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Fig. 1 Map showing the sampling stations of surface sediments in the Sanya Bay
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Table 1 X-ray diffraction data of authigenic pyrite in the Sanya Bay!

SWWE LK (35 D) v
Authigenic pyrite of the Sanya .
Bay (sample No. 35) Standard values

4ack) I d (&) 1

3.12 2 3.12 5

2.70 3 2.71 9

2.42 2 2.42 8
2.209 2 2,21 7
1.912 3 1.912 7
1.632 3 1.635 10

D B RAHET FERP o EREN N KBKRMF: CuKa, 40kv, 30mA,
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G (E Do BB ITHE I BRY ILERSA: Fe 45.78%; S 54.22% (B
2); 5EIRE (Fe 4655%, S 53.45%)HHERKo
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Fig. 2 Spectrum line of authigenic pyrite Fig. 3 Spectrum line of authigenic manganese
(Sample No. 35) calcite (sample No. 23)
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AR VCERBET MER=ZMIEE . B EE A BRI HE Ak (BR-3,5,6) &
EYABR. BERERF LN, ERARENNERBRE D FHENKXED
A(100—80) X (50—70)no HIREERE K4 80—200p, /INETFH 15—20 no HERT] A
WMEEREARTR R ZERRFER(ZER); LERNRARBAR BN lmm, FiERS
HERAAERRE, GEWRBERERE L (Bik-3). EHAPHENALHERER
BRWE, PL @R, ME AR, BRBERNAER S EERHENER (& 2 hiEs 22-3),
(4))o BERFERE S REKV BRBNE B, SN RELRRE— S, HEE KNS
(KREWIE 3—6p) HEMRK. AR ST R W2EHE k& BOE U7 HES (BHR-8),
BT XA HEP G AN MR A ARUE eI AL, MARMBE T HERRAARNER. MNIAF
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AR SRR MR RS ERAK (GF 2), FET WA ZESRY, IR AR
v, BBELEFRTMA. ARECIIEMMEET Cay Mg, Fe M Mo LW RAT Z
BWERFA SR, ARBKE R ZENT R, LSRR BEER. RlBEENE
BT IR N, = 1.818, N. = 1.599; ZEZHHI N, > 1.82, N, = 1.629,

HREBRIET WL X FLREH 12 /0E (CuKe, 40kV, 25mA, [ iGEEREE A
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4347 T 18RRI b BT BRAOR R IR B AL, DU R BN (BE K)o B
EABENERARTMERERTMEET (% 3).

%3 =TBEAERT.EET X FEBAEITHE

Table 3 X-ray powder diffraction data of acthigenic siderite and rhodochrosite

22 SE& 23 SRS BT AR RN R

Sample No. 22 Sample No. 23 St:i()r;d::il'ge;iiucs sm?g::igc}‘;?:;ﬁi of
a(&) I (k) 1 d(&) I a(R) I
3.67 m 3.67 m 3.65 6
3.60 m 2.60 m 3.59 6
3.33 s(q) 3.33 s(q)
2.85 s 2.85 s 2.84¢6 10
2.78 s 2.78 s 2.78 10
2.39 w 2.39 w 2.384 4
2.34 w 2.34 w 2.34 5
2.16 m 2.16 m 2.173 7
2.00 w 2.00 w 1.997
1.96 w 1.96 w 1.962 5
1.765 w 1.765 w 1.766 8
1.535 w 1.535 w 1.534 4
1.380 m 1.380 m 1.378 4

m-f1 (medium); w-§g(week); s-iB(strong); q-FA %K (quartz)

(= & & &

BEARAXRKBENRYPSHETZOEET . BROERG BE . HBLE
&L, AP ARERE R G, KELERKR (HEE) WEBR SRS, KELEa(RE
REBEINNES . BEARSEZANERR EMERE TR (B 5R-7), 0 B A £ NS
ROER-9) X% R (B RR-10) 0 BIRDR BRI & R H W BARNR S WERATE
AARABRTERNES, FEROHTHNE R REARHEE R REE BR AR AL
BEBNT 0.25—0.063mm Z[A], /DA 0.50—0.25mme FEFET A MBS ABRLH T
MRS ERAR, BEA R, AR SR EER B

ARBRABET XHRMTHFBNIES G4, WABRRY =RPLXR E 5
M, CuKe, 40kV, 30mA), JNFAZE 500°C JEEMWTL LN LIMNEIED TR, HIFEE
52 AaicaEER(E 4); MRS EENTRRUBEF —EEZNEKE.

