(EHIEZARILIRY BINEIN905162148, 202552 8 14 HA%20:00-22:00.
= Z %K https://www.koushare.com/video/details/166654

L‘

BBt AR RS 2 RS

(A E R R R AR

202552 H14H

The ppt of this speech has been published in the journal Biopetrology. Please cite it as : =l 4, 2025. Bk
B m R iER S AR GEl. Biopetrology, 5(1): 8-68. https:/biopetrology.com/tsyyyj

Cite 1t as: Wu, Y.S. 2025. Research progresses and development directions of carbonate rocks. Biopetrology, 5(1):
8-68. https://biopetrology.com/tsyyy]



https://biopetrology.com/tsyyyj
https://biopetrology.com/tsyyyj

[ A
(2) .

(br2hva=
1&#;Elﬁ

N —

{ i =2
13'E='= J\
1/ 3807
1% 3171
3T [E]
1@&&
| Fouk
1#7& 1=
1BAE
1R=E
28
28075 R

2FRAE
2[Rt =
2ps5E
2EXEN
21X EF X
2B
285 {EHR
28] 25
255
2{xBAA
2ERBA%Y
28 IRE
2041 1%
2

22518

PRV N:FT N
231 32K
231 BRI AR
2%

25 k&%
215 E+H
235 K&
28—
288 X
2L %=L
2B 58
20ER
AEH/RK

= WRER s m TR i STk A e EE (1)
FHEFE (3) B!

(HtEHF. XHIE)

2H=

2£ﬁﬁ
2 F 5k KR
2R H[l
28 7 Hk
281 Fh
2RI
248 % Bk
2%R5R A
28 E L
MR
K

3XIXR

3y HhE

3IRER
3EiE
3E N
3 EfH
3ER

SHEE
KPS §o1lf=S
3EFEF

RERBREETTR/A\KRTEE!

D HMEYT LL%
2 DR

Q) EHREMHE

@) HEYME

5 §HiE

©® HzoaR Rl
@ WmERERT

® BRI A NIRE




Contents

AEMA D RFIAR

AT AL H R HFIAIR
HEEHRBRIINR
HE/LTFEMEEYRE
BAETNEYERARMIKNE RS
a

£ LIERMRER

& Wi 7 KA ) 2 5] A4

ABEZR. FREHREHH HBHE
MEVRBREEDAUAHAARAES
MEYHRBREETARDAURILEARERR

X R EYHRER A B IHTE AR IR R
TARREHANEMRBREEMRAETINERRAR
BB REMRNERTE



WEREL &

Bk
ey EYETH

o L
s £ £R LU T54e
— (LRI A 2z
= 1k

L
Ba

=
CRBEVRE | AR RE R

EWIRa e 2
~ E%Efﬁﬁa‘%%ﬁ%‘[ _ A RE ‘[ WEYE
WE-ERka

ZRURREE—EEREN (5XheTE)

R -
wﬂ_{FEEzE——ﬂﬁai R TR B S T P
AEREMBE— ST RLR . R, REN (BTURE

EHA T RATIAIR
1. AR “BEREE" MRS

(AR EN BRI S BRTIREMAE =S, M.

)

4k {

e |

. smae)

£En (B TREDE)
(A T

fl 45 e
Y EE (BTREDE)




2. IRBRE R EMA R
— R EEH L 5 —REMAH e=g k1l
SREY B =
WA B WERE
(EEER) e 353 BHA (REEHD
(8UZE) MEUE B&UhA
Eas | BEA. BRA. £V MEUZ EEAE. BEAA. WhE
e | REL BEREYRERENE
145 ?LW% BREYREREE
B (REYERNERE) TR
ﬁ%(d%%ﬁ\dﬁﬂﬁxﬁﬁgg) MEa
/FIBEIEI (Q:_’AWJ;FIL’;EIEI 'ﬂ{:%;FIBEIEI) ;):IBEIEIjI%
RERE (RN, FEESANER) =R T
=@ (BR&R. &R, WRE) 55 1E 'ﬂﬁ k=
RELE | FLIRRREEY) R T )=y
g’%ﬁ%‘ RE (REABIALN)

RAEFLBR




REMER o 4 B

RS AR (—MIEIEAE) AR ERREAAY AR

F3E. 53/8 (Liuetal, 2016)




sAE—RED: Wit SEAEN—RAEAD: BEA fmn A S E A RS E D

WaU=

A R .

