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Fig.1 Sketch map s-ho“}ing the types of sedimentary rocks from the Mandouian to Xuzhuangian during
the Early —Middle Cambrian in the North China Platform (after Pan Zhengpu, 1983)
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Fig. 3 Vertical distribution graph of the contents of elements, their ratios and carbon and oxygen isotopic

compositions in mixed siliciclastic —carbonate sediments in Zhangxia, Shandong Province
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Table 1 Contents of elements and their ratios in different kinds of mixed
siliciclasfic — carbonate sediments in Zhangxia, Shandong Province

&% 5 H #® AlO; MgO Ca0 K0 Na,0 Fe;0, Ti Mn

MM —1 S 1.58 11. 24 20. 02 0. 67 0. 02 4. 47 815 2470

94M—5 BEHE 0.13 17.66 | 23.79 0.03 0.02 0. 65 40 " 3819
94M—14 RAAEE 7.12 7.46 16. 05 5.05 0.28 2.92 2927 789
94M—32 RERZEH 11.25 6.97 8. 68 7.04 0. 64 9. 09 5110 455
94M —48 HERAREA 10.91 6.67 8.63 6.98 0.59 6. 44 4121 636
94M—53 KERATE 0.35 13.16 | 33.00 0.16 0. 45 0.76 - 39 1101
94M—55 KamRy 11. 74 6.73 7.18 5.78 0.35 7.73 3724 690
94M—56 KgaR: 14.59 5.78 2.46 6.75 0. 42 5.92 5512 327
94M—58 MAKE 0.79 1. 30 51.78 0. 40 0. 09 0.62 184 634
94M —62 RaERE 13.33 6.96 8.42 6.33 0.78 5.56 4399 808
94M—67 HZ# 7.30 11.17 | 15.70 3.68 0.51 4.58 2405 952
94M — 82 MR KRE 0.92 0.73 41.91 0.31 0.18 0. 61 252 | 1425
94M—83 BB RTE 15.48 2.72 1.25 4.77 1.19 7.07 4787 390
94M —85 EYRBERE 1.34 0. 80 41.55 0.26 0.44 1.13 320 | 7077
94M—86 B RAE 6. 46 1.12 22. 04 1.03 1.78 3.05 1631 4402
94M — 87 L} 35 0.62 0.73 54. 96 0.19 0.16 "1.13 223 - | 8490
94M—88 RBERA 10.55 2.19 2.44 2.15 1.75 5. 20 3005 461
94M—89 SYRBERSE 0.46 0.55 55. 25 0.04 0.23 | 0.58 157 13138
94M —96 RYRTA 14.58 3.71 2.14 3.20 2.02 Tu 76 7578 482
94M—99 MEKE 2.02 0.63 40,63 0.35 0.37 6. 26 320 4231
94M—100 BBETE 12. 49 2.57 2.85 2.56 2.09 6.13 3565 541
94M—115 BREARE 2.68 0. 68 38.50 0.57 0. 62 1.84 777 4031
94M—130 | BRSRKHE 0.58 0. 61 54. 95 0.15 0.16 0. 96 139 5426
9AM—141 | 4SWMHEEXKEH 0.67 0. 67 51.55 0.20 0.13 | 1.15 103 4522
94M—151 WRKE 0.98 0.77 51.05 0.38 0.08 1. 64 144 5126

® S 5 # Zr | P | St |Ba| V [Ni| Cr | St/Ba | Mg/Ca Zr/Mn NIV

(X107%) | (X107%)

94M—1 Bz 17 [ 252| 57 {359 54 | 3| 24 | 0.16 | 0.47 0.52 0.05

94M—5 BE#H 0.7 |196| 51 | 19 |22 | —1| 19 | 2.74 | 0.62 0.14 0
94AM—14 REA=E 67 1484 62 |171| 89 [ 2| 76 0. 36 0.39 6.55 0.02
94M 32 REAZH 111 | 573 | 50 [ 320143 (13| 107 | 0.16 0. 67 18. 93 0.09
94M—48 HzARSE 89 |620| 43 | 247 (118 | 20| 85 0.18 0.65 10. 84 0.17
94M—53 KBRAaz# 10 [ 250108 34 | 21 | — | 39 3.21 0. 34 0. 69 0
94M—55 KabaRsE 90 | 547 (108 | 291 | 118 [ 24 | 93 0.37 0.79 10.15 0.20
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% B & # ze | P s | B | v ni| o | sma |Mgca| ZM | NV
(X107¢) | (X107%)
94M—56 kKFaRE 154 | 690 29 [ 316|148 |31 | 104 [ 0.09 1.97 36.58 0.21
94M—58 mRKE 11 |115|156 | 105| 60 | — | 37 | 1.40 | 0.02 1.36 0
94M—62 RaaRs 118 | 526 | 42 284|136 | 20| 117 | 0.15 | 0.69 11. 33 0.15
94M — 67 BE#H 67 |540 | 65 | 202} 72 [11| 72 | 0.32 | 0.60 5.43 0.15
94M—82 L -8 3= 11 184|200 | 31 [ 45 | — | 40 6.41 0.01 0.61 |~ O
94M—83 RPREAH 124 [ 790 | 36 337|138 |44 | 138 | 0.11 | 1.83 24.75 0.32
9aM—85 | SWHMKHE | 11 [ 20319939 |15 [ —| 64 | 5.15 | 0.02 0.12 0
94M—86 BYEHETE 42 1281 89 | 131} 49 | 5 (. 70 0.68 | 0.04 0.74 0.10
94M— 87 R 1n [2es|187|32 (19| —| 43 | 578 | 0.o1 | 010 | o
94M—88 BRPRAE 78 [579| 29 |168) 95 |27 97 | 0.17 | 0.75 13. 09 0. 29
9aM—89 | &WEEMKE | 11 225196 65 | 17 | — | 220 | 3.02 | 0.01 0. 08 0
9UM—96 | WBPEIE 139 830} 35 {253 | 17148 166 | 0.14 | 1.46 28.76 0.28
94M—99 WK 14 | 2524106 99 | 33 | 10| 45 1.08 | o.01 0. 34 0.31
94M—100 NP RTH 89 |687| 34 198} 11130 110 | 0.17 0.76 12. 74 0.27
94M—115 BERRKE 29 [353(258|377] 41 | 7| 54 | 0.68 | 0.0l 0.56 0.17
94M—130 | B ERME KA | 11 |321|243]| 30 | 15 | —| 41 | 815 { 0.01 0.16 0
94M—141 | 4MHBKEAE | 11 |305[297) 61 | 14 { —| 54 | 4.90 | 0.01 0.19 0
94M—151 WEXH 10 | 906 |324}642| 16 | —| 41 | 0.50 | 0.01 0.15 0

E: i* Aleg\ Mg(')‘ CaO‘ Kzo\ NaZO\ Fezog ﬁﬁﬁ 1, Tl\ Mn\ Zl'\ P\ Sl'\ Bﬂ\ V‘ Nl\ Cr)‘JXIO_‘ﬁ,

22 LFEFKEHETHERERBRECORMNKARSE ZH
Table 1 Carbon and oxygen isotopic compositions and Z values of the Mondouian—

Xuzhuangian (Early —Middle Cambrian) carbonate rocks in Zhangxia, Shandong Province

C | %0 33C | 880
HEES ot (PDB) | (PDB) 2| RERS ot (PDB) | (PDB) 2@
9M—1 BHE# —1.31 —8.31]120.47 | 94M—67 BEg# —1.20 |—11.15( 119. 29
94M—5 BEH 0.11 | —7.63}123.72| 94M—82 R KA —0.68 | —9.11 | 121.37
94M—9 HE$E —0.92 | —8.40[121.23 | 94M—85 | EMHMKSE | —1.98| —9.11 | 118.70
94M—14 | REAAZEH | —2.44 | —7.32|118.26 | 94M—87 SNEKE —2.25[ —9.14 [ 118.14
94M—18 | BEE =S | 1.14 | —5.66|126.82 | 94M—89 | £ W MK | —1.98 | —9.07 | 118.73
MM—24 | REBZE#H | —0.56 | —6.44 [ 122.95 | 94M—99 L Ly ¥ —1.10 | —7.95 | 121. 09
94M—32 | RABEZHE | —0.51 ] —5.90 | 124.05 | 94M—107 KA —0.95 |—10.07( 120. 34
94M—37 | KEHEZH | —0.61 [—14.89]118.63 | 94aM—115 | HEHKHE | —0.75| —8.90 | 121.33
94M—48 | AZHEA | —0.85| —6.40 | 121.98 | 94M—130 | B/EMRKHE | —1.40 | —9.94 [ 119.48
94M—53 | KBAT=H | —2.59| —5.49{115.26 | 94M—141 | B MKHE | —0.37 | —8.67 | 122.22
94M—58 WAKE | —0.26| —4.711124.42 | 94M—151 SME KA —0.54 | —8.57 | 121.93




