5502 B4 41 ﬂﬁ }J?Ii jj % % j:li Vol. 22 No. 4
2016 4F- 12 J JOURNAL OF GEOMECHANICS Dec. 2016

XEHS: 1006-6616 (2016) 04-0994-10

Tt g b TZKO FLAEG I HL 2 K
YA SRR 5T

7%, FwAl, REE, K&FEx, F N

(VL5 M B A RSB, F st 210049)

W OE: B AEH TZKI AW ERET A0, BRET R H
FHMURARD IR LML, EHBELERD T, TZK L M/GC R & T
250.3m, B/M R & AT 78.5 m, HR/FWFT 2 kK EHKE L (Jaramillo Fn
Olduvai) , 2 ZfrF 129.0 ~150.2 m 5 172.55 ~192. 80 m, &t 1 7 % % 4} 4 3%
BZHEAWRFEHRAH 3.0 Ma, 3t TZKO L EF W4 6 . HAERBIHATHN, HF
ZHWTARKITHRGET PHERHME, BTAEES3.0~2.6 Ma HTHRY £ E K
BTETRE, MAkGE FHYE, FONLNBRE., 48, 248, B B4 EH
fe, RKPZHRX ABZH T KIRANZH, TENLUKREFT P 4FMERHK
(ZTR) ZHBATH EEZETLRABEL L,

KBW: mbEFM,;, BmUME; E54; Adak

FE S ES: P539.3; P534.63 XEktRIRAD: A
0 &=
Frdb A B T TR 4 AR AL, B ORI AL 3 T SR, T B2 3,28 x

10* km® . FRb A2 W b A AR LR & & BT A Y, D sk e T
T 1 R AR W TR TE TR T TR B AT AR 2 0 R AR e il R TR
ARV ST (VAL R, R B VSR e AR O B AR X 4, 06 TR AL B SR U, A B
FEEAERIERFIT T, X R A BT A, AR A T XH-1 FL gk
TG AL 2 B AR Sk HEAT T 0025 20 #7

YW, R VR, RER S M A E R, TR R S A
Mt AR R AL R M X TZKO FL R G REYE R H S, S mU WG R
FRAEFE BTSSR, IF 5KIT . MR T AL A AT R, RTHZ X e b T i LR
TUAR 14 40 ISR DR HE K R AR IT

Wi HHE . 2016-06-16

ESWE: hEMFUHERIBEAETE R PR XL A (DD20160060) . “YLIR 1:STTHEH, #E L
SR AR BN AR BT SR X U LT (12120114042901)

fEEEN: B (1989-), &, B TRIN, EEMNFLHHETELIE, E-mail: fichengyu@ msn. com



54 ) BOHE, % SRAbARH TZKO FLRE bR E R 54 A AT B 5 995

1 X 38 3 B A A

AR G B, PR TR R K, IO R TR X, M S RIL =
WP BRI, 4T 32°10°—35°05'N | 118°40'—120°30'E Z [A] . 75 b 45 b K o by i 37 B |
J& T T RESRA AR IS, , VY LA RO 5, 2R T SE AR A B, R L, R AR
e o Mg — i ar e, BEE AR AR AR PR o, b RS DO ) R AR
T kA TIRA SR, FEMEREAT, BREB "Wk~ MEKRE (AR
Wik - AR B MG ) o BT POk, XSG, TEW . WA, SN RE )
MERT, BT ESR . BRI AR, A28 b 23k 8 o i

2 MR &R

2.1 MESE

TZK9 AL (32°35'N, 120°6'E) i FYLIRA %M hi 0620 20 km b (BLFE 1) HHALATAb
AR AR TR, WA, E BRI E W, AT R, B HKR 1038 mm %
fi, TR 14 ~15 T

119°00" 20’ 40’ 1200000 20’ 40’ 121°00' 20’ 40’ 122°00'E
N 33° 1 | - | I 1 ] 1 (lﬁﬂ 1 S—
00 [ AL N\ 2
. ! - [ wmna
50" | : L
S = Lo Jwnon
404 o | LR TR . o |
FHAER o —
30' k ‘ : -

ZEM fﬁ.

K1 il fE R
Fig. 1  Position of core TZK9

B R 286. 86 m, (R PEFFIE, WAL A L T4k 16 2

(1) 0~3.33m, K, KEEFL)Z, FTE IS

(2) 3.33~8.46 m, KU, WKAR L, BUHA L. THIHD. B LEHY, RBEEFEA
R BB A

(3) 8.46~16.2 m, JKOF+ . FH+TEHHP 58 HRE. WP+, FHLRHE;

(4) 16.2~37.55 m, Ko, K&t . fEEOAF L. SFHEHE . LTk,

(5) 37.55~76.1m, DRt KT, FEUEG, K6, AMASH RO . #it. FitEEe.
EMPHL. MERA L, TENSFEY, REE SRR

(6) 76.1~171.2 m, DUKE . @ hE, RESBEARKE, AW A+, e+, BORF+.
FEFRME . SE L. B, RifJRG ORI R, TE ISR, AR &
B BEOKE BT . B



906 W, }BE': il "/f!é '-:;"L' 3}’& 2016

(7) 171.2~179.5 m, WHKOAPH . HEP . TEME . 8RFEHE . B2, EHC8 K O8I K15
R+, BRABRE0.2~0.5 em R4, kP aE, FRIER—B Mk, EERS A%,
(8) 179.5 ~180.12 m, VKGO —KAE R LB, XARE, REERR, 0RABRED (0.2 ~
0.5 cm Z[H]), BERE. ik &
(9) 180.12 ~183.85 m, KEOFTHRPHE . SRy, Sk ZE, Fif£ 0.2 ~4.0 cm;
(10) 183.85 ~184.68 m, WK MFE+, WA AEEGH, KALEREZL, w05/ BRA T8 IR 245 4%
(11) 184.68 ~245.3 m, LIfRiE@ | #3406, KEARE, R UKE, AHEIF . THDR 1.
GRS MU B FRY . B,
(12) 245.3 ~254. 15 m, LI KB HF, REBENKEG ., K6, S Am—maer, Ryt
Do RN i i i B2 O s L L AR o p Y
(13) 254.15~268.1 m, 3 A AL EA0APORUEE R B, A T B4 5o h g ab—vh A e e 5 + |
TR P — S R — e . R — R — &
(14) 268.1~274.25 m, EROF LM —RE> . BE—WA0R>, JRH B T 45 b &, TEH
IR E
(15) 274.25 ~280.8 m, fEH—IFAOEHHEZE+, REOWIERTLE, BRSGEZE/N;
(16) 280.8 ~286.86 m, WK O R+ —5+HEAME . M —MAe>, RS RIKY .
2.2 HREERMWRAE
BFLAA 0 LA 30 em [H] FE SR A2 ot HURE  ml AF t 2E 805 B, A I a7 1 o R 2 ol M 1 S 5
FE M. PR REHTE S T T AR R AR, AR AN R A MR IR 0.3 ~0.6 m [H]FE
XF 382 Hekf i TD-48 4 [ ZhHGR R LA 15 ~ 100 °C M F#EAT T R G HGB0E, 1B BG4 5
#7100 °C, 200 °C, 250 °C, 300 °C, 340 °C, 380 °C, 420 C, 460 C, 500 °C, 525 C,
550 C, 565 °C, 580 C; M wGH L 20% MFE SE AT F — 2D m#k, TR 43 028 610 °C | 640
C. 670 C ., 690 C, FERMIBBLERMFIRE R EIELHELE (WK 2) E, BraFE
WEIIAT 2 A J d —— UK ARG s R 0 o et SR A R AR TR o3 e, RO i A AR RE RO B0, 7
R (/NT 300 C) Jpf Ak 45 R A G J7 1o, IR G 4 R AR S 2Pk o ) i el R RE TR
2G-755AYHR T 1AL AT

