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Abstract ; Origin and classification of glauconite, a typical kind of sedimentary facies indicator, have long been the hot
topics of mineralogy and sedimentology. This paper investigates the characteristics of autochthonous, parautochthonous and
allochthonous glauconite ,and documents its classification systems and genesis based on previous researches on the genesis
of glauconite and a large number of case studies of glauconite worldwide. Several hypotheses have been proposed to inter-
pret the genesis of autochthonous glauconite. The results suggest that the grain verdissement and pseudomorphic replace-
ment hypotheses are applicable for the interpretation of the genesis of granular and autochthonous glauconite in the micro-
scopic pores of shale,but are inapplicable for the interpretation of the formation of glauconite cement in intergranular
pores in sandstones. Different types of glauconite show significant differences in elemental composition , maturity , morpho-
logy and hosting environment. Autochthonous glauconite tends to accumulate in a thin layer of condensed section, and
shows high maturity. Its element-composition features, thus, are symptomatic of depositional environment. Parautoch-
thonous glauconite is characterized by multi-stage involucrums. Detrital glauconite generally accumulates in sandstones
with large-scale bedding structure ,and is commonly oval or granular. Its element-composition features cannot be used as
the indicators of sedimentary environments. New classification systems are proposed to replace the current confused classi-
fication systems of glauconite. The glauconites are divided into “primary” vs. “secondary” classes and “autochthonous”
vs. “allochthonous” categories , according to two main criteria (i. e. ,genesis and whether removing from the initial forma-

tion place). An authigenic precipitation and cementation theory is proposed to interpret the genesis of glauconite that
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shows shapes of cement,halo edge and involucrum. Moreover, the existence of the authigenic glauconite cement is proved

by a large number of case studies. Glauconite, therefore , plays a significant role in diagnosis sedimentary environment,

rock dating and improving reservoir physical properties.

Key words : autochthonous glauconite, allochthonous glauconite , maturity, classification system, authigenic precipitation

and cementation theory, sedimentary environment
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Fig. 1 Schematic diagram showing the process of glauconitization of spherulite host'
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Fig. 2 X-ray diffraction trace, FWHM and d(001 ) data of

glauconites at various maturity stagess]
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the Cretaceous in Oriente Basin, Ecuador
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Table 1 Characteristics comparison of autochthonous and allochthonous glauconites
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Table 2 Classification system, genetic mechanism and characteristics of glauconite proposed in this paper
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a. Oriente ZHl IR AR b AU BT H R T DIRA AR IRE RIS A R S A FAVE R s e AR BRI R & T AL A 0eib
d. REHEEEE R A Ao ERUEET H N R KIBINA AT A SRR DR R KRR B 3880
g HREEYIRIE ST



5 6 1] i3S RIS RIGAR AT K R AE S AP AR R AR 961

A B TR T S AT AR Akt — 2B A it A YT I
i R BT

4.2 HMIRBEANMREENX

4.2.1 BHLHITREE L

KA (RT3 W, LA TR ER S v ) S5 0 4
EEL T 30 ~ 500 m , JLAE T 2218 1 Bl 42 51
By BB TS A e R R E AR ER
AL 550 SR P B PR, DM MR A 1 4 P 2y
AT A B HZ VNF 1 ~3 m) i 38550 4k ifg
ik R B B R bR s 2 — ) X S e 1
J0 S K TR M B FRE T A AR
PRI, K309 SR T A 1 g — b LR A ST B UAH R
W1 32 W UUREREE 00 LR R 2 T 2
SUDA NI ) =9 E A Vb Ty 1 TR (E P2
P T ST B) AR o P - T T 38 0 8 B0 ) Bl Ao 25
VERIG , A7 LA VE S b 5075 8 1 4 0 TR S B A T
BIHAAT ., EI, TESTIUBUEREE AT, B S AR
3 ) BRI A TR 7 920, LA S 0 o e T
AT g BE AR B 2R HB R R4 0 DX Sl 2 X
PR R GORE, T 5 418 48 47 7T LS5 7R BV 0E 1
KBNS s S