-

yes

T
| - ~

EHIRA

THESRA (AT, . /&) (Arpetal, 2012)

“.} v 4% L v : AL ;

HECHBESHPNRMEDE (£L) (&

=i
=
| ok




WRER 2 5 T2 AL i B BT IA IR
DENHBMAET I, UL BT

—. £YHRBREBERIE: TZ24EDT HER, RIEYERSENTYERER, 81

(1) £YE6ETHER: £2YNERERERT DER, mEEGRTRET DR/ AR,
BEMRMEMNED T, TBENEYES. FEEIE.

prosom g (63, )
e BB PR
N\ BRI
s SR

inner epithelium

.qﬁwiwm agg%m 3R

- WFEEM N S AT 9ME =
R HINE * 2o i 2 A B 8
[RIVRREE

s W)l
A I ER 5| “ —
TR 5 AN B BB R R A9 SRR 4050k
IR YR, DEEMETRES LT Y
AR 44 AP

WHHNAREERERTELE, =
MM IRERALA RN B3I P EEER, ©
MR CO,, BHT WHEINEEHILE R,
REDWEMESN, FHEAEE.




aRAEAMLEREMER, HMRENEESHN

AR-JWEE PN RETIARERE, TSR

r 7 v
=) 4 ;
. N
SN R v

Lithothamnion corallioides LITHOTHAMNION LITHOTHANMNION

BDE (lithothamnium )




R E B ARAR B T--FEAYLE (X FR) /2023-
MCCOY-—%ff%?_’?%‘]ﬁﬂk-él%ﬁﬁkﬂ’\]ﬂ%ﬂ pdf _

PE——— — e — | | — e —

———

& Celwal— ]Bulk‘;'Sea‘Water? 4
" Middle lamella~ \|7 . . 14
lasmalemma (PL) ~ ) | L Diffusive

b 3
oulidaly cl

= 3

)
plugs
Direct fusion

(Mccoy et al., 2023)

McCoy et al.: Calcification in the red algae — a synthesis. PHYCOLOGIA 2023, VOL. 62, NO. 6, 648-666
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How are Sedimentary Rocks Formed £ Sunmaluch

Erosion & Transportation
Eroded sediments end up in
Land the water and begin to settle down

Deposition
With time, more sediments are added to
newly formed sedimentary layers

BRSNS YNNG
KHER . EREaRE. HYER, REES. L Ccompaction
opentextbc.ca dxbei.com y

Compaction Cementation

Salt crystals glue the layers to form more
compact sedimentary rocks

layers makes the layers compact
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HEEHEEE Ay
B, WEYHERAE S
W YL, TRk
. BAS|HFig. 13 of N _ =5 By
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Allochthonous limestone

Autochthonous limestone
original components not organically bound during deposition

original components organically bound
during deposition
0
Less than 10% >2 mm components Greater than 10% >2 mm Boundstone
components
Contains lime mud (<0.02 mm) No lime mud
By organisms | By organisms By organisms
Mud supported | >2 mm Y Org y org which build a
Matrix component which act as | which encrust fiaid
Less than 10% . supported X barriers and bind ~
grains (>0.02 | Greater than Grain supported supported framework
mm to <2 10% grains
mm)

Mudstone Wackestone

Packstone Grainstone Floatstone Rudstone
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A ENZ#E % (Riding, 2000)

Microbial carbonate

.......
-
- e

Py

Dendrolite

Microbial
carbonate
outlines
are dendritic
and shrublike

Thrombolite

Microbial
carbonate
outlines
are irregular
equidