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Abstract: Scientific classification of the geological objects is one of the most important basic research topics in geology. In this
paper, thorough review of current research situation is made to establish the classification and nomenclature of deep sea sedi-

ments which unify the quantification and can be easily operated. Researches on various topics were conducted, eg. , the compo-
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sition and distribution of oceanic sediments, the relationship between water depth, average grain size and clay content, the dis-
crepancy of clay, calcareous and siliceous content determination between smear and chemical analysis. The authors establish the
quantitative relationship between calcareous and CaCQO;, between siliceous and biogenic SiO,. This paper also compares and
calibrates sedimentation method and laser method for grain size determination, and discusses generality and comparability of the
classification and nomenclature system. Innovative key technique and scheme of classification and nomenclature for deep sea
sediments were then put forward. The deep sea sediments are classified as deep sea clay, calcareous ooze, siliceous ooze, and
clay-siliceous-calcareous ooze according to the simple classification method. The simple classification satisfies the general re-
quirement of marine geological survey and basic understanding of sediment types. This method considers existing sediments
mixture and existing classification methods. The deep sea sediments are further classified into 16 sub-types based on the sophis-
ticated classification method, which therefore gives more detailed and comprehensive descriptions for the deep sea sediments and
satisfies the requirement for comprehensive marine investigation. The classification and nomenclature for deep sea sediments are
comparable with that for shallow sea sediments on diagram, indices, amount of types, naming methods, representation of mix-
ture sediments and operability. Therefore, the classification and nomenclature for deep sea sediments is designed to be a succes-
sion of shallow sea sediments classification.

Key words: deep sea; sediments; classification and nomenclature; parameter and index; key technique and scheme; marine geology.
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<200 m,200~2 000 m,>2 000 m X 3 f~/K IR B
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Fz 1 JbKFi¥ LL44-GPC3 H 0 inRPA S & £ (Kyte et al. , 1993)
Table 1 Percents of sediment components in core I.L1.44-GPC3 in the central North Pacific

AR TRt ST TpiiN OB Wopr it LEEERLiN B AR
A (Ma) 0.00~1. 80 1.08~5. 10 5.10~23.70  23.70~36.70  36.70~57.80 57.80~66.40  0.00~66. 40
PURRMIREEEE (m) 0. 00~3. 60 3. 60~5. 50 5.50~10.00  10.00~13.00 13.00~17.25 17.25~20.60  0.00~20. 60
PP (%) 0.0 0.2 1.3 4.8 19.1 8.8 5.2
IK B C6) 1.3 2.7 5.5 8.7 6.1 3.3 4.3
WERRER Y T (%) 0.0 0.0 0.9 2.5 4.8 6.9 2.2
YK Bl AR 95.9 94. 1 74.3 29.9 16. 5 10. 3 58.9
AR D)
S yNzll 0.0 0.0 9.2 35.9 38. 4 53.9 19. 6
BRI D)
FERR A TR 0.0 0.0 0.1 9.8 0.4 0.0 1.2
IR ()
BR LA 0.0 0.2 3.7 0.3 0.1 0.0 0.9
Kl o
) Sic%) 0.0 0.0 0.4 1.2 6.7 10. 6 2.7
HCD 2.8 2.8 4.4 6.9 8.0 6.1 4.9
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=3 000 m F1>>3 500 m #EAT4E1 & B . K2 TR
(S AR A FIORG + B g B K SRS L&A 478
b P EPRARIREFTE 3. 39~3. 54 pm, FRPKG + 5 &
AEFEAE 54. 9190 ~55. 47 % 5 % B v 75 T M4 (12° ~
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Bt K TR IR, T 6 B S A2 /N B s fin i B A L - 3
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BN IR 2R 2 U TR R BE A A9 th D AR D RS
TR 2. 66%.23. 94% .73, 40 %, SE- k%
N2, 17 pm (4 ¥ . 1997). w5 3 Kk %
>2000 mig B R Z VIR YR S8R
55. 19%0 , FPRIAR A 3. 39 pm; B AR FRK IR KT
2000miF I RZTLHAY W LM L& &N
53. 9190 FPRIAR 3. 37 . g ¥ S AR K IR
KF 2000 m ¥ 3R (4 i Y5 TR 9 LUK = 9 80 Ry
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(B I A2 BUDVRIURR W i T 380 b L
ZIK I N R R TR b B 2 50 00 A
SR S AL A O D R L | N R ]
ECHET RS b 36 B i E ARSI T AR
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B 1 R EEIEYA s e s &EMfitS%
Fig. 1 Reference of sediment component by means of smear

