F- T #a 357 F2, BF 5T IX
SRy v LR MR M, (B TR 4l e A LA G AT
Al LS A LR A (K6, 7), 4878 T K i) 1
AH B W (8] A O e DT MR IR . FE A4 A AL
AL (HLYE 130~ 90 cm) A1 47 T d( ¥ 60~
40 cm) 115 VA Ammonia beccarii (> 60%) R ¥ Fh, &
I 5% BIIREMA Rectoelphidiella lepida (7.1%),

Proelphidium granosum (4.6%) , Arenoparella mexicana
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Fig.7

Sketch map of tidal datum and mangrove tidal flat from Qi’ao Island, and its paleoenvironmental

evolutions revealed by core QA

(7.2%) , Miliammina fusca (¥J{H 5.3%), it & A /L &
W) Elphidiella kiangsuensis ( 2.1%) Fl Elphidium
hispidulum (2.2%) . X W Bt UT B0 W A9 4F AR R
1 022~ 729 cal. aBP fil 508~ 358 cal. aBP, L B4 ki
PR, Wb & i 5 AR, A DL Y HE A T e s
o B LR B B, W A B TR AR TR
AW AL A DO ARk BE B2 I AT R R I R
ASTURHT 19 T BRI AT s — 2 0 0 - 1 b T, (A
TOR A J5T 58 i Te] 30 [R) 45 1 3 A R AIE 5 — & S I <
o A T BON T A DU P EE A

S TR 5 0 - 18 s R DDA A 0 i O
THT I 4 S0 7 MR 4 3t VAR S T R AR AR X AR B, {2
3 000 cal. aBP LA i V- I b &5 s 00 fi 20, T — 4
PR ¥ 1 T 3 B ME DA g s B . O A X ) A 5
58 7R 7 O 30 () 9 TR A 3k /DN R EE R BT, MR
) T TR T B 48 s AE B 4> 1200 4T, 1 - 17 L 3R
A2 /b e 128 em, 5 A BRI B 20k F, 2 U
e 45 5B 5319 1] 4 b DKW U R i R o T A Dy SR
SCHERBERHC 2R, B 42Fr i 2 000, 1300 aBP Z5 47 i EE
ok R YR A B ] £8P T 3, > o VA S 1R 7
A5 100 em, & B M IO T B A B IFESS, N
(] FF 93 408 T3 RfE 3 A1 R e R R BT DA s e >4 15 1)
Vi Y- TET (e 32 T A e T T )V S A A LA 7R T
AT AT BB AE AR UK — G 1) 1 F- T 3, 2 000 aBP [
s i B 2% H B OAE(EL )

TEPE R I P, KA S A PSR I AL

BABSRIFIENE, 7T LME R RS n A8 R
M U ¢ 65 B Ak 2 B 2 e e Bt L R B L VB AR
i, Fo AR v 0 A TR L YR, T A B o
JE e, BRAKHERR 2, 40 bR 40 i A TR P00, 7E QA fL
) £ PRT AR A v ¢ A1 1) 4B L T30 2 7 A8 K, 10
A I o 5 B A B A A1, A BV G 48 1 2 500 a LR
A ) T R, 5 R = A N AR I SR T R
e F1 s A — T 4 Rl FL K B (L A I, A BB
O R B JE AL, TR 200~190 | 145~135 | 70~
60 cm, UL T UUA WA WL T & &t =, O A b R
o, T A R A A Ry R I Y LS B, X
REAEAR 2351 R 29 3 000~2 700, 1200~ 1 100, 600~
500 cal. aBP, 3 % Jh B8 38 15 (1) A5 B B 5 A FL H A
7 E I 1 I AR P A A B B BE A B A I — BobE
(1 7)), BeA A /55 11 18 2Z 1T 9 200 4F N

24 9R 3 A 5T 50 J2 1T RE A R g A AR R R
PR DL, n & WU BN KRR . 204 AR A
AT REP SR BT, 25,
S 1) 20 UKL T AR W R A AR T b i e kA
(A IX IR L R, T T AR AR S AW N
B ML SO (EWKIE P YT SRR 5 10 Al A Y T TN A
JEE AR B, S SR AC T E IR AR I B Ak, K
W DRI IE R U AR SR 5 KU KN
A, T b A R EE 1K 3] 50 em, [R I — X2 1
T BEAS TURL N b SR A T RLZ o (B A5 PR B <
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5 %5

(1) PE 8 ZERI AR QA B AL P %8 TR A
LRAS, — 2LV EM . FEMS 7 ER
5, PLFF Ry Ammonia beccarii (78%) JPLFHFh, Ik
BM A Proelphidium granosum ( 6.6%) Fl Elphidiella
kiangsuensis (5.6%) , 71— RS £, F
BE A4y 5 B REAIK, DL 3P A Arenoparella mexicana,
o BEVE AR L) @ 3k 74.7%, [R) B HoAth g 25 72 R
# Miliamminafusca(17.5%), Trochamminainflata (6.8%)
F1 Haplophragmoides spp. (6.6%) .

(2) QA i fL g LAYy ml &l 43 4 WA TTER PR 85
AR Ak B BE: 4 200~ 2 400 cal. aBP  LL4S fFi 75 A £l
S FE AT AR R T A I A R R S A '
DURL, GUR PRI 3405 2 400 cal. aBP & 4 J&5F- 3t
-1 (MSL) 22 °F- 2 &5 1 £ (MHW) 2 [1] g4 3 [8] 4 21
REARTTRR A S, DRk AR AR M, o & &35 n . Ut
FRIREEE SR b A AR 5 = A P PR AT AR EDR AN
KRBHK,

(3) QA 1L H 2 400 cal. aBP L) 3 114 il [] 4 £1 b
ARTTBAH v e A7 9 J2 45 oA L R i iR AR ), TR
J 2 130~ 90 Fll 60~ 40 cm, X i 4FARHh 1 022~729
1 508~ 358 cal. aBP, {L LY 7 57 FLA L 2L 2 5 1Y
AR AR R BB g WG 4 ThE s 8] 9 P T 3 E T
EES

(4) 5 FL I B R e T 20 A R UCRR B 1) J5 A Ak
PR, B AL B B d5 v 1 3 AN J2 A R 200~ 190
145~135, 70~ 60 cm, X Ji B 42 th A 458y 1z 16
g JLAS I 39, 4 AR 43 531 S 20 3 000~ 2 700, 1 200~
1100, 600~ 500 cal. aBP, 3 2 i} I 4 4 fr) < Ak B
B 5 A L R e % T A P B iR 1) B B L A
ik,
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