ISSN 1009-2722
CN37-1475/P

VY ML ST RIT T

Marine Geology Frontiers

5537 B S
Vol 37 No 5

BER A%, BFEAR, LT, . BRI 1 BB TR R A SRR ). I BTRT Y, 2021, 37(5): 31-39.

~EAEEAARTRY PR RS ETR

ok afAaR T, 200, Tl
(L BARRAMF DT GRS PR TRREBE, ILARIA G 2640255 2 Hh[EHEEE 2 EHLBRBL 22 B, 5 1 2661000

& E: A ARG R REMFRTY, AT oW =5 LA KRG e R iR E
F, AF T BB A G, R ATR TSR, Bt B P ey O LR EK
WALEME=F, MET SAHEE Y 12000 BAE =425 82, Db R k=5
EhReERFRKGEKEKPHERRIR, EREAN, FACRBRY P =HLETLH
1.8%~9.7%, & R B #f s fo R F A2 R Z 1) £ F1R K, £ 1.50~550 BB X = HE&FH G
FARE R Y AR ERAR<20 um, -F ¥ 5 EAL 8.93 um, & =H 4 B E— D T R =
A REFRAUE D TR EZRNERBE KRG, HABERK B 16%~55%; =k
HEATH AR AR —— BB R R, ZE 2 F I KEN T 5~60, HKREH5EK
G ARG BB LS ARSI P R AR L7, FRRBRERFIEBEXEE TS mk

R AAREBE LA,

KPR =4 BRI RS R AR SR E T o

FE 5325 :P572; P736.21 CRRFRIZAD: A

0 515

i 19 7 2ot AR I 7= A T R
T, 3 S T 0 O3 s T 9 7K 25 R AT
K R R TEIEE R R, ML TR
Gy S B 0 S O A RO . 85 1 B AR 2%
S PR 22 305 PR B AR A, LA R B o
YURRI I T RL R Rk 30 4 S s e o
GER I, T A TR S 52 B K 3 8 R 3y
SR AR AR, SRR O SR,
WRR T IS TR, SRR R 5 A
W KA SRR IR — B TR S 1
S AETI S IR TR TR, H UL5 AR i D |
BYRD T ZE VTR, AR VR R X AR
B BT IRAR BT, HUA 2 U X )
S RS AR TURRY S RS T, AR B

Wis HEA: 2020-11-04

HRPIE: EREARRFHEEGIE WG Z R TURYHET T8 f N A
A YA AR BIRFIERF ST 7 (41576057)

TEE®N: HKAR(1994—), 2o, BT, T2 C g o 5
7 T A FSE T A, E-mail: 13031601693@163.com

*BWAEE: ST (1963—), 5, R, FEAIOGPEDTRU R 18 (9 F
¢ TAF. E-mail: bingfu_jin@163.com

DOI:10.16028/j.1009-2722.2020.175

DIHTBIEIR I . B — 45 2
SR 2 AR S R SR, AR Tl
BRAR R, SR R B SR, B
BEFR A AR R s R 3
BRI 2 RE, FE O R A RS, AR T
KA, EERAEAERT YR, TP hds s
ZREEE Y BRI T SR 5 2K
Ak, T4 R RAL KU 38R, $E— 25l AR B]
Rk A e T T S RN,
M AT — s MERE, T A G — W vk i
RGN s R M AR R O (R R PR
FLAEIREFIAIK . St PEPE T HET 1 AT B
FEXE 4, A B 3D O M I TR [ Rk
ZRRARAR | R, IR AR R L, il o A2
JEL G, S 5 H A [ 28 T R (LA A5 B
K7 ) i LB B 22 5, DR 5 Bk 5 4 e
KA AR B SRR o 2 I R AR 2 5
ATHTAER] R 4307 2518 55 R TE T8 5 Rk e
B4 7K 3 TR SRR A 5

1 5T X Sl

] 2RI AR VDN 6.74 42 t(F)
HEUE, 1950—2015 4F), 47 THEFR S 2 47, 28R T


https://doi.org/10.16028/j.1009-2722.2020.175
https://doi.org/10.16028/j.1009-2722.2020.175
mailto:13031601693@163.com
mailto:bingfu_jin@163.com

32 Marine Geology Frontiers ML T

2021 45 A

APV AMBE Y 1/2077), FITIRISZ 90%
Sk 1 A I Y, B P AR TE A i, 7L
IR R VG 3T B ZR 0 = A L
R L A8 B, AR T 2L SR A AR AR
ARR TR R, B R YT S
WFST 0, BUAR TR 8 TR 38 B o o B2
PP RIS B R AR EE R A,
Ve SRR X R T LA 5 7 i B M

2 HEREITIR

21 HEmXEE

2017 4F 3 A, ZE B0 R 1B, ilid GPS &
D7, VEHUT 5 ANEES (1) BEATHURE, BE 5k B 2]
THME . T ER A ] v

117° 120° 123°E

x REEA y

0 50100 200 km {

"3,

1 BERTEE

Fig.1 Schematic map for sampling points

22 PAEE

22,1 HHhoBEET

FREUB IR BE 5T E 20 300~500 g, L 0.50 K
i 7 ) B, 4 A0 o 7K 7 43 B < 1.5 1.5~ 2.00,
2.00~2.50, 2.50~3.00, 3.00~3.50, 3.50~4.00,
4.00~4.50, 4.50~5.00, 50~ 6D( 10 7] jF, 7Tk
B> 6D ZARLKIHE, TR T
Iyte SRIG, MR AR A ORE A <150
KR /D | T > 6D JMREER UK/, Ol )
FRINZ 2 g, HOA = IR H % (p=2.88~2.89 g/em’) ik
i, EEBH Y58, B 15 min BEPE—K, 4t
3K, BRI 2 ming KB AR E Y 0k
PEFIFRE, AR, Y EEE .

FERRI . BT Y RENLEEE 300~400

UKL, A0 H SR AR T T4, GeT T RER
e B YA AR A S i, AR AR g
8% WY A SRR SRR ECE 4
222 BFEAN TN E

A EM IR = B E SR, ARSI
1.50~4.00 W= REMERAR SR, 1 1.50~2.00,
2.00~2.50, 2.50~3.00, 3.00~3.50, 3.50~4.0D
LA T B AR AR, 7R i 3 T BEAIL
EZlSu il = Pau SNE ) AR L Sre AN SRR - SPRe BT
AR =B 200 451, A S FH A SR 2 Rl AL
P45 150 FH ot He .

AR R E B B KT B AR AU 3 B S
Ky s, S M 210 J7H OLYMPUS DSX110
2 3D Fihth G, TPk BE R IR [RIREGL . AN [
PR = BHASEEE T B, SR 5 XX S Uk R4 T
(D)), 5&(Dy)  JE(H) Wi . bR 2H 1A 508 s
2970 120 4>, 3 5 41, 51124 12 000 9, A9 FH A
YA SR 2% F 2 110 L

3 45

3 HRY=EE=E

X UTRR e £ R G 1) & it DL By B e
W EH YA S TS (ULER 1o HE
W B ATAE 3D~ 5O JuFE P, X E
95%, HAR I & =AML, BB Y LURT YN
F, AW BB, AN FEPRLR 52 & B ER T
90% LA b, T HEAE<2.50 Kididh, A& R
B EAE, LR, 1B E Y
Fp R BB 2B, A R > . AERL
SYFEREE S BN, B U B R
R INECEEH) 20°8 1.8%~9.7%, {HIEKigk
Z A 2ZEFIB K, =HHE 1.50~4.00 NRET Y h
H A A, 20 ~30 fr X H] & =ik 75% DAL,
2 99%, By HPRL ORI EE AN AR (> 40) h bR
U, o A A R 2 <5%, A1 <1%.
BOETYTASHNEERR TR SR,

32 =EHNEMEE

TESE BRI S TR, RPN ) BOREAR /L,
FEAEARARRIE, BUZ A0 AR 2] — 2 W Tk
BRI Ve TR - Sk A al ARG L vy S 3 iy
FHCV YA (D +Dy+D3) /3 5, AT LR LT



BKRR, 55 A OB TR h TR R B SR

33

F1 HEAORRYARMEERPEMIENEHINEEEE

Table 1 The contents of mica in each fraction and bulk sample of representative sediments in the Yellow River Estuary

1%

P BNV RGSE BYPEE EFMSE Ryohast Bywh RGBS Byt AzE BPYhEaL

<15 0.02 100.00 0.00 13.92 8.86 0.00 0.00
1.5~2.0 0.05 100.00 0.00 0.59 3.26 0.00 0.00