identification and percentage estimation

X BT (Rotwell, 1989 334, 2001).
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CHB 0 RE 1) DRLAR KN, AR H 45 e 1) R o
63 pm (AP 5K HP AL AN 4 p OBy P 545 £ 540 19
KEE AR b G A 0 2 s (3) B 545 T
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NSRS e o B S [ IR AL 7 E i WS s
%% B (Terry and Chilingarian, 1955; Mazzullo
etal. , 1988; i 145, 2001). ML IR F 2 & 0B
Bt G DU 2R A, A | gl ot 4 o
e RERT R  RIERG 1 3 DT
1.4 SBSREYGEREVHERSBIERS T

PRI P 5 S 43 B ME T L 1 41 DX 43 DURR 0 %
O3 i FURLRLAR R /INRIER Al T 25 A 1 PR
ANBEAH /3B DA Ay 2 Y. R e i b 5256 2558
N OLT e H 8 T P IREA E IR 7 Rl -9
R RN L 1 RO AE I AR AR 2 5y Al S
B & it LR IX 3 UURR W) kL 4540 45 T AR AR 24
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L34,
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TR VE I W A ) i i R T R DU ) E S
AL B BRI A S A W) R A
& CaCOy o frf 8 O M ik 0 g S5 A o A ) 1 32 %
o RAEY) SO, (R E H A1) (Leinen, 1977). il
SEVUR CaCO; EY) SIO, A a1 45 5 A4 4y
FREBTEY) S 5 2 DS BEE AR, W E TUR
tEY) Si0, g — R R BT A9 )8 (Bostrém
etal., 1972; Ellis, 1972). —FhHEA 20 E TR
HEY) SIO, EEr o IR TR S & It
EITE A SO, &7, ALO, fERFETURY hxf
HAb oo m EMmEAEMN Kot RE kYo eSS
Al Os 5551 F AR W] A 850k S e R 9 1% 48 s Fn 4
UL SI0, 5 ALO, S HAE N 3. 3 AR IR
$h - 4FE (Bischoff and Piper, 1979). AN 6] X T
BYe Y SiO, & & n] # 3 1 (Weaver and Pol-
lard, 1973; Bischoff and Piper, 1979) &8 = 2
(Bostrém et al. » 1972; Leinen, 1977)114 .

c(Si02) 1, =c¢(Si0,) —3. 3¢ (AL O3, @b)

c(Si0;) =c(SiO,) 1, —3c (Al Oy) , (2)
K, e FAREE (Y bio EaRAY; 3. 3¢ (ALO,)
5 3¢ (AL O ZARAEYA SiO, BAhHAE.

P TR IR SR X KT 2 100~4 772 m, -4
3600 m) [ 126 R JZ VIR Ik 2% 73 B 45 Hh CaCO;
) SO, SR 4. 63%F0 9. 65% 18 KBS
SRR RETHAE S B 5 10. 88007 22. 1800, 1
EAZE 1 AEZ R P i RO A 85 B A ) A A=
Wy&E (Demaster, 1981; Dean et al. s 1985). {£ =15
R Rl S A w2 B 22 O F A TR
SRR FE AR T L. kLB AL M s 24
— AT RGBS A R AR ) R DURRI2E
R EGAHNE TR 3 H B L (3R 2) , SRBTATAR AR TR
Y R T 5% B TR - B B AR B )
i, AT FRL RN 27 A BE 22— A SR A Kl
+ A AERAEY SR
1.5 RLESHEEsT bk FI&RE

TR GERLEE 43 B 2R DR IL i BTk, 20 fiEad

70 AEAR A FH 2 AT S i O 1) R A2 (Cornil-
lault, 1972; Weiss and Frock, 1976; McCave et
al. » 1986). ifr LA BOERL I 73 # 76 3 [ 15 21
TR G R 5%, 2003) , & B [FVRLIEE 43 bk
o Y AR P RO 2 5 KL B2 5 | R T HOGTEE 51558
TALRE S BT B 1 6 B RIS IE (R 75 74 55, 20025 [FR
5, 2004 5 55 UESE L 2006 5 A K Ze S 4T 2008 5
K& IGEE, 2010).