B35 T, A5 RN IE 25 (0 5 40 R AR SR
TS SREE Y HIE LT T — 5 BB FHTITIE B, 5 43
0 E AR TT L T8 78 B PR BT B AL T
B KAy I B O

2% G W LR

H B ARAR R PRI Y 250 Ma H 40 % B 4F IR 508
SEABEAT P K - Ar AR LAY 0T ER g i
F S L £ A L 25 BRI G5H)  H AR +A0A F T Ar B
A7, B K ) B TR O, SR, R
K — Ar 4R 45 5L 2 W33 5 12 1 )2 4F W 355 58 4F 4%
k., Smith (1998 ) "' 55 1 A3 48 47 T Ar — ¥ Ar JI4E$L
AR It T3 — 1) BB, R 5k ol TR T A A K
J2, 3% r AR 2Bl — E B4R 2. Gopalan
(2008) " Fil Cecil (2011 ) ) 3 i i 4 47 T K -
Ca il Rb — Sr H AT H 245 W B I 52 , 1525 3 R
ST A —SE IR 2% . A5 SR VSR U B
BRI, PRI AR I /N THURVERS . L, %531
WELE AT R R AT K — Ar VIR B0 ELRl . ST
VAT Y R AE I VAT KBTI AR, {EL7E B 2 ]
R R T S T RE S DT B0 4 R R it
BES %,

AN, A (1998) AR R A A ]
R AR IR — WL, 35— R A3 S i I A A

4.2.2

FRAORL , REA S WAL f5 40 T 2 A1 A LA B ~F 1 78 A 15
Do MEERAT Ar = Ar A8 A VI v 145 B, S e 16
ZgA A 1] W7 R TR, DA T P e 4 BRI IR AZPE B 1 O
KT 4 R T T A8 I 10 0 A o G 4 R T T AR Ak
SR A BRI A AL BT A L

4.2.3 BB IHEE Y B EAE R

Hesselbo(1996) "' BF5EH % P4 & W3 A1 b 4 K IR
G 1 0T R S 125 T O b S R BT LA
P, X ARG AT 7 VLR 3 W O DR b 5 T 3t
AT BB A, AEJRZ /R Orient #1123 R AP
e R A, T ELE A — I Tl ae Y
Diaz % (2003) YN EER A B AN 24 2 AL |
B R AR EAT N, TS 5 RS
ARIR], B A B A 2 A e 1) A A ) T
SEFNTF L7 0484k . Kazerouni %5 (2013 ) % JLif
A S R P R T A B ST L B T
FEHR GG AR oh B SER 20 0 2875 2 o AR iy fe
WURE 1 25 7 A dek 1 FLBR, o J2 A AR 10 B3 i 1
S5 F MR Oriente 75 Hb 115 3 A1 JEib 2 1B R &
B, B AT D R AR AT BT SR T FLIRE X A R
T B 25 T T 1 F B FLBRB AN R 7 . R, %o
T LRAT (537 B FL XA 2 M 1 s R R
WAL 5 B — R ARG AR I
5 455

1) MEEAT TR BOHLER B RIS A 4, B A
L R 38 A il PR B3 S22 T M B3 | TR 23
PE AR B4R G, T 15 26 PR 4T3 8K TC 1 i RR 1 4
PRI AT BRI

2) U S R SR A R (5 A TR AL
MR RIS AT R A TR AF 45
J7 A W B R 22 5

3) HEUE B R ILH " AL A 2 g A
CUHET TS, R B AR TE RIS R S R
FEMR BRI S AT TR IR, IFE— A A R 75 ik
B R A A S N S A

4) 1B TESE R TURRES 2 0143 A PR3 |
K — Ar [7f37 220045 | J2 it 4507 T 1 LA )32 1
FH o TR 10 43 R 25 5 XAk 2 e 1 3 P
AL R T B — B R AR