2.0~2.5 0.03 100.00 0.00 17.25 45.32 0.00 0.00
2.5~3.0 0.24 97.81 2.19 36.13 50.32 3.83 86.90
3.0~3.5 1.30 99.61 0.39 11.68 20.96 2.71 48.98

L2 3.5~4.0 38.86 99.56 0.44 2.13 2.44 0.68 8.54
4.0~45 49.10 99.15 0.85 0.57 1.14 0.00 0.81

45~5.0 6.95 97.82 2.18 1.55 0.62 0.00 0.79

5.0~6.0 2.06 99.99 0.01 4.00 0.92 0.21 0.00
¥=98.61 = BEIACT4MH 1.535 1.966 0.001 0.026

<15 0.02 100.00 0.00 18.48 31.52 0.00 0.00

1.5~2.0 0.01 100.00 0.00 36.11 62.50 0.00 0.00

2.0~25 0.02 100.00 0.00 31.07 68.61 0.00 0.00
2.5~3.0 0.30 96.62 3.38 25.62 68.52 6.09 93.48
_— 3.0~3.5 0.34 99.01 0.99 21.73 44.09 3.52 89.95
3.5~4.0 30.20 99.37 0.63 4.44 11.54 0.56 10.06

4.0~45 59.85 98.83 1.17 3.19 3.77 0.38 2.64

4.5~5.0 5.75 98.57 1.43 1.17 2.05 0.15 2.14

5.0~6.0 2.61 99.60 0.40 1.99 1.32 0.17 0.34
¥=99.10 = BEMALE I E 3.497 6.215 0.005 0.052

<2.0 0.01 99.63 0.37 37.70 62.30 1.89 96.23

2.0~2.5 0.02 95.93 4.07 35.08 64.92 2.08 95.83
2.5~3.0 0.05 95.47 453 30.15 60.57 3.74 92.52

3.0~3.5 2.57 98.66 1.34 3.98 6.82 5.61 69.91
HH6 3.5~4.0 39.01 98.49 1.51 0.24 1.18 0.24 10.12
4.0~4.5 44.67 94.29 5.71 0.60 1.00 0.15 0.15

45~5.0 452 89.07 10.93 2.07 1.81 0.00 0.00

5.0~6.0 0.30 89.95 10.05 1.06 2.90 0.55 0.91

¥=91.16 = EREMBCF I E 0.559 1.182 0.007 0.091

<2.0 0.03 99.91 0.09 27.27 70.61 3.55 92.31
2.0~2.5 0.05 99.89 0.11 25.66 68.80 4.99 93.84

2.5~3.0 0.12 99.03 0.97 25.29 52.35 7.14 81.68
3.0~3.5 2.82 99.29 0.71 3.20 6.69 6.29 17.96

HBZ12  3.5~4.0 36.70 98.20 1.80 2.05 4.28 0.73 2.20
4.0~45 30.42 97.94 2.06 1.13 227 0.00 0.26

4.5~5.0 10.92 98.90 1.10 0.82 1.10 0.00 0.00

5.0~6.0 1.70 99.29 0.71 1.79 1.79 0.16 0.00

y=82.76 = BRI ME 1.336 2.674 0.006 0.021
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Table 2 Average particle size and thickness of mica in each sample
/pm
HBZ13 HBZ12 HLJ2 HH6 HKZ9

WIEhE TR

TIORG THEE THRG TRE  FONE TREE CTINE FRSE CTIORE T

1.5~2.0  303.39 13.26 316.66 10.87 302.01 9.79 299.84 8.34 306.65 12.94

2.0~25 186.85 10.82 202.29 7.56 208.60 9.14 208.67 9.29 209.86 10.83
EP 25~3.0  159.04 10.08 157.64 8.74 153.52 8.02 158.77 9.21 159.04 10.08

3.0~3.5 115.66 7.44 114.07 5.64 112.92 8.17 113.34 2.30 110.53 7.57
3.5~4.0 85.71 424 80.56 327 79.44 4.15 77.05 478 75.83 4.18
1.5~2.0 29739 13.32 298.16 14.71 281.32 12.56 303.05 9.32 288.26 14.88
2.0~25  206.05 10.17 214.80 11.13 214.09 12.61 208.82 11.71 212.76 12.40