151 MBEEMELENESTNERREE Dk
TSR 5 LR D A R R 1] bR B3P B — il
TR AL 182 TPV ) TR AL TS R 1) R 722 A IR DA
T K R A CBURDD 18 DT R B (I K08 2 R
1975) , BUTHE v 8 (Stokes) 3. Z0E RN «

‘U:%J)—L( 1#2)gr2 , (3)
o ARIURE O ) A Cem) 5 0 S YRR 1) Rl il 2R
Brso Sl ORI UL JE Cem/s) 5 g i TR 3 him 3 &
(980 em/s) 501 A URLEE BE (g/cm®) 5 00 g TR A5 JEE
(g/cm?®).

OCRLEE A AT S 3R 26 O 5 Ok 22 () 7
YER. FESCA T, — 2 AR BT kL DL — 22 1 £ B
TR G X B T 5 WORE B AR AR A L
BT 7 A BOATT SRS 1. 2 — R B Y S e P ) R
N, UKL Az AT SR DG4 i e o7 7 B T 3R TR 2%
L AEEDEREREE 1O 5 BRI o AT CR

>0

1) — %jazn(a)f%(ﬁKLa)da : 1)

L 0 R BE 5 0 ROREAR () s T(O) 2L 0
FARUR 0 658 B 5 m Ca) 2 UKL I R0 A2 73 A1 oK B
K= 2x/AusA0 HEOGRIBH (nm) 5 T, 5 —H
DUntSr R 5 ARSI 19 T, v i X 4 RIS BRE
BORLE KL AR A A n Ca) s VRN 7 RE SR M v] 2 %5
Weiner(1979) 1 Agrawal and Riley(1984) } H [H
I SR EAL A B 2 51 23 (2008).

1.5.2 JBEEHEENESERITEEFRKIE
BV AR ER IR (12°~22° N 116°~122°E) KR K

R2 BEBFEMBERERRYWASESSEI (%) (HANE XEDNERFEE)

Table 2 Comparison of component percentages of surface sediment from South China Sea

oM MR CaCOs Si0, Al Os AP SO, Mt GREMY BB eEBUEY TR
WOGKLRE | - o T
pyren 126 4.63 54. 67 13. 64 9.65 69. 29 8. 60 22.12 PO
W e G B
e 126 10. 88 22.18 66. 94 10. 88 22.18 Kt (1

T 5K B J65 2010, YR UL 20 Je 5 A A AT TR B s AL W) SIO: B 20 SRR 1 TH3 b - CIRAE AL et D — 1 a2 it
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700~4 508 m ¥ 106 FRJZUTRU B TR 43
Bras e R 0 Rl 7 2 & 4 ik 5. 6500
42. 2876 F152. 07 Vo o F-HPRiAE R (M) 4. 28 pumis FK IR
=2 000 m FURIAD B D kG 735 1 B4y ok
3. 66%0.,42. 43% F1 53. 91% . F-Hkife N 3. 37 pm.
WO EE AT A5 H D R RS 38 B R )
h9.68% .61, 21 %0129, 11 %, SF-3Ri4E K 9. 99 pm
(% 3.

AR K7 322 DUB U0 R 200 B 43 4 15 1 Y
W D R B A 2. 6690, 23, 9400,
73. 40 %0 PRS2, 17 pm (A1 . 1997) . SOk
15 B R B D R 73 B i 13, 920,
53.1620.32. 92%0 , F-HPRiAE 9. 80 pm (3 3).