2 £ X Wt

[1] Burst J F. Mineral heterogeneity in “ glauconite” pellets [ J]. The
American Mineralogist,1958 ,43(5) ;481 —497.
[2] Odin G S, Matter A. De glauconiarum origine [ J ]. Sedimentology,



962 £ 5 R AR TR 437 &
1981,28(5) ;611 —641. [16] Amorosi A,Sammartino I, Tateo F. Evolution patterns of glaucony ma-
[3] Odin G S,Fullaga P D. Geological significance of the glaucony facies turity : A mineralogical and geochemical approach[ J]. Deep Sea Re-

[4]

(6]

[9]

[11]

[C]//0din G S. Green Marine Clays: Developments in Sedimentolo-
gy. Amsterdam ; Elsevier,1988 ;295 —332.

JEV B 2R BB, A K ERE L el SRS 2 B R A R
o R A AOITURR R B [T ] M BTl 41, 2009,28 (7 ) 985 -
990.

Zhou Xigiang,Li Nan, Liang Guangsheng, et al. Sedimentary signifi-
cance of the autochthonous glauconite in stromatolitic limestones of
the Mesoproterozoic Tieling Formation in Jixian, Tianjin,North China
[J]. Geological Bulletin of China,2009,28(7) :985 —990.

Fischer H. Glauconite formation : discussion of the terms authigenic,
perigenic , allogenic , and meta-allogenic[ J]. Eclogae Geologicae Hel-
vetiae,1990,83(1) :1 -6.

HESCAH , BB, B 0, 45, rhocly (RN T o e E LR BT
IR A < L IR L F T R 2R S [ T ] 2 T 2%, 2008, 15
(4):146 - 158.

Mei Mingxiang, Yang Fengjie, Gao Jinhan, et al. Glauconites formed
in the high-energy shallow-marine environment of the late Mesoprot-
erozoic:a case study from Tieling Formation at Jixian section in Tian-
jin,North China[ J ]. Earth Science Frontiers,2008,15(4) ;146 -
158.

Stille P, Claue N. The process of glauconitization ; chemical and iso-
topic evidence[ J]. Contributions to Mineralogy and Petrology, 1994,
117(3) :253 -262.

Amorosi A. Detecting compositional , spatial , and temporal attributes
of glaucony:a tool for provenance research[ J]. Sedimentary Geolo-
gy,1997,109(1 -2) ;135 - 153.

ZRI, SROCIE WHIB AR, 5. P R AL IS 1 2420 Albian 196 4% A1 Y
PR BT L) . TR, 2011,57(1) 163 =72

Li Xiang, Cai Yuanfeng, Hu Xiumian, et al. The mineralogical charac-
teristics of Cretaceous Albian glauconite in Zanda, Southwestern Xi-
zang( Tibet) of China and its geological implications[ J]. Geological
Review,2011,57(1) :63 -72.

WRIBUER  ZE e WP A, 5. T (i IR 8 A 1 R AR R 2
X T]. HATYHFZE,2014,33(5) 971 -979.

Chen Shuhui,Li Yun,Hu Zuowei, et al. Genesis, diagnostic role and
age significance of glauconites[ J]. Acta Petrologica et Mineralogica,
2014,33(5) :971 -979.

AAR 2R B . SACTORR F it 19 203 5 72 B FG i A i)
[J]. w274 ,1985,5(1) :80 — 84.

Zhu Fuming,Zhu Mingshan. The separation of glauconite in modern
sediments and the problem of its genesis| J]. Acta Mineralogica Sini-
ca,1985,5(1) ;80 - 84.

EE 3, MARE. A DU h iS4 ()] M PR R BE
#1979, (4) :33 - 50.

Wang Yuwen, Lin Zhenhong. Glauconite in modern marine sediments
[ J]. Marine Science Bulletin, 1979, (4) :33 -50.

Hower J. Some factors concerning the nature and origin of glauconite
[J]. The American Mineralogist,1961,46(3) ;313 —334.

Harder H. Syntheses of glauconite at surface temperatures[ J ]. Clays
and Clay Minerals,1980,28(3) ;217 —222.

Banerjee S, Chattoraj S L, Saraswat P K, et al. The origin and matura-
tion of lagoonal glauconites: a case study from the Oligocene Mani-
yara Fort Formation, western Kutch, India[ J]. Geological Journal ,

2012,47(4) 357 - 371.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

search Part ]I : Topical Studies in Oceanography,2007,54 1364 -
1374.

Banerjee S, Bansal U, Pande K, et al. Compositional variability of
glauconites within the Upper Cretaceous Karai Shale Formation, Cau-
very Basin, India; Implications for evaluation of stratigraphic conden-
sation[ J]. Sedimentary Geology,2016,331:12 —29.

VAR, SRR, IR . onir U S ATIER L i FER A
JERBE RS R0 (1], Hi2ATi%%,2016,23(6) :1 - 17.

Tang Dongjie, Shi Xiaoying, Ma Jianbai. Mesoproterozoic glaucony as
a potential mineral poxy for shallow chemocline in the Precambrian
[J]. Earth Science Frontiers,2016,23(6) ;1 —17.

Amorosi A, Guidi R, Mas R, et al. Glaucony from the Cretaceous of
the Sierra de Guadarrama( Central Spain) and its application in a se-
quence-stratigraphic context[ J ]. International Journal of Earth Sci-
ences,2012,101(2) :415 —-427.

T AT =, B30, 5. WAk A B0 2 AR B W IR 5T
L] AT #50T.,2016,45(2) :30 -35.

Su Shuangqing, Chuan Xiuwen, Ma Hongwen, et al. Mineralogical
characteristics of glauconite and its applicantion reseach[ J]. Indus-
trial Minerals & Processing,2016,45(2) .30 —35.

Strickler M E, Ferrell R E. Fe substitution for Al in Glauconite with
increasing diagenesis in the first Wilcox sandstone( Lower Eocene) ,
Livingston Parish, Louisiana[ J ]. Clays and Clay Minerals, 1990,38
(1):69 -76.

BaioumyH M, Boulis S N. Glauconites from the Bahariya Oasis: An
evidence for Cenomanian marine transgression in Egypt[ J]. Journal
of African Earth Sciences,2012,70(1) :1 -7.

Baioumy H M, Boulis S N. Non-pelletal glauconite from the Campa-
nian Qusseir Formation, Egypt; Implication for glauconitization[ J .
Sedimentary Geology,2012,249(1):1 -9.

Amorosi A. Glaucony and sequence stratigraphy :a conceptual frame-
work of distribution in siliciclastic sequences[ J]. Journal of Sedi-
mentary Research,1995,B65(4) :419 -425.

AR 2, B B AR AR 2k i R IR [ 7). DEBLE 4, 19875
(3):171 = 179.

Chen Lirong, Duan Weimin. 1987. Formation of glauconite as infill-
ings of organism [ J ]. Acta Sedimentologica Sinica, 1987,5 (3):
171 - 179.

Eder V G, Martin-Algarra A, Sdnchez-Navas A, et al. Depositional
controls on glaucony texture and composition, Upper Jurassic, West
Siberian Basin[ J]. Sedimentology ,2007 ,54(6) :1365 - 1387.
TIRH. ST RS X R T 2H 1 1 A R AR AT R [T ]
FAL 4 B S 44, 1991,19(4) :10 - 15.

Ding Shuli. The property of glauconite and its facies-indicating signif-
icance in Longtan Formation Nayong District Guizhou Province[ J].
Coal Geology & Exploration,1991,19(4) .10 —15.

A 2R 5 A 1] 58 Hb DXV A AT AR AR R DD BRI B T
(] R TR AR 2 B 2R, 1992, (2) :54 - 58.

Chang Quanming. Research on the concentration features and the sed-
imental context of glauconite in Shimenzhai Area, Qinhuangdao[ J].
Journal of Tangshan Institute of Technology,1992,(2) :54 - 58.
RAEH . IR e T RIS R E R DU [ T]. )2 27 203K,
1992,16(3) ;210 -215.

Wu Jianjun. The property and sedimentary environment of glauconite



5 6 1]

W T R R PR RS R b 963

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

of Longtan Formation in south Jiangsu Province[ J]. Journal of Stra-
tigraphy ,1992,16(3) :210 - 215.

BIEAR, Wi A, B, S5 AR DG IV R 8 S AR Uk L I A 1Y
KR TE L T]. DU, 1997,15(3) : 158 ~ 161.

Wu Fadong, Lu Yongchao,Chen Ping, et al. The discovery and signif-
icance of glauconites in the Huangong Formation of the Oligocene , Xi-
hu Depression, East China Sea[ J]. Acta sedimentologica Sinica,
1997,15(3) .158 - 161.

R, HKAE  RRBE, 5. A5 PG L BRA IO ML BT A 11 21 1 ¢
A SR S PR (1], A A 8 P24 4435, 2011,30(2)
259 -266.

Wang Juntao, Zhang Yongsheng, Song Tianrui, et al. Characteristics
and sedimentary environment of authigenic glauconite from limestone
of the Amushan Formation in Xi Ujimqin Banner, Inner Mongolia
[J]. Acta Petrologica et Mineralogica,2011,30(2) ;259 —266.
Adriaens R, Vandenberghe N, Elsen J. Natural clay-sized glauconite
in the Neogene deposits of the Campine Basin ( Belgium) [ J]. Clays
and Clay Minerals,2014,62(1) ;35 -52.

Baldermann A, Warr L N, Grathoff G H,et al. The Rate and mecha-
nism of deep-sea glauconite formation at the Ivory Coast-Ghana Mar-
ginal Ridge[J]. Clays and Clay Minerals,2013,61(3) :258 —276.
Chafetz H S, Reid A. Syndepositional shallow-water precipitation of
glauconitic minerals[ J]. Sedimentary Geology,2000,136(1) :29 -
42.

Chafetz H S. Paragenesis of the Morgan Creek Limestone, Late Cam-
brian, central Texas: Constraints on the formation of glauconite[ J].
Deep Sea Research Part ]I ;Topical Studies in Oceanography,2007 ,
54:1350 - 1363.

Wigley R, Compton J S. Oligocene to Holocene glauconite-phosphorite
grains from the Head of the Cape Canyon on the western margin of
South Africa[ J]. Deep Sea Research Part I : Topical Studies in O-
ceanography,2007 ,54 (11 - 13) ;1375 - 1395.

Wrored. At b &5 JE iR a0 IR I o OGS b J2 A 0 — 4 A T
e 2B D] A i EE 1994 ,14(6) 125 - 34.

Chen Rongkun. Key stratigraphic units-glauconitic condensed sections
in the Cambrian depositional sequences on the north China platform
[J]. Sedimentary facies and palaeogeography,1994,14(6) :25 —34.
X, 53 R AT, 4. JEJRNZ /R Oriente 43 7R A6 F8 X B 1 42
FRET RS L B[], DR, 2014 ,32(6) 11123 -
1131.

Liu Chang,Zhang Qin, Xie Yinfu,et al. Sequence stratigraphic frame-
work and development model of the Cretaceous in Northeast Block,
Oriente Basin, Ecuador[ J]. Acta Sedimentologica Sinica, 2014 ,32
(6):1123 - 1131.

Kazerouni A M, Poulsen M L, Friis H, et al. Illite/smectite transfor-
mation in detrital glaucony during burial diagenesis of sandstone; A
study from Siri Canyon-Danish North Sea[ J]. Sedimentology,2013,
60(3):679 -692.

Harris L C, Whiting B M. Sequence-stratigraphic significance of Mio-
cene to Pliocene glauconite-rich layers, on- and offshore of the US
Mid-Atlantic margin[ J]. Sedimentary Geology,2000,134 (1) :129 -
147.

B, BT, B AR L 5 h i m Al ol S R HE i At
AT R B B L[] AR 41 ,2010,28 (4) 671 - 675.
Xu Yonghang,Zhao Taiping, Chen Wei. The discovery and geological

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

significance of glauconites from the Paleoproterozoic Xiong’ er Group
in the Southern Part of the North China Craton[ J]. Acta Sedimento-
logica Sinica,2010,28(4) :671 -675.

AL k. FE AL A A= 5 S B SR W B ORI A A AR [T ]
PFIFTE,1989,8(1) 119 -26.

Qiu Chuanzhu. Mass composition and distributional characteristics of
the allogenic glauconitic enriched zones in the northern south China
sea[ J]. Tropic Oceanology,1989,8(1) :19 -26.

Banerjee S,Bansal U, Thorat V A. A review on palaeogeographic im-
plications and temporal variation in glaucony composition|[ J]. Journal
of Palaeogeography,2016,5(1) :43 -71.

Hegaba O A,Serryb M A, Anana T I, et al. Facies analysis, glauconite
distribution and sequence stratigraphy of the middle Eocene Qarara
Formation , El-Minya area, Egypt[ J]. Egyptian Journal of Basic and
Applied Sciences,2016,3(1) .71 - 84.

FUDGHE, SRE, 1 RN, A TR X FE R R B SR AR i )2 T
(17 il 5 RAR SR, 2015,36(5) 793 - 803.

Fan Xingyan,Zhang Yan, Xiao Gaojie, et al. Reservoir prediction of
the Cambrian reef flat facies of platform margin in Lunshen area[ J].
0il & Gas Geology,2015,36(5) :793 —803.

ZEIEL, BT R, A B HUR ARG b 5 b iR BLGE A Wk R
A2 R S (], Ak 5 KRB, 2015,36 (3)
416 —428.

Li Pengwei,Luo Ping, Chen Min, et al. Characteristics and origin of
the Upper Sinian microbial carbonate reservoirs at the northwestern
margin of Tarim Basin[ J]. Oil & Gas Geology,2015,36(3) :416 —
428.

R, KA A . BSURLIB S A O™ Ar - % Ar S AE BT
M [J]. HuERBR2 R 1998 ,13(4) 190 -91.

Huang Baoling, Gao Yongjun, Mu Zhiguo. Introduction to the Single-
grain “* Ar — % Ar Dating of Glauconies[ J]. Advance in Earth Sci-
ences,1998,13(4) ;90 -91.

Smith P E, Evensen N M, York D. Single-grain Ar — 40 — Ar - 39
ages of glauconies ; Implications for the geologic time scale and global
sea level variations[ J]. Sicence, 1998 ,5356(279) :1517 —1519.
Gopalan K. Conjunctive K-Ca and Rb-Sr dating of glauconies[ J].
Chemical Geology,2008,247.119 - 123.

Cecil M R,Ducea M N. K-Ca ages of authigenic sediments ; examples
from Paleozoic glauconite and applications to low-temperature ther-
mochronometry[ J ]. International Journal of Earth Sciences, 2011,
100(8) :1783 - 1790.

FRICHE, TR, 2 AR GE 2T Z MR A T BR AR IR
M e R — AR R S DUR MG S [T ] . Al 5 KRR
J5,2015,36(4) :701 -710.

Wu Wenxiang, Zhang Haixiang, Li Zhandong, et al. Sequence strati-
graphic geochemistry and its application in evaluation of source
rocks : taking Beier sag of Hailar Basin as an example[ J]. Oil & Gas
Geology ,2015,36(4) ;701 -710.

Hesselbo S P. Spectral Gamma-Ray logs in relaition to clay mineralo-
gy and sequence stratigraphy, Cenozoic of the Atlantic Margin, off-
shore New Jersey [ J]. Proceedings of the Ocean Drilling Program,
Scientific Results,1996,150:411 -422.

Diaz E,Prasad M,Mavko G, et al. Effect of glauconite on the elastic
properties, porosity, and permeability of reservoir rocks [ J]. The

Leading Edge,2003,22(1) :42 -45.
(%3 KRIAH)