FHNERE 2.5~3.0 152.69 10.79 158.24 11.14 156.83 12.21 160.19 7.85 163.89 12.99
3.0~3.5 106.01 8.41 106.37 7.63 109.60 11.85 120.80 8.14 112.51 7.80
3.5~4.0 79.63 7.54 80.37 723 79.47 6.13 80.53 6.18 84.83 1.17
1.5~2.0 31641 10.72 295.39 17.16 293.86 6.65 317.20 10.46 271.37 7.40
2.0~2.5 22224 9.78 198.44 11.52 208.33 7.35 222.24 9.78 201.28 7.19

KRB AR 25~3.0 164.94 7.59 153.72 9.67 157.89 5.50 164.94 9.37 157.01 6.33
3.0~3.5 116.73 7.48 113.43 8.76 117.40 3.45 119.84 9.12 117.15 5.87
3.5~4.0 80.51 4.04 82.15 7.63 83.82 1.52 85.08 6.93 84.15 1.25
1.5~2.0  305.10 15.17 284.48 13.79 280.66 14.72 277.12 11.34 267.85 13.02
20~25 21159 13.77 207.13 9.31 204.71 9.44 203.26 9.30 206.40 8.28

A EEEE 2.5~3.0 161.85 11.02 155.60 6.75 152.63 8.57 155.64 8.82 151.19 7.19
3.0~3.5 121.18 9.01 110.94 6.53 116.30 5.81 112.00 7.13 111.12 9.48
3.5~4.0 80.77 9.84 87.52 6.57 69.71 3.80 87.32 4.56 66.46 1.94
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Table 3  The particle size difference between mica and feldspar plus quartz at the same speed
Dz Dz

WL /um KR/ D SRR /um SRR /um WL /D

63~88 4.0~3.5 66.40~87.52 22.98~50.57 5.5~4.5

88~125 3.5~3.0 106.31~121.18 36.75~70.02 5.0~4.0

125~177 3.0~2.5 151.19~164.94 52.27~95.30 4.5~35

177~250 2.5~2.0 186.85~222.24 64.60~128.41 4.0~3.0

250~440 2.0~1.5 267.85~347.20 92.60~183.28 3.5~25
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MICA SHAPE FACTOR AND ITS EQUIVALENT SEDIMENTATION IN THE
SEDIMENTS OF THE YELLOW RIVER ESTUARY

.. 1 . * .1 . 2
FAN Shuimiao , JIN Bingfu , WANG Xi, YU Haiyang
(1 Marine Research Institute/School of Resources and Environmental Engineering, Ludong University, Yantai 610041, Shandong, China;

2 College of Marine Geosciences, Ocean University of China, Qingdao 266100, China)

Abstract: Mica has a unique sheet-like structure and crystal form. In order to study the hydraulic difference
between mica and other granular detrital minerals, light and heavy minerals were identified for the sediments of
different size taken from the Yellow River Estuary. Muscovite and the biotite with different weathering degree
were selected as research objects. The particle size and thickness of about 12 000 detrital mica from 5 samples
were measured to study the equivalent size for sheet-like mica and granular feldspar and quartz in water. The
results show that the content of mica in the Yellow River sediments is about 1.8%~9.7% in general, which vary
greatly between different samples and different grain size grades and the content of mica decreases sharply from
high to low around the grain size of 1.50~5.5®. The thickness of mica is mostly less than 20 pm with an average
of 8.93 um. Muscovite is generally thinner than biotite. The volume of sheet shaped mica is approximately 16% to
55% of granular minerals, which is much smaller than those of feldspar and quartz. The volume change of mica
can be described with shape factor and the diameter-thickness ratio, which varies between 5~60. According to the
Corey and Stokes law, for mica and granular minerals such as feldspar and quartz, the sedimentation rate of mica
is only 0.12%~0.33% of that for feldspar and quartz if they are the same in grain size. If the sedimentation rates
are same for the two kinds of sediments, the grain size distribution of mica is wider than that of feldspar and
quartz, with a difference of about 1.00~ 1.5®. Therefore, the hydraulic behavior of sheet-like mica and granular
feldspar and quartz are obviously different in the process of transportation and deposition. Equivalent deposition
often makes large-particles of mica deposited together with fine-grained muddy deposits.

Key words: mica; diameter-thickness ratio; sedimentary differentiation; sedimentation rate; equivalent sediment-

ation; Yellow River Estuary
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