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Carbonate Diagenesis Controlled by Glacioeustatic Sea-Level Changes.
A Case Study of the Carboniferous-Permian Boundary Section at
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Abstract Based on the case study on the platform-facies carbonate rocks of the Carboniferous-Permian boundary section be-
ing well developed and outcropped in Xikow Zhen an County, Shaanxi Province, China this paperprobes into the carbonate
diagenesis controlled by glacioeustatic sealevel changes and its different patterns. In terms of mineralogical composition and
microfabrics, diagenetic environments in the study area are divided into marine, near surface meteoric and burial environ-
ments. Comprehensive analysis is made on all patterns of carbonate diagenesis and the vertical distribution features of diage-
netic environments. The analytical results reveal that carbonate diagenesis in the Carboniferous-Permian boundary section is
related to the relative stratigraphic position of the rocks in the depositional cyclothem and is controlled by the glacioeustatic
sea level changes. There are distinctive differences in diagenetic patterns betw een lower transgressive sequence and upper re-
gressive sequence in a cycothem. The former is mainly characterized by pressure solution and recrystallization of mudstone
and wackstone in burial environments, while the latter by cementation and leaching of freshw ater in meteoric environments.
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Fig.2 Thin section photomicrographs of carbonate diagenesis in Xikou, Zhen an County, Shaanxi Province
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Fig. 3 Simplified diagram showing the diagenetic history of carbonate rocks in Xikou. Zhen'an County, Shaanxi Province

« »

L« »
H

il ¥ i

3

3

W fi¢ o A g [ E e 1 R RN
[e] Te] o o
/ [e] TeT] B8 A MAARA S e B4
®» ® &® | 000 Lol e od [=] OO
- e - - -
K7 K BB
rd ."‘ 9. .oo
LT ¢o 90 °
°.% 7| 00 %n 8 ™ A
O O < (3] (#f /K ¥ KBE)
[%] ISR A A .
ik A 15
[ [°] S 68 MMM o8 A B
® ® ® | 000 Lol el ed (=] OO
AR Kk K R
e e e L d
e e - e e
¥ 4 £33 ] /E: I 8 e EAE o I K
BEa® [ g G5 Sne B enE B s o s

e dn et Jt DA R SUR
TeAMFEEE, e s At

U R, Ruless (O] RAR A ek

FRAMAOE

Eﬂﬁ
8

i a1 T JEC M) 32 Mo & - D
g DASHARSE (&) wam [w] mwaon [ ] krtskmmitm
4

Fig.4 Diagenetic pattern of carbonate rocks in a complete cyclothem

. ( ( )

31994-20 15 China Academic Journal Eléctronic Publishing House. All rights reserved. http://www.cnki.net



336 — 32

Tucker(1993)  Moore (2001)

(Tucker and Wright, 1990; ) ( )

Wright and V anstone, 2001). , , ,
( ), ,

; ’ Bt £E NER S Rd AP, 58] bR KF K

’ FE P E R KF LB R T A F2 056y &

e A B, Al R RS Rft |

References
) : Bathurst, R. G. C., 1975. Carbonates sediments and their dia-
’ ’ genesis (second edition). Elsevier, Amsterdam.
s (Hird  Bathurst, R.G. C., 1987. Diagenetic enhanced bedding in ar-
and T ucker, 1988). gillaceous platform limestones: Stratified cementation

and selective compaction. Sedimentology, 34: 749— 778.
Budd, D. A., Saller, A. H., Harris, P. M., 1995. Unconformi-

9 2

, ( ties and porosity in carbonate strata. AAPG Memoin
Tulsa Oklahoma, 1—313.

)(Sibley, 1991). i Buxton, T. M., Sibley, D. F., 1981. Pressure solution fea
tures in a shallow buried limestone. Journal of Sedi-
mentary Petrology, 51: 19— 26.

Chen, F.H., Xie, Q. B., Wang G. W., 1999. Carbonate dia-
genesis and sequence stratigraphy: An example from the
Cambrian strata in the Ordos basin. Sedimentary Facies
and Palaeogeography, 19(1); 20— 24 (in Chinese with
’ English abstract).

) Csoma, A. E., Goldstein R. H., Mindszenty, A., et al.,

2004. Diagenetic salinity cycles and sea, level along a



337

major unconformity, M onte Composauro, Italy. Journal
of Sedimentary Research, 74: 889— 903.

Ding P.Z., Jin, T. A., Sun, X. F., 1983. The Permian in
Xikou area of Zhen an County, southern Shaanxi East
Qinling range. Bulletinof the Xi an Institute of Geolo-
gy and Mineral Resources, CAGS, 6: 99— 103 (in Chi-
nese with English abstract).

Ding P.Z., Jin T.A., Sun, X. F., 1987. An excursion guide
to Permian geology of Xikou area, Zhen'an County,
Shaanxi. Bulletinof the Xi an Institute of Geology and
Mineral Resources;, CAGS, 15: 113— 138 (in Chinese
with English abstrac.

Ding P.Z., Jin, T. A.; Sun X F., 1989. The marine Permian strata
and their faunal assemblages in Xikou area of Zhenan Coun-
tys southern Shaanxi East Qinling range. Bulletin of the
Xian Institute of Geology and Mineral Resources, CAGS,
25. 1— 68 (in Chinese with English abstract).

Ding Y.J., Xia G. Y., Li L, et al., 1991. The Carbo niferous-Per-
mian boundary and faunas from Xikou area, Zhen an County,
Shaanxi in eastern Qinling M ountains. Bulletin of the Tian-
jin Institute of Geology and Mineral Resources, CAGS., 24.
1202 (in Chinese with English abstract.

Ding Y. J., Xia G. Y., Xu, S. Y., et al., 1992. The Carbonif-
erous-Permian boundary in China. Geological Publishing
House Beijing (in Chinese).

Ginsburg R.N., Schroeder J. H., 1973. Growth and subma-
rine fossilization of algal cup reefs, Bermuda. Sedimen-
tology, 20.575— 614.

Hird, K., Tucker, M. E., 1988. Contrasting diagenesis of two
Carboniferous oolites from south Wales: A tale of cli-
matic influence. Sedimentology. 35: 587—602.

Jia, Z. Y., Cai Z. X., 1997. Diagenesis stratigraphy and se-
quence stratigraphy. Earth Science—Journal of China
University of Geosciences, 22(5); 538— 543 (in Chinese
with English abstract).

Kabanov, P. B., 2000. Grain micntization as facial indicator in shal-
low-water marine carbonate rocks. Byulleten  Moskovskogo
Obshchestva Ispytateley Prirody, Otdel Geologicheskiy, 75
(4); 39— 48 (in Russian with English abstract).

Kaufmann B., 1997. Diagenesis of Middle Devonian carbonate
mounds of the Mader basin (eastern Antiatlas Morocco).
Journal of Sedimentary Research, 69(5); 945—936.

Kendall C. G. S.C., 1985. Radiaxial fibrous calcite: A reap-
praisal. In; Schneidermann, N., Harris P. M., eds.,
Carbonate cements. SEPM Special Publication, Tulsas
Oklahoma, 36, 59— 77.

Liw, Z. H., Dreybrodt, W., Li, H. J,, 2006. Comparison, of

dissolution rate—Determining mechanisms betw een
limestone and dolomite. Earth Science— Journal of
China University of Geosciences, 31 (3): 411— 416 (in
Chinese with English abstract).

Longman, M. W., 1980. Carbonate diagenetic textures from
near surface diagenetic environment. 4 APG Bulletin, 64
(4):461— 487.

Mcllreath I. A., Morrow, D. W., 1990. Diagenesis, geosci-
ence Canada reprint series 4. Geological Association of
Canada, Waterloo.

Montanez, . P., Gregg, J. M., Shelton K. L., 1997. Basin
wide diagenetic patterns: Integrated petrologic, geo-
chemical and hydrologic considerations. SEPM Special
Publication, Tulsa, Oklahoma, 57.

Moore, C. H., 1989. Carbonate diagenesis and porosity.
Elsevier, Amsterdam.

Moore, C. H., 2001. Carbonate reservoirs; Porosity evolution
and diagenesis in a sequence stratigraphic framework.
Elsevier, Amsterdam.

National Stratigraphic Commit tee, 2001. China regional chro-
nostratigraphic (geo-chronologic) scale. Jourmal of
Stratigraphy, 25(Suppl. ): 359— 360 (in Chinese with
English abstract.

Reids R P., Macintyre, I. G., 1998. Carbonate recrystalliza-
tion in shallow marine environments; A widespread dia-
genetic process forming micritized grains. Journal of
Sedimentary Research, 68(5):928— 946.

Reid, R. P., Macintyre, I. G., 2000. Microboring versus re-
crystallization: Further insight into the micritization
process. Journal of Sedimentary Research, 70 (1)
24—128.

Saller, A. H., 1986. Radiaxial calcite in Lower Miocene stra-
ta, subsurface Enew etak Atoll. Journalof Sedimentary
Petrology, 56: 743— 762.

Salle, A. H., Dickson J. A.D., Matsuda, F., 1999. Evolu-
tion and distribution of porosity associated with sub-
aerial exposure in Upper Paleozoic platform limestones,
West Texas. A APG Bulletin, 83: 1835— 1854.

Schneidermann N., Harris, P. M., 1985. Carbonate cements.
SEPM Special Publication, Tulsa, Oklahoma, 36.

Shinn, E. A., 1971. Aspects of diagenesis of algal cup reefs in
Bermuda. Gulf Coast Assoc., Geol. Soc. Trans., 21:
387— 39%4.

Sibley, D. F., 1991. Secular changes in the amount and tex-
ture of dolomite. Geology, 19: 151— 154.

Tucker, M. E., 1993. Carbonate diagenesis and sequence stratigra-
phy, In. Wright, V. P., ed., Sedimentology review 1. Black-



338 —

32

well Scientific Publications Oxford, 57— 72.

Tucker M. E., Bathurst R.G. C., 1990. Carbonate diagene-
sis. Blackwell Scientific Publications, Oxford.

Tucker M. E., Wright V. P., 1990. Carbonate sedimentolo-
gy. Blackwell Scientific Publications, Oxford.

Wang G. L., Sun X. F., 1973. Carboniferous and Permian
foraminifera of the Qinling range and its geological sig-
nificance. Acta Geologica Sinica, 47(2): 137— 178 (in
Chinese with English abstracv.

Wang, Y. H., Yang, C. Y., Zhang X. L., et al., 1994. Car-
bonate diagenesis. In: Feng, Z.Z., Wang, Y. H., Liu,
H.J., et al., eds., Sedimentology of China. Petroleum
Industry Press Beijing 199— 237 (in Chinese).

Wei L. M., 1995. Study on the micritization of carbonate
grains by bacteria and algae. Acta Sedimentologica Sin-
ica, 13(3); 89— 97 (in Chinese with English abstract).

Wilson, J. L., 1975. Carbonate facies in geological history.
Springer-Verlag Berlin Heidelberg, New York.

Wright, V. P., Vanstone S. D., 2001. Onset of Late Palacozoic gla-
cio-eustasy and the evolving climates of low latitude areas: A
synthesis of current understanding. Journal of the Geolog-
ical Saciety of London, 158; 579— 582.

Xia, G. Y., Ding Y. J., 2002. Stages of Upper Carboniferous and
Lower Permian marine strata in China Geology in China, 29
(1): 20— (in Chinese with English abstract).

Xia G. Y., Ding, Y. J., Ding, H., et al., 1996. On the Car-
boniferous-Permian boundary stratotype in China. Geo-
logical Publishing House, Beijing (in Chinese).

Xiongs B., Heckel P. H., 1996. Cementation patterns and di-
agenesis in the Stanton limestone/ ¢y clothem (Missouri-
an, upper Pennsylvanian) in the northern Midcontinent.
In: Witzke B. J., Ludvigson G. A., Day, J., eds., Pale-
ozoic sequence stratigraphy: Views from the North
American craton. Geological Society of America Special
Paper 306, Boulder, Colorado, 373— 387.

Zhang H.]J., 2004. A Study on the integrated stratigraphy of the
Carboniferous Permian boundary section at Xikou, Zhen an
County, Shaanxi Province [ Dissertation] . China University
of Geosciences Beijing, 1— 88 (in Chinese).

Zhang, H.J., Wang, X. L., Xia G. Y., et al., 2003. The Car-
bonate microfacies and sedimentary environments of the
Carboniferous-Permian boundary section at Xikou,
Zhen an County, Shaanxi Province, China. Geoscience, 17
(4);387—394 (in Chinese with English abstract).

Zhang, H.J., Wang, X. L., Xia G. Y., et al., 2004. Sequence
stratigraphy and sea-level change in the Carboniferous

. . . ,
Permian houndary section at Xikou, Zhen an County,

Shaanxi. Geological Bulletin of China, 23 (4); 336—
344 (in Chinese with English abstract).

s , , 1999.

, 19(1): 20— 24.

’ 9 b 1983-
s 6:
99—103.
> , , 1987.
15: 113—138.
> , , 1989.
’ 25: 1— 68.
s s » . 191
»24: 1—202.
’ ’ ’ 1) 1992 -
s , 1997,
- ,22(5). 538—543.
» Dreybrodt, W., , 2006.
31(3): 411—416.
, 2001. ( )
;25 ( ):359— 360.
, , 1973.
, 47(2); 137—178.
s , s 5 1994,
, 199—237.
, 1995.
s , 2002.
» 29(1): 20— 29.
’ ’ ’ ] 1996 -
, 2004. -
[ ]. : , 1— 88.
’ ’ ’ , 2003. /

» 17(4); 387— 39%4.
. ’ s , 2004. -

»23(4): 336 344.