PO G EE 43 HT 25 R R X (2 000 m) 4K
ZRCTRIIRE S AR 1 BB, PR =10 pms 1
UL BT 4 RN b BRSSP BRi A2 <74 pm.
TR DI 2 LA = 2SR 20T R o A hy
F2FIPRAR <4 . QIR BRI B R TR 164~
171 FLA O okl 2R UTR D b Rl + B 54y
Bk 0. 30%,20. 36%6,79. 34% , K -1 (91°56. 04'W
—157°49. 9'E.6°44. 16" —38. 6°N) X J{, [N . /K IR 3 635
~5 705 m (R ZTORPI HERAE (M) Ky 3.8 pm
(Rea et al. , 1985; Zender et al. , 2004; Hyeong et
al. s 2006). DL 1 H048E R BIUTREE S HOCIES B 08
B0 ORGSR AR 1 25 AR RN EAZ IE
XF 2 B M 5 A5 AR RE 25 A AR A R R A T
ot Eb A B X (Konert and Vandenberghe, 19975k &
JL4E,2011).

2 FORLEE S M 7 A5 S 8R4 R AR
0tk ORI S TR AH 25 40 1 =22 K174 32 2 D PR
FE TR 0k R A% 1) T 15 It BEOAS [H]. Konert and
Vandenberghe (1997) #4f 7 4 5 e 13, X HEBRIE
UKL TTCREAT 05K 5 IR SE T 0GR BRI
VR ZRIMNME LR HAE 7.9 pm. &

0. 29 pmff—MHCR B0 (plate-like particle) , LL7K
07 TR A T — AN EAR 2 pm A ERTE UKL s 75
M E VIR, HAR6. 5 pm. 5 0. 23 pm B — M HCIR S
B MY T — D HEAR 2 pm WBERIE UKL X 2e 80270
BAEW] T U E AR 2 pem TORCAH XY THOE: AR
8 pm, S5 24 ML AL UE S B R R Ok R
K. Honjo er al. (1974) XJ 5 0Pl 2R A2 1 AR A it 43 B
FW] P v RS2 K sl A A A BRCR B IR B T4
K+ P AA Y B BB . SEARHE S (2009) F 26
BE Y RE AT AR VT I — WU ¥ R AR T W SR TR
Yy S KR AR e AIACIR DU ) kL.

DU FE 3 BT H AR 2 AR I 5T 46 52 0 (stokes)
S LA JE A AR A IO B ORI LA KD B0
TRLBE S TR TR R 2207 5 D R X AR
BRIE WURL A RLAR 5 10 g 1 DO 0 kL DT 4 305476 197 6
ST . PRLIG R BE 23 B 25 R DA DT R s o o Ot
PORLEE AT A R AR HEA TR IE. TR AR RV I )2 T
TRV (RT3 0 B 7 (R0 32 0 5 SR % b 2% B
(5K & 6 &5, 2011), P00t ¥ R & ok 42 & IE R
<20, 010 mmCBp P RIFRH 0. 063~0. 010 mm) , F§IfF
IRERIHFIRF 2 DU B KGR D35 5 2430 R
54. 16%, 36. 172, % dE & 4 i UT B % K -
(52. 07 %) Fky b (42. 28 %) i (|8 2. 3¢ 3) . kA
KB IEHRG & P ARLAR IS 50 B .

2 RIFDUURY) 285 i 44 W e 5 A
ik

AL R 43 26 5 w44 el 44 1k H
R 2K S 4 T ik g —.

(DAL Ol 1 REBUEY) A5 B A WD) & 5 0~
25%  FEHAL r A FRBT T 757 (“~bearing”) 5, U
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Table 3 Comparison of laser grain size analysis with pipette analysis of surface sediments from South China Sea and Pacific
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Fig. 2 Comparison of clay percentages by laser (clay diameter before and post calibration) with pipeete grain size analysis of

surface sediments from eastern South China Sea
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Fig. 3 Simplified (a) and detailed (b) scheme of classification and nomenclature for deep-sea sediments
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Table 4 Types, names and parameter indices of deep-sea sediments
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Table 5 Major types and its distribution areas of sediments

in world-wide oceans
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