B TR SR (R 5), ARBEAHRHN S0, 584 45.22—46.18%, 5KRIF
BRANTEHEEE, ALO, BEZEHEK, FO (2R ERZER/N, HINSHRALEE
RS ANESERE EREY, ARBLEAE KO ERE (248—4.41% ), HHAR B

1) ATBRESFHEETRILER: Si0, 45.7—46.9%; ALO, 6.1—9.89%; FeO + Fe,0; 20.9—25.09%
KO 2.3—6.6%.,
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Table 4 X-ray diffraction data of authigenic glauconite of the Sanya Bay

ZUBBEA (19 58 PR
Glauconite of the Sadya Bay
- (Sample No. 19) Standard values
(&) - I. a(&)y 1
10.00 2 10.20 10
5.00 1 4.98
4.50 ? 4.53 8
3.34 10 (BERH#E)* 3.33 6
2.60 1 2.59 10
2.20 )
1.98 1 1.99 ] 2
1.817 2 (BERI* 1.815 1

* mixed with quartz,

(1)

1. 1 2 ] ) 1 1 L L 1 W 1
4(;00 35'00 3000 2500 2000 1800 1600 1400 1200 1000 , 800 600 400 250cm™®

E4 wmERALINE
Fig. 4 Infrared bands of glauconite

(1) ZUB&ESaEEA (yellowish-green glauconite of the Sanya Bay, sample No. 18);

() =UBEBE&ESF (black glauconite of the Sanya Bay, Sample No. 19); (3) R&EH

434 (glauconite of the East China Sea, 31°N, 127° 44.9E); (4) B {tMEREZS
(glauconite of the northern shelf of the South China Sea)

B Ko

EHU - BHREOV BRAX=MBEET WESW ERA AR, BIEAMS
oW, R T eI RN OERER, S&EER. ERS LHERSZE, RETHIRE
h R R THEERZERER.
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. BEBRTWHAARAR

AR EFMEAERT WERFE LD HE —ERRE, I RFEE —ERN KX Ro
TR RIMER RB(ER 6) FIE M, MR VBRI R A R ILBA AAE (HAAREE
REFo H, BRI FEEA NG NAERERZE _FZRNERE %,

x6 BAKTHEVEXER

Table 6 Cecrrelation matrix of authigenic iron minerals

W 4 "% b & BB
Glauconite Pyrite Siderite
#® % A
1 —0.1620 —0.2324
Glauconite
® % 0 '
1 —0.2573
Pyrite
# & 0 i
Siderite

fo.0s = 0.3165

BESKTMNEESHRYPENE M2) BHERNX R HE 7 7IHH, HHKE
RITE Mz(¢) BEMRNEMRR,MELERAMRITRY P MELT MAHL,
@IRTE Mz RAMBROEERX R SERESOTRMEIRE RS, (2T HERR
HIEEERA, AmA R I Nk NER. BNBENBRNABEET, HFT %, &5
FHIT 8 BB R 2 T SRR AR BRI T o

RT BESTYEESARY Mz(d) HEEELENEEHERE
Table 7 Significance tests of linear regression between the abundance of

authigenic iron minerals and the Mz(¢) of sediments

] ik K | gt 6 % 6
Glauconite Siderite Pyrite
ST r T —
Actual 0.1967 0.4455 0.5717
Fo.05 0.3165 0.3165 0.3165

ARG AT ABEFMITBRAEY: K T=ZHMAERE REM. SRR
H(ES5)e —ENHERN ME—ENRNRBEZAFALGHABRKRERR (R 8)o thi
B L, A 1 & A A AR i B R B , KRR RS AR R 51 vk WAL T
KERT 20m BT REHEEL DSBS BRIEE R A2, REAT A, HWH% S &
ZIRFEA LR TE N, s 1 A B, MR RS TN R E %o st HBII R+
ERAERERE), AVLR & B, LW AR IR, W Ba R Rg T # A
BIIE Eh SiHio SERA 2GR AIR ELRME, DBEREAHETRAES. LA
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Table 8 Freguency distribution of authigenic iron minerals in various

sedimentary facies

Underwater Reef and
delta facies backreef facies Nearshore facies | Head-bay facies | Offshore facies
HEE ()7
0.67 2.96 2.43 17.33 7.38
Pyrite )
BT (%%)Y
0.67 1.17 0.10 0.33 0.05
Siderite
BREA(%)Y
1.92 2,17 2.71 2.04 4.95
Glauconite

D B8y masEietZE 0.125—0.063mm S Fh B4 AIS Rt represents the content of pyrite in hea—
vy fraction ranging from 0.125—0.063mm); 2) B&F RBETE0.25—0.15mm KEET ISR (ilt
represents the content of siderite in heavy fraction ranging from 0.25—0.125mm); 3) R A RIBEE
0.125—0.063mm B4 HE LIt represents the content of glauconite in the light fraction ranging
from 0.125—0.063mm). -

BB, SREBOUBHREAE)FEE S, BT TREZX K30 ER 28 H.

BEAEAKTMEFLH LOSETDRASHEAAET I BHIX, Z2HIX
FEsaX (B 5).

=B &

SEBRELETAURMARN SO WAFE, RREEEARGAREMLTFL.
RIS pH WEMMERBHEEEEMN, BEBESAET (BBREBRRNRER
BOEEELOERR N BAGFHE B BRAESERBRE. RLDNERKESR,
RERK-TRMAERNBEATTE T, E%T . BREVBREBRAET, BIHEE
BN (T ORI, PR Bty Mo™ BARRER. ERBRROA TS BELE
BEHIRY RS L, MHHA S EEEY, F Mo™ a5 HEaEREAD. S5
B R AR TSR LN HS FRIMEE CGnB BRTHRF)OR, F'*y Mo™ & CO™ &
EGEET e TR mkER,

BHIAR M EEAT MR ROETERERNROEAEFREM §7, COTHIE
B, T e B RAYALE ISR, BIRERIAIITRUEREOLR . T
BX O MR ITRGE/ M BB TR R SO EREERERETA BT T B
LR B e A AR 5, YRR AR AR/ N, BB Ko WRIFABRFLENE
S BEHLRORRTRnE TR AR, AR T R R ES X —F AN
BRI T AR AE > PR M3 AR N B A HL R R B P 4, BB G E A B IR AR AR T I
B RE BT . EHA RHAEANRS RES RSN EREEND RN ERER
BER), BBRETEUE STEERS XERTUERFEHRRER AR
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Fig. 5 Dustribution pattern of authigenic iron minerals in the Sanya Bay

Area of solid circles-Area abundant in glauconite; Area of horizontal lines-Area abundant
in siderite; Area of vertical lines-Area abundant in pyrite; Black area-Coral reef;
1-Underwater delta facies; II-Reef and backreef facies; III-Nearshore faciess 1V-Head-bay
facies; V-Offshore facies; Lines plus solid Circles-Boundary of facies
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THE ASSEMBLAGE OF AUTHIGENIC IRON MINERALS IN
SUPERFICIAL SEDIMENTS OF THE SANYA BAY,
HAINAN ISLAND

Wang Qi, Zhu Erqgin, Zhang Jianhua and Feng Weiwen
(Shandong College of Oceanography)

Abstract

There exist three authigenic iron minerals of different oxidation states in superfi-
cial sediments of the Sanya Bay; they are glauconite, siderite and pyrite. Of these, gla-
uconite is the most common. It mainly occurs as pellets but is also found as biogenic
casts and in the worm-like form. It is light-coloured (yellowish green) in shallow waters,
and darkens with increasing depth of the sea. Siderite occurs as micropellets and their
aggregates 80—200 ym in diameter. Micropellets are in fact mierocrystal druses compo-
sed of rhombohedrons 3—6 um in diameter. As Fe cations in siderite may be isomorphou-
sly replaced by Mg, Ca and Mn, forming rhodochrosite, manganospherite and manganese
calcite, this carbonate shows complex and varied mineral phases. Pyrite mostly occurs
as framboidal aggregates filling the tests of foraminifers, particularly the tests with a
diameter of less than 250 um. The three authigenic iron minerals display an indistinet
negative correlation in respect of their abundances, and are concentrated in certain se-
dimentary facies respectively. Glauconite principally occurs in the open sea at a depth
of more than 20 meters; pyrite mostly occurs in muddy silts at the head of the semi-
closed bay; siderite is present in sandy sediments of the wave shadow zome. Though
the conditions under which these three iron minerals are formed are quite different,
they sometimes may be found in the same sample. Therefore, it can be seen that the
variation of microenvironments plays an important part in the formation of the three
minerals.

3] R 3L EA
EUBHANSTESLREBREERIRES K. (Authigenic pyrite occurring as framboids
in the shell of foraminifera in the Sanya Bay) (SEM);

AR ERET SRAY/N\EERMSE (Octahedron microcrystals constructing pyrite framboids) (SEM);
CEUBHAEELSY MERE () BEFFEENREL X (Q) (Siderite micropellet(s) and its
inclusion of quartz (Q)in the Sanya Bay) (SEM);

BB RIREA R (Individual framboid of pyrite) (SEM);

AR BEAZE Y (Dumbbell crystals of authigenic siderite) (SEM);

HEIRB A (Grape crystals”of authigenic siderite) (SEM);
CEUENEARREERIRES A (Granular and tabular Glauconite of the Sanya Bay);

8. FLF WMEREP AT AME (Rhombohedron microlites of siderite microspheres) (SEM);

9. AR &AL (Glauconite occurring as biogenic cast);

10,62 iR 42T (Vermicular glauconite).
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