70 W% W 14 4%

4 A VTR GRS WA

4.1 WL
GREULWERMRAERFE, XREVBAEA T HEARG AR, RERHEBL
MRLAKEBX A AGRUREFFEAGHBRBEIH, YRBARRIE A FHEEN
HOE., BYHEKE, SERERTAHE, SEURRARTE, RLXEAR, BRAEW
(ERMEEMEFELER, BERRSH, ARBAEATH. SREWENEREAZELE,
RHABAEETHBEYDER, BUBRLRAALAHEBE. AAHERXRFLABRNBER. X
MAOZEHNERBRXEENBEGTR X SHEBRIFBARLS, HIELERELE U5%—
55%0), & pH fH (8—10), & Mg**/Ca’" (10: 1) WHEh, A=A JHENE KPR
HRFSIREBEPIENAKEAZERDT.
HTRLARKMMMRETLELEERA RO, LAZAFEERBHE/ME
W, XNV, TURBETNRERY, EXEAZERIRISKESR, B
REERUDSBREEARA. BOHEAZSE, HATLAENAZHERE, LZRE, &
ALO;, KO, TiO, S BB EME, EXBANNEN I BHMEEYNAEETATRAE
ERED., BT KER, £FEAREZ L, BAHUEALEEE.
MENEILMEXREOAEAELBLPIREEZNE /N, BEERERIARDSEEN
B, EAEZHMARD, EFEH T8 LA 2998 Kb RES AL #E R =
Y. HTRAPWED TEKNHMETLRL, BRAUEYERLD, ABEREARHEERD.
A4, BAPEEUEOZESREINTEMNZRSERRN AN REZENBAR®RT
BAWHEFEREFVFEEHEE, NEEER/D, NRERRBSIE.
4.2 EEN—HEM
EEMFENBRAELBLAH# ST K, FEIREBLH/. XREAEEL
Fiah, BEXKESHBANRERRDERLNE. BUETERS IlMA—EHAR
A%, HERHNZH, FRBRERERRS . KEALEYHRBKSE. MAKE. BBEAKE.
BRAOKES, FUNMBEKERIRE, SEF4AGKE4HAHKENER. EEZAMM,
ELRRKAETPEEIHLYEBNMERDRABRDERAXREHE.
MEXKEEMBUHER/IMEYHER,. ARARBIE, BHEREBERELR, M4EY
BREH=ZHHEE, YHBARKH, SNNEIZRBENEYHERAESHER, HEH)
R R0 gH, ol RS, HUERHERIE, SEEEE/N, KEZ/HF 0.7 mm,
XRHMBEERT CaCO; i FEHZBEM, FEENRABYR (KE="HHABFHH
B Hmh, RHRERTHIEKEEGT, ZRBEYENBEKOXEHERMHRT
B, MAHAFRLERARNUREEN RERENER. RRXAEEUEK, MBYLY
mMmRER. Bit, EEARGEANNEKENATHRRMERBERENTY. AMK
KEREYRBREPAEZEA —BDRAX,. KO, cBEABRERE, GEKAN®
BEHZ, SHREYRIANTY.
ERE4AS5REMANRCRPRIE, TEONITY. HEBDRAGXEREBER
HEE, Fe,0, S BE, TR THSHE, BHEFEEFENIE., IHKBRILE SRR




bR LEES FAUBETHERERRESHEFEERS TR 71

RAWERXE, RATENRBENES PESAORKE, HEHBR HAZKEE,
5 BAUVHIEHERITE

51 BEEEWL

BYHEAFEREEEBINAKRSRRENAKZAHSHTEATIBTEREST
B, B ArHE, STAEACSEMBERENETR, EFEX, KEERKRE
KB KEENFS0E100m, HAEEFRETAEGEYRAREEH, £KEI0m £ELHKR
BEFERE, /DT 10—20m X BES/NY, BAEEEATUBERRE 5 BERBI
BE, ERUREXWEL. BSFEEATARRANRK, X 8K R% K@
HKHWERNMEHERRZENRNERAFEN, EZEANHEIENENTABOTARSE, T
HR/LANMERNEFEAEATTRBENE®E S PITE.
5.1.1 =—g4Fa%xi

RERMIR, 2REENSEESFZHHTRET TIER, s 8 RERD
FHEPERUBEBERRE -NTEST KNWIR, XAAINE LARLPEREMMBRITRZE
L, BHERZPAZETEZENMES, MRKENVEREEEZNEN, BEERZE
HiMR, sEELEBEBREAAL, TRHEZHBEE, HREEZHTHE,
5.1.2 =84 F@ET

ZRBTHHAHHS TREALZAN - ERMEZFIIREFUEHTRER, KH
ERETRAKEBTEEALT, AMBESERBENRESGAR, ZZHMERFRKER
ESHERXEMNHEMNNEESETRENBEFI. ST UERTFHERAKERE, KK
fkFEE., BRAZRBERKUKRBAR. LAKERXFTAMCEIGHAEE, BER
HEE, BAUKRBEARTRERETAL, RRANEAGERE, IHFNKEER
IW—REMEEFTSN (A2, NEFFATURBEER4A —REHAVE D, KR
ERESR/S, T HRABFEATAOARNHRE, RAIRENETFEH LANEBHTRE;
A—-HEBER LM FAEBER/D, HXERNETFEELTUERTBHFY
AHAEIH. STERELARBKUPRERETER, YEENELS, B EHBETK
BE, FRERENEEARNIFE @I EEBOMNR, AmMERRRETH, W
BV FREA KRR =R B TR, mrﬁ¥ETﬁ%EﬁWEW&rE%QWMﬂ
THRREMES, NTIUREEBRDRABEBEREBRRNE.

ERPHEITFHNELBERR., IHEHENIAERELEISN, ARERATUE
mmBARE, BYEAESNENEHAOEWBREHAMAN, XA KRS FEZE R
BERNEASEBOTRERTHERBNO AN HRE, PEFNEKBREE SRENRRER
HEHEZENERER., XHUBEREELBERAERYE,
5.2 HiEERe

SROHEEHENT ARWERLS—PRAMHN — KB FEEK?, £itbsgEd
ERMUMBFH LATESLERRTHERBERENREARERT KRENE R EER K
BHEPMEX B ET. PERATEEESR /D, X5€EERESHEHNEE, B
BUEER/N, BTFERE, AEKCHETRAREARZTREX, BEE4P 2HE



72 MR ¥ W 14 ¥

WELER RN . TERANARIERRAKER, A EZTHKHPNBRENTY. X
RAHNEAREHERHNEYRXMIBRAINIERE, ANTERBARE LEHTYORY
el AATHRARSVAAERYRELHEHRERBRATHR., EHRETKE/ NGB
BERE, ZWKEER, AHAE, NBSHEEBEZE/D, EANEEERE, RZ, 4%
JRVIREE R KR, SRR SEKEK, YA ERENTRE.

HWETENZBKENERSREVEEAERERBRERMY, X2 EBE
ERPHEBFEEADE, TELRLREVFEEASRBRERERBRNOEM, &
TREROTIRAR, BFEALASERBAVIERASR ME, & FE L F oo &8
K, KR, BFE FTREREBRE, TRHEHEE, Ctned, PEIMHEITER
B/A, NBRERPRANEGETFEASAIEZETLREBTVEEL, WENEHRKEN.
5.3 H&EEW :

SEVTLLES K. BRI EAEERERNZL2RNE FEEL, RERHE
BATERCLELEA SRR, BOFFIE ket 4 i s 3R 905 2 W51 A9 K Bl oK
FERNAEMMRRPA, KFEOEBRE N ERERGE ', b 5] 24 x5 8% 1
WER (EFHEE10—15 m/ka) MERWEVFETRE (FTREE1—1.5m/ka)?, X
EXNHENEBFEEAF=ENRERERABRARSHE, WAKEBXK=2FKN, &
ZWERBSWERA, E—-PUBRREP, HEKEERRTIHBANKEREEHEZ/N
FTARAEBREAGTERANREATREE., X5KEHR. HESIENESHRES FERE
RN RER R —BH, HFRAHEXE.

SEFHUTEIYHYRELRBHBEAGIA, £l PERUSZHER
DR, HEAEAE, REYNNEKER/)D, BB TFR, KRFREEXAMHRF AN
HEER, MUBDRRBEAKTEMERIABZIBRHESE.
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Mixed Siliciclastic —Carbonate Sediments during the Lower —Middle
Cambrian in the North China Platform

Jiang Maosheng Sha Qing'an and Liu Min

(Institute of Geology. Academia Sinica, Beijing 100029)

Abstract

Mixed siliciclastic —carbonate deposits from the Mandouian Formation to the Xuzhuangian
Formation during the Early—Middle Cambrian in the North China Platform were interbeds of
siliciclastic and carbonate rocks with high frenquency and mixed sediments with both siliciclas-
tic and carbonate components. The former indicated interbeds of the mudstone and dolostone
or the grainstone and silty shale, the latter formed the argillaceous dolostone, dolomitic muds-
tone, quartz calcarenite etc.

The study on geochemistry of elements indicated the content of calcium gradually in-
creased from the Mandouian to Xuzhuangian Formation with the increasing of limestone. But
the content of magnesium decreased gradually with the decreasing of dolostone. Mg/Ca ratios
were higher in Mandouianu Formation than in Maozhuangian and Xuzhuangian Formation.
The content of trace element Sr was higher in limestone, 150-—300X10~%; medium in argilla-
ceous limestone, 100X 107 ¢+ ; lower in argillaceous dolostone, mudstone and silty shale, <C
100X 107° Sr/Ba>>1 in limestone, <1 in most mudstone and argillaceous dolostone. Mn=
4000—13000X 107 in limestone, <2500 10~° in dolostone, <{1000X 10~ ° in mudstone and
argillaceous dolostone. The contents of Ti, Cr, Ni, V and etc. were higher in mudstone and
silty shale, medium in argillaceous dolostone and dolostone, lower in limestone.

The stable carbon and oxygen isotopic data of carbonate rocks indicated that the variant
scale of isotopic values was greater in the Mandouian and in the lower part of Maozhuangian
Formation, 8'*C: —2. 59%,—+1. 14%,(PDB) and 3%0. —14. 89%,— —4. 71%,(PDB) ; while

they were smaller in the upper part of Maozhuangian and in the Xuzhuangian Formation, —2.
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25%——0. 37%, (PDB), —10. 07%— — 7. 95%, (PDB) respectively. It could be deduced that
the sea water was relatively shallow during the Mandouian and the early Maozhuangianstage,
thus minor scale sea level changes could cause the changes of salinity, reduction —oxdation con-
ditions, temperature and circulation of sedimentary environment, till the late Maozhuangian
and Xuzhuangian, the sea water became relatively deep and sedimentary environment was sta-
ble.

It was considered that transgression expanded gradually from the Early to Middle Cambri-
an in the North China Platform. The terrigenous deposits and dolostone decreased but lime-
stone deposits increased from the Mandouian to Xuzhuangian. During Mandouian the trans-
gressive cycles were deposits of parasyngenetic dolostone and regressive cycles were mud de-
posits, from Maozhuangian to Xuzhuangian the transgressive cycles were grainstone and
regressive cycles were silty shales. The third sea level changes showed a model of rapid trans-
gression and slow regression.

Key words: mixed siliciclastic — carbonate sediment environment analysis sea level
changes transgressive—regressive cycles the early and middle cambrian north china plat-

form.