W(Down) . O | 0-NRM N
676 ] NRM NRM
500y 3 O _
300, X 392m \\ 100\'31-0 "
; B ] 25007 165.5m
WAl = 7o B |
2 £ - £0.54
H A /380 = .
al g o S0gent” .
NRpg-! ™ \ o \
| -
0.0 . ' — 0.0 . , ;
N 9k 300 600 RS E(p) 200 400 600
“INRM NRM | 0 JaNRM
~ o :
/ 0100 /\
0—0 <] 103.1m g\200 A % o
/1/200 NRM :\%0_(,. D\E 300 /\ £0.54 269.7m
" / ’q/ = .\'_*u” ’_:l_ i g \-‘ .
J?\i:—l 300 . IO - et
e 200 00 50071 ST b
o ' " EUp) 300 600 E(Up) 200 460 " 600
® g/ C ® R/ C
—o— FEHSR —e— KPS R

B2 TZKO JL A G HBEH T xEERHL YK

Fig. 2 Orthogonal demagnetization plots diagram of typical normal and reversed samples from core TZK9
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Table 1  Variations of main heavy minerals content in core TZK9

WEE/m  AERY/Ma B KA LA HEKG AT A HAA TR R A
6.4 0. 06 9.52 1.22 4.41 1.22 3. 64 0.38 1.15 1.16
16. 6 0.16 6.73 3.73 1.00 0.59 5.11 2. 64 3.79 0.09
29.6 0.29 5.11 7.54 3.23 0.49 2.18 3.57 2.98 0.10
37.8 0.38 3.32 5.25 0.72 0.09 1.81 1.09 2.18 0.25
56.0 0.56 10. 33 6. 46 2.13 2.13 2.94 2.01 1.70 2.13
73.0 0.73 8.33 1.26 2.36 0.38 5.74 1.21 2.42 1.38
89. 1 0.82 7.00 10. 30 2.47 0.58 2.38 0. 85 4.42 0.88
110.3 0.91 5.69 6. 69 4.31 0. 88 2. 44 1.87 4.87 0. 69
128.6 0.99 6.57 2.11 1.14 0.59 3.97 0.76 4.74 0.91
142.7 1. 04 3.46 1.81 0.47 1.23 7.52 0.41 10. 98 3.09
169.2 1.67 10. 34 7.68 1.61 1.52 2.56 0.67 1.75 0.19
204.2 2.07 7.34 3.94 2.88 1.58 0.95 1. 11 4.44 0.99
223.7 2.29 5.30 1.39 2.47 1.53 1.35 1.35 4.06 0. 82
249.7 2.57 7.28 3.93 1. 42 0.76 2.90 1.99 3.26 0.41
253.3 2.61 3.01 2.06 0.19 0.55 4.54 0.95 2.27 1.55
273.4 2.84 5.13 1.75 0.48 1.30 4.38 1.01 5.39 1.27
285.5 2.97 1.96 0.34 0.35 0.32 6. 86 0.00 6. 86 0.17
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Table 2 Variations of main heavy minerals content and mineral indices in core TZK9

WE/m  BRERAT 4738 ik WA AN ATI GZ1 ZTR Rk fs £
6.4 43. 68 0. 00 20. 50 2.87 0.00 76. 15 27. 64 14.32 0.35
16.6 25. 68 3.29 21.40 11. 69 0. 00 58.58 43.15 10. 36 0.63
29.6 32.34 0. 00 29.96 3.18 0. 00 67. 86 29.92 11.91 0.58
37.8 25.51 14.25 17.38 12.85 0. 00 82.83 35.24 5.13 0.56
56.0 30.98 0.23 26. 18 1.08 2.17 76.22 22.18 14. 47 0.48
73.0 38.24 14. 38 8.16 3.02 4.08 50.97 40. 82 11. 89 0.20
89.1 26.90 8. 15 24. 86 1.19 0. 00 92.38 25.38 10. 32 0.41
110.3 35.22 2.75 23.04 0. 00 1.69 78.12 29.97 11. 88 0.38
128.6 33.00 11.15 20. 48 1.07 4.58 73.42 37.70 8.47 0. 40
142.7 28.26 8.47 19. 32 2.24 3.25 81. 69 68. 47 4.34 0.38
169.2 27.57 2.00 24.07 0. 94 0.54 91.94 19. 82 12. 63 0.46
204.2 31.55 4.70 20.77 0. 00 0.32 78.05 11.48 11. 34 0.35
223.7 40. 14 0. 00 31.33 0. 00 0.85 50. 62 20. 36 9.12 0.55
249.7 37.70 4.03 26. 64 0. 00 0. 36 66. 36 28. 48 10. 70 0. 42
253.3 32.56 10.75 27.26 1. 14 3.60 68. 48 60. 19 4.14 0.55
273.4 35.52 4.71 28. 11 0.34 0. 67 63.43 46. 02 6.63 0.48
285.5 51.73 5.83 16. 13 0.00 0. 00 100. 00 77.81 2.31 0.22

BrBt—: 3.0~2.6 Ma (285.5~253.3 m), DIBKEKO -G A -BERD -A W T A-85 4R
F, KRG AN BB, S8R 32.56% ~51.73% F116.13% ~28.11% , REH" .
AT A, Bl E&EE KRBT 10%, 55k 471% ~10.75% ., 4.38% ~ 6.86% |
1.96% ~5.13% , % W/ BB KA (0.34% ~2.06% ) . &4 4 (0.19% ~0.48% ), H
A (0.32% ~1.30%) . R (2.27% ~6.86% ). WA (0.17% ~1.55% ), H'X
. AL fINA L ESAA . BB, BT M BERMIZ AL, S <2% . AT 880 T
63.43 ~100 Z 0], FKVIEYIE A ThBE A 2 D555 AL s GZi 48 B0 A2 {5 [l 46. 02 ~
77.81, FHMER 61,34, FUIR B AL B B A A ok B R KA B L s ZTR 48
BOERAR, BIBIEHIY 2.31 ~6.63, FX{H N 4. 365 XALFE%0285.5 m AbELAIK, 4 0.22,
HAEA2 A48 0.47, 0,55, KRALRER S, URRBET Y MEET YR E, TIRYLLT
B I Az B A U 1 XAk R e

BBt —: 2.6 ~0 Ma (253.3 ~0 m): DIBKERD" -G 75 A -85 4 -0 K A - i 7 A -RED K
F, M E—BE, BiA. BEKA . S afmaEm, 5508 3.32% ~10.34% | 1.22% ~
10.30% , 0.47% ~4.41% , AT A . KA MR WET T HEBEMN, 55K 0.95% ~
7.52% . 0.09% ~2.13% F1 1. 15% ~10.98% , BEE© &SRB K, 0 ~14.38% ,
MINA RS EEAREM, B0 ~4.58%, f£0~0.38 Ma (0~37.8m), MNATHKL, MHILLE
— BB, AT F8 5B s GZi 88048 /N, A fbyu [l 11.48 ~68.47, V314 31.47, %
AP A8 Jo R DX B 9 LA T 0N, T R PR R R XA T ek ZTR 8 A S R, AR Ak
4.34 ~14.47, FHMH 10.49; KALFE BB BN, B Y B EE R .

4 it

i LIk, Wo ORI, TZKO fLAYE A Y4 & LA rb 3V BOR BBk . A R
P fh A8 B My e MRV BUA Y AR T BRIE— TRV KA T S A BRI
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REART . SRAEAL R W AR R R O T S A TR O A AR RAE 5 ATI FR 8K
7E 50.97 ~ 100 Z i}, GZi 5504 T 11.48 ~77.81, FWITLE WK UG 974 i 5 3k . Pl
P 2 BR S

B4 3.0 ~2.6 Ma, TZK9 fLEH Y H & KB -4 75 11 W -G 18 T 0 -85 41, 51
TR FE X VG 30 I b 109 T R B A A TH FL (180 ~268 m) 76 I B 401 ) 5 5 4 2H B R K
BB -5 - AR BT - RE R - M T B - B ML, TR Y R R U M X e A LA
IR YRS LR A A T, EHWAA UM NG -5 1 - - - 0 - T -
i DY, 5 TZKO FLEEER R LS. WL, 7EI%mF B, BFF0IX 5552 W i Sk S ol

Bi4 2.6 ~0 Ma, TZK9 L6 ¥ 4 & 09 Bk Bk -5 45 10 -5 0 -l IR A0 0 48 T 40 -RE Sk
ML E—BrBE, AT aGREmA, #a. KA. a0, SaasEin, fEKAE
A T R A K T TH FLAR XS T B, BOLRR IR RE B B A i, &
B33 JL A 7 47 00 4 e B8 A0 O R ph MEVT R R R . RS XA TR AL A g, K YT
PR 23 m EZ X, MR — UL — W R TR R SR IR K R T
SrR . R, PRI B, % HL X R BOR IR AR 3, (b — S TR Ok BT K
VLR, 45 D040 LR 1% b X T 52 3K VT 3 4 S

SRR LK, A BRI B AN ~ 3. 3% T BBLAE [ ~ 4%0, 42 W 42 Bk A% 72 W A8
BT IEFERW, PR AN (ITCZ) MpiTH, FPEARWE TS =, NRiH
M 1K i) B 5 DX 5 1) 2K 9 R ARG B A T T L T Dk A Bk R R Y, SR
KV AR Y B B I, ST X AR K D, MR AR o (H 5 — 7 i, W IR R ER
T R U0, AT R i PR, G I T 3 AR R R R R I, URR W B R 0B fE
FEE B 3I, A0 VAl FHOG SR, DU A s A R, s SR 5 K VT = A0 R R vk 3] ZTR
FEBCRAE MR, Ik, SEIUZ0LLSE TZK FLIY ZTR 550 B Wi b 25 £ B Z 8 T 2R A%

i,
5 #i

ARSOMATL =AU AL 3 TZKO LAY oy s MR 07 W) 2 6 AT T R G, WEE 4 ik
B, TZK9 fLidsk T HE4 3.0 Ma LUORJRAC-F I DU i 22 £k, 26 DU 42 19 JIE #LA2 T 250. 3 m,
B/M BN T 78.5 my Mo BB LISk, BESEIKRYIE WA BUA IR A A L RS
KAEWIES, 3.0~2.6 Ma WHF W H G NRKT 205 O -BERT -0 T -0, EHZ
WETT RS20, 2.6 ~0 Ma B 6" Y415 N BRERO-20 45 0 -0 W8 1 0 -5 0 -l KA -G Bk,
RV A BB AT B A B LA S R AR, S R O ROV B e 2 T %
DX SEPUZE IR ZTR 5 %00 2 87 4% I vl fE 2 2 15 T sk U2 4L .
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MAGNETOSTRATIGRAPHY AND HEAVY MINERALS
RECORDS OF TZK9 CORE IN SUBEI BASIN

CHENG Yu, LI Xiang-qian, ZHAO Zeng-yu, ZHANG Xiang-yun, GUO Gang
( The Institute of Geological Survey of Jiangsu Province, Nanjing 210049, China)

Abstract; The core TZK9 is located in the northeast Taizhou city (N 32°35’, E120°6"), the south
of Subei Basin. The main kinds of lithology in the core are clay and silty clay. Some silt, sand and
coarse sand are also found. In this study, 382 samples at 30 ~ 60 cm intervals were taken for
paleomagnetic measurements, and 17 samples for heavy minerals test. Magnetostratigraphic results
show that, the M/G and B/M are found at the depth of 250.3 and 78.5 m, respectively.
Extrapolation with accumulation rates suggest that the basal ages for sediments in this core is about
3.0 Ma. ATi index was from 50. 97 to 100, while GZI index was 11.48 to 77. 81, indicating that
the source was metamorphic and igneous rocks. During 3.0 ~2.6 Ma, the main heavy minerals of
TZK9 core were ilmenite, epidote, magnetite, garnet and zircon. Comparing the heavy minerals of
the TZK9 core with Huai river and Yangtze river, it shows that the sediment came from the Huai
river during this time. During 2. 6 ~0 Ma, the main heavy minerals are ilmenite, epidote, zircon,
apatite, garnet and magnetite. The content of zircon, apatite, tourmaline, rutile increases compared
to the previous period, and it indicates that the Yangize river begin to influence this area in this
period. And the ZTR index gradually increased since 2. 6 Ma, which may be related to the change
of global climate.

Key words: Late Pliocene; magnetic stratigraphy; heavy minerals; the Subei Basin





