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Abstract

The 12 carcareous sediment samples from the Nakagusuku Bay of the south eastern part of
the Okinawa Island of Okinawa Prefecture were analyzed for the mud contents, CaCO;, 8"°C and lipid
compounds. The surveyed area are divided into 3 areas, that is, bay head, mid bay and strait.

The L/H (L=C,, H=C,) of n-alkanes is lower in the bay head sediments. The L/H of n-al-
kanes is higher in the mid bay sediments and strait sediments.

A total of 16 4-desmethyl-sterols were identified. The mean value of the 4-desmethyl-sterols
in the 11 sediments is 2.08ug/g without one sediment sample that the content of St.11 sediment is
15.09ug/g. The 4-desmethyl-sterols are rich in the bay head sediment samples.

The predominant 4-desmethyl-sterols are cholesterol, brassicasterol, stigmasterol and B-sito-
sterol. In a triangular diagram of C,,, C,5, Cys-sterols, the sediments of the strait are plotted on “open
~ marine”. The sediments of the mid bay and bay head are plotted on “estuarine or bay”.

Fatty acids consist of saturated fatty acids, and mono- and poly-unsaturated fatty acids. Satu-
rated fatty acids were the most abundant compounds class such as C,4, Cy,, Cy4 and Cyg. The mono-
unsaturated fatty acids such as Cyq, C,g,; and poly-unsaturated fatty acids such as Cy,, Cys Were
the abundant compounds.

The presence of unsaturated fatty acids implies that the organic matter have not undergone

extensive degradation or alteration.
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PRI E OB EERICAIE L, B{TE 15km, 18 20km QIFIFMARZ LB TH
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3. HHERIRENHAE

19924 3 H 16 HICHIRED 12 HEICBNWT, T/« N—URIBHRICK D HFE
YEB 2R LU -, BELOTENFEIVAAL TS & Bbi 2 hiiEDBREICH 2 5
BOSHE (St 1, 9, 10, 11, 12), BREDOSMA (St 2, 3, 4, 5, 6), BODHE
BEERD 2 Hisg (St. 7, ) MOHHEBYEAHEM L= G 1K),

B LU 7= HEHDOXRE 0 ~ 3em T TOHBYZARIE L, — 20COGEETOMER E
THREL .

BIE DI ER ZFHMETB IR o . BREISKEFICK D DBEL 2R ZMREEY )L
ZoaULTRESY, UEBROEEZ RO, ARBEDORBAN T 2VLAEERITSS
HBAEFNBOEREICLDRD -, AHERFEFRNMALL 8° C @I HFHRAL R F R F I
M8 = TRIE L 2,

IEE DM AE GO, 2005) IZDWTiE, 1NKOH /X% /J—JVIRIKIZL 57 1k
WS - ~NFY >/ PTFNI—F) (9:1) BEKICKD, IFEO RS 2 HH L /-,
iR I, HEBICX D pH=1T &L TIEEOEER ZHH L 7=,

BRSO B, B O N 5T 0 —I1I2K OS2 RILKE, SBEERR
KE-TINTE R b2, BHET IV I—=)V4- AFIIZAT70—)), 4- FAAF) AT 10—
WIZHE L=, £z, BERSMITOWTIIIENEEZ 5 L /=,

IBERSOEEIIFAA 70X 5L (Hewlett Packard £ 5890 > —X1) = H
Wiz, RLEDNSAIEDB-5 (N 0.32mm X EX 30m, #iEE) THhD. [BERSD
[ 52 Finniganmat INCOS-50 GC/MS IZ X DT o 7z. 71T LIE DB-5 Th 5,

Table 1 Analytical data of sediments from Nakagusuku Bay

St. Depth CaC0s Mud §13C Sediment Area
(m) % % %o  names
1 20 70.6 29.0 -18.0 muddy fine sand Bh
2 28 88.1 3.1 -17.5 muddy fine sand mB
3 13 88.4 45.2 -17.1 muddy fine sand mB
4 31 89.5 55.7 -16.8 fine sandy mud mB
5 51 87.7 37.6 -17.17 muddy fine sand mB
6 40 89.7 30.4 ~-17.6 muddy fine sand mB
7 15 98.7 0.2 -15.9 medium sand St
8 20 99.1 — -15.6 very coarse sand St
9 16 59.8 9.0 -18.0 medium sand Bh
10 7 49.2 7.9 -18.5 medium sand Bh
11 8 59.0 38.4 -19.0 medium sand Bh
12 17 64.1 28.9 -18.3 muddy fine sand Bh
Mean 22 78.7 29.0 -17.5 — -

Bh : bay head mB : mid bay St : strait
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4 — 1 ¥EHER, REENHIN 29 ACaCO, B, HBRERAEKL §™C

BIEMR, REEHIV S 1L CaCO, B, FHERFERNIRL 8° C O HT#ERIIE 1 &I
R~UT,

KESFOSEEICDN T, BRI EIREBOHEBEMIZIERN 8 ~ 38% L7
WIS~ REWTH S, BRETIISEEN 30 ~56% &R0, MBI~ LR
TH5, BODHWHIRE TIIREZFEAESERNHR~FEADTH S BE2R). b,
FIREHBRMOEEICDWTIIESR - BiE (1979 o#HENH 5.

REEFIIV S 20 L CaCO, BIZDNWTIE, BREOGIMEB TIIRENIN S 2T LEIT
49 ~T1% EEN., BRETHREHIIN D 2 TLEIZE8 ~0%ERELIE>TNS,
HFIREE O OERE TIHEOREL, REIN 2T LARBIF98.7~90.1%ICkE>Tn3S
(% 3X).

ERRBRMAKL 8°C (%) O4f E4K) DWW TIE, BREOEIRELOHE
Mo SPCHEEZES/NEL, —180~—19.0%TH D, BRE~WEEETII— 156 ~—
15.9%ZR9A, REIINS 2T LABRSVHEHZEE SPCHENAEL B> TVWS, Zh
50 8P CEIZEILE D REEEHEREYICBITS 8 CIE GEEIED, 1993) L FKELEZ R
LTnwa,

WHETS D RAZPCHEMN— 19 ~— 22% DMENH B (BN, 1996), /=,
HEOBENL P CHEA— 17 ~— 18%, —HEHIZ 6" CEAT— 18.4% (Sackett, 1989) & #Hi
INTNVD, 2B, AEREFRMEKL PC (%) 1, BEEFEAEY S EEEEAEY T
REKBERDZEZFHL THEEFEREHEDOEIGIRD D Z ENBINDHN, BIEZED
BHEYHOSCCHEIE, — 19% &3 TWS (G, 1988).
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Table 2 n—Alkanes data for surface sediments
from Nakagusuku Bay

St. n-Alkanes Sediments Ar
reg/e L/H  CPI Peaks names

8

1 0.32 0.20 2.40 31,29,21 muddy fine sand Bh
2 0.29 0.55 2.50 29,21,31 muddy fine sand mB
3 0.33 0.51 3.43 29,31,17 muddy fine sand mB
4 0.38 0.48 3.31 31,29,25 fine sandy mud mB
5 0.24 0.58 2.89 21,29,31 muddy fine sand mB
6 0,18 0,72 3.51 21,29,31 muddy fine sand mB
7 0.11 1.32 1.69 21,29,25 medium sand St
8 0.09 1,17 1.71 21,15,17 very coarse sand St
9 0.22 0.61 2.87 31,21,29 medium sand Bh
10 0.23 0.55 2.33 31,29,35 medium sand Bh
11 3.60 0.17 2.37 31,29,27 medium sand Bh
12 0.30 0.36 2.37 29,31,21 muddy fine sand Bh
Mean 0.52 0.60 2.62 — — -

Bh : Bay head mB : ¥id bay St : Strait
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Fig.5 Distribution of n-alkanes(xg/g) Fig.6  Distribution of L/H of n-alkane

in Nakagusuku Bay

BREEOEIRFEZE D St. 11 T 3.60ug/g TH DA, #ld 0.09 ~ 0.38uglg TH 3, Zh
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TIVADOLHKEOS (6 K) &, BREOEGIEED St. 11 TIX 0.17 E/hE W,
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CaBEDTNAIBENBNIEITEBHEERBND, —F, BRE~WEEETIZT IV
HDOLHEIEKRELKRD, St 7T~8Tl312~ 13 Thb, BRE~EEIL T,
HAEDOHEEYICHRKRTIEEMOTFTENRKEL, Ci, Cy CuBREDTIVE NN
TEickBEEALNS, |

4—-3 n—=7J)ba-Jb :

n-7)Vad—-)IVEREIL, 0561 ~2.18ug/g TH 5 (5 3 F)o - 7N A= INDRFHDE —
7 DA, BREBOSIMEEO St. 10, 11 TR CuyBE—T &8> TWS, —4, B
_IED St. 2, 3, 4, 5, 6 T, CpyME—ITH 5, BODOHMED St. 7, 8 TiX, Cy
ME—T Elzo>Tn5 (E 3K,

Table 3 Alcohols data for surface sediments from Nakagusuku Bay

St. n~-Alcohols Phytol Sediments Area
wg/e L/H CPI Peaks - pg/g name

1 1.64 0.57 5.8 16,22,24 0.60 muddy fine sand Bh
2 1,08 0.59 5.8 22,20,16 0.29 muddy fine sand mB
3 2.18 0.53 5,96 22,24,16 1.06 muddy fine sand mB
4 2,12 0.48 6.17 22,24,16 1.23 fine sandy mud mB
5 1.44 0.32 6.90 22,24,26 0.58 muddy fine sand mB
6 1.29 0.49 6.13 22,24,16 0.55 muddy fine sand mB
7 0.67 0.95 3.57 16,24,26 1.46 medium sand St
8 0.51 0.78 3.64 16,24,22 4.51 very coarse sand .= St
9 0.98 0.55 4.81 16,22,24 0.48 medium sand Bh
10 1.09 0.47 5.32 28,16,26 0.65 medium sand Bh
11 15,03 0.31 7.08 28,26,22 6.51 medium sand Bh
12 1.22 0.39 4.92 22,28,24 0.23 muddy fine sand Bh
Mean 1.29* 0.54 5,52 — — — 1.51 S -

Bh : Bay head mB : Mid bay St : Strait

D D
M
. 3;5, lz 1\1.29 ‘ \2 1/5/1.§7 = 2.22
'.; Y . 15.09.) .1(2:) o
1.09 ./ 0.98, 25 o & 188 2
(_,./ ( \ 0.67 1.86 1.29
0.5 7

Fig.7 Distribution of n-alkanes(ug/g) Fig.8  Distribution of sterols(ug/g)
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n-7)aA—IVDOE—=7IZDWT, ERIEOSIEEOHEYIIE EOBSEDERD
HHEMNZND TREBENEZ N Cyy BEDTINIA—NVIEDEEZ NS, —F, BEBRE
DB OO OHIEYNL, WEOEY TS > 7 b 27x E QB O L YNEIRE OB #1Z
BODT, REFDDIENC, R Cop, MEDTINO—VNZNERDN S,

n- 7 a—=)VOLH I, n- 7V 2 ERRICE EOSEEMEIROGEM N LN &
EZONDBREOHEBY CTII/NEL, BEEMITHRITIEHRYOFTENRKRENBOD
B OHEH TIIREN EI3R). .

FNA-INEEEDOSHE BT TDONWT, EHEEO St. 11 TiX 15.03ug/g TH
DERTHD, BREOD St. 3 TIL 2.18ug/g, St. 4 TiL 2.12ug/g ERKREWN

4—4 4—AF)ATA—-I

4- AF ) ZF10—)1 (4-methyl-sterol) &L T, 5+ / A7 10—l dinosterol ZE& L 7z,
Z @ dinosterol 1%, WM T T2V b THLHMBEREBEEROEEY 2T EWEEILE
M ONAF~—JH—) EENTWS (DeLeeuw et al., 1983; Robinson et al., 1984),

dinosterol A& (ug/e) (E4 K X, BHEENRFITRKEWVSL 18 O 0.71ug/g kRN
11 RABOEHEEIL, 0.18ug/g TH B, BRIMOD St. 3, 4, 5, 6 DIEEIL, dinosterol
BAHEEN0.24 ~ 031 EREL, RWEBEBENER &SNS dinosterol 1T TN 5 OJRER
WWESHEL TWBHEEbN5S, 2B, FPHEHEY O dinosterol 13, EFRE, HRE,
KB EDREHREY & LT 5 &z dian,

Table 4  Sterols of sediments from Nakagusuku Bay

4-desmethyl- dino- colesterol B-sito- Sediments name Area
sterol sterol sterol
St. re/g  nrele ung/s % rele %
1 2.29 0.20 0.54 23.7 0.60 23.8 muddy fine sand Bh
2 1.94 0.15 0.53 27.1 0.29 14.6 muddy fine sand mB
3 2.21 0.24 0,48 21.5 1.06 14.6 muddy fine sand mB
4 2.96 0.27 0.54 18.2 1.23 15.2 fine sandy mud mB
5 2.47 0.31 0.45 18.3 0.58 16.7 muddy fine sand mB
6 2.22 0.28 0.49 21.9 0.5 16.7 muddy fine sand mB
7 1.29 0,06 0.21 16.3 1.46 17.4 medium sand St
8 1.93 0.06 0.66 35.1 4.51 15.5 very coarse sand St
9 1.97 0.13 0.41 21.0 0.48 16.2 medium sand Bh
10 1.96 0,13 0.40 20.2 0.65 18.0 medium sand Bh
11 15.09 0.71 3.37 22.3 6.51 18,7 medium sand Bh
12 1.67 0.14 0.33 19.7 -0.23 16.0 meddy fine sand Bh
Mean 2.08* 0,18* 0.46* 22.1 1.06* 17.0 — —

Bh : Bay head mB : Mid bay St: Strait *:St.11%&BR<
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4- FZAAF IV A5 0—)l (4-desmethyl-sterol) (X 16 EZFEL/~ (EB4E), BERIED
St 11 @ 15.09ug/g 2 &, 11 RBIOTFHEIT 2.08ug/e TH B, ZOSHBIIERE,
BB, KSR EQTREHRBYICILE T2 Lmb P,

EEL X7 0—)UZ, cholesterol(G), brassicasterol(I), stigmasterol(Q), S -sitosterol(U) T &
5, INHEF 4 FTAAFINATO=ILD 60 ~T70%%EHTN5S,

4 TAAFIINATO—IVEFRDHAAE, BRIEO St 11 THRHBKREWV, BREOS
RBENKEZWNSL 3, 4, 5, 6 DHEBEYNL, AT U NEERNAELZ>TNVD (BES8KN).,

ke kD REEYMEIRE TN D B-sitosterol(U)(% ) D3 Fild, EHRE TIIHEHKE
16.0 ~238%TH B, BREITII/NELBRo>TWSBN, BOFHED St. 5, 6 TIIRPK
EW (GBI, B-sitosterol ANEHEETDHEREMIT LN T L1, BRI T CHEMNNINT
CITHINL, BEEOSEWEDERDOEFEERYNZNDEDEEZ 5N,

C-28 I+M

o Nakagusuku Bay

lacustrine

i estuarine
| \, or bay \terrestrial
} N \\ //
I o %\?o \ /
] o © \ /
/ \ \
plankton // \ , higher

open marine Il plant

G QU

Cc-27 . C-29
Flgll C26 - C27 - ng sterols



HRRIE DB O R IKE ¥R OIS EMR & 54 39
BTS20 bR EIRE W cholesterol(G) (%) DAHETIE, WRICXB9/HD
BVWHNHBETARWL EI0X). 2B, ZA7O0—)LERIC2EEEMNH S cholesterol(G),
stigmasterol(Q) 1%, ZHEIZL D 2 HFES %D T cholestanol(H), stigmastanol(R) M Z &
J=IlvEiRBd, TNSDRAY /) —IViX, BOOWIREO St. 7 T o .
4-FZAAFINATO0—=)L 2 HNWTEEYE EHBREEH 5 HikE LT, Huang and
Meinschein(1979) 1%, Cu;, Cas, Coo AT O —)VD 3 RO L > THEREZRXSL T
Wb, ZOHEKIZED Cyy (E4G), Coy I+M), Cpy (Q+U) 2 3HRHELT=AY 1
YIS AE#NE E1LR)., FEBICBNT, F open marine & X N2 H DL St 7,
8D 2HMETTH D, ZOMD 10 HisKiZ, A DIL~L estuarine or bay IZR 5 &5,

4 —6 BERAER _

HERFBRIC DWW T, ESEAIRIARARE, REAfINERAEL, BB R SNz (BES R,
FNEDRBEBDODHITONVNTIEE 12, 13 HITRL=.

BEHAFIEHRICDOWTREBRO AL, BEEO St. 10, 11, 12 TIE Cyy NE—Z
THD C ooz, UL, BOOHEEERIZHS St. 7, 81, CeMBE—ITHD
Cyy B WO THESHAMIEHE O LH 3, MEROFEEO LH XD HREWN, BRI
DSt. 2, 3, 4, 5, 6 DHETIE, Cu Coy Cio DEBAFIEIFENLEo>TNS
12 M),

Table 5 Fatty acids data for surface sediments from Nakagusuku Bay

total n-sat mono poly branch|n-sat mono poly branch
Sediments St.(uxg/e)|(ng/g) L/H CPL (rg/g) (%)
muddy sand 1 11.3 6.5 3.6 4.9 2.8 0.2 1.8 57.6 24.6 1.9 15.9
muddy sand 2 10.0 6.1 5.3 6.3 ] 2.4 0.1 1.4 60.9 23.8 1.3 14.0
muddy sand 3 13.4 8.0 4.5 48] 3.3 0.3 1.8 59.5 24.6 2.4 13.6
sandy mud 4 17.2 10.3 3.1 4.7 4.1 0.4 2.3 60.3 24.0 2.4 13.2
muddy sand 5 13.0 7.8 2.8 6.1] 2.8 0.4 2.0 59.7 21.6 3.2 15.6
muddy sand 6 14.9 8.4 4.6 5.4 3.8 0.5 2.3 56.3 25.4 3.2 15.1
sand 7 25.5 13.8 8.9 4.6} 9.0 1.5 1.2 54.0 35.4 5.9 4.7
sand 8 16.9 9.2 11.9 9.9 | 6.0 0.9 0.9 54.2 35.2 5.1 5.4
sand 9 8.4 4.7 3.8 4.9} 2.2 0.2 1.3 55.7 26.0 2.3 16.0
sand 10 11.9 6.6 3.8 5.5 3.2 0.4 1.7 55.6 27.0 3.5 13.9
sand 11 69.4 40.6 4.4 4.4 |15.4 2.4 11.0 58.5 22.2 3.5 15.8
muddy sand 12 9.0 5.4 4.4 451 2.1 0.1 1.4 60.0 23.1 1.2 15.6
mean (n=12) 18.4 10.6 5.1 5.5 4.8 4.5 1.6 57.7 26.1 3.0 13.2

total:total of fatty acids. n-sat:saturated fatty acids.
mono:monounsaturates fatty acids. poly:polyunsaturatedfatty acids.
branch:branched fatty acids.
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Fig.12 Percentage composition
of fatty acids

EYHKDIEHEEIC DWW TRE L DBEEHEMIL Coy, Co, Cos ZIHAE T DIBEBEAMEZR
L (Eglinton and Hamilton, 1967), MWD LY TH DEEE, EHEM TS 7 ML Cie D
ESHAIFIGHEE & / R ESFIBIFIEE CTH B Cls.1, Cig.y IR EDNZEWY (Johnsetal, 1979),
BRABOHEEY TIIEHBFIENER D Cype E— I T Cie BID/RNT &I, B LOESME
YMEIROFEEDICEDZ EERLTWS, —F, BODOEKENICZH S St. 7, 813 Cjg ME—
JTChHBHDT, HHMMEOEMNTHET I2HEEMNL NI LERL TN,

FEIFIFEIBRIC DWW TIX, & FEFIIEERIE Cle.1, Cis: ) D380, L RRIFINS G EE
1 Copigr Copis MEL HABND, 2B, DHMEHERIZ DOV TIZ Cis DB DAL (F 13 X).

FREFIAEFNIEIFER 1T BT B RBEOOMIE, BOOWEWEHIZH S St. 7, 83T/ Rl
FIRERAEE Clg.q % Crgy MEWV, FELREFIEHEE TH D Cyhp.q & Copis MEL H BN D,
NS LA OB TIL St. 10 ZBRE, &/ FARIFIIEHEE TIL Cl. IR ARTH D Cip., M8
KT\, ZABEMIBIHEE TIX Chy.q & Cop.s MEL LD TS,

SREIEBRICDNTIE, BODHWRIZH S St. 7, 813 Cyy BNDRBNVS, BRI LB
WEDFEHZ, Cis NEZNEWNSEF-AALNS (B 13 X),

T/ AEFEHEED Cig.1, Cip 1 IR E EEREIFEIEEED Cop.a, Cop:s, Cozia, Cos.s
R ER, BHEOBEIIBEEMNIEETN TS, £/, LRGN OEERL, iM%
EDIEMBHEOCENMN SO IN, TOREYOBELEENHEDEATNRNT
EZRTEEINTND (Smith etal,, 1983), HFIIEOHEBEMICE < OREIFIIEMEE NS £
NTWD &, HEYTOREY OWMBEDLEENHEVEATNRNDDEEZ NS,
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RIS 2B S, BREE, BTN Lz, BEREII ~RERY, BRI~
MRS E T, #E Sk~ RIS TH 5, CaCO, EIIH 50% LA ETH 0 ik SE Tl
99%ITET 5. P CHEITBEBMTRE /NI,

n- VIV EIRADRSERBREDOED 1/10 8 TH %, LH HIZBRIETHIEL, &
FHEMEIRD Ch, Co IREMNZNEEZOND, BRE~ERT TIEIBEEDICLS
Ciss Ciny Cio BREWES, LH HAKEN,

TN A=)V DRFBEDE — T IZEHEELD Cog, BRI Cyy, MBWEHEAICls TH D, 5
HEII =S SEMEROEEYICES, BRECHEBIGHBIIBEEAMOERIICEDEEZS
N3, LHHIZ, BRET/NS HEIETREN,

4- AFI)V A 70— )LD dinosterol BIFERIMOPER TREW., FER4 FTAAFIVA
50—, cholesterol, brassicasterol, stigmasterol, 3 -sitosterol Tdh D, AT 10— )V BITiE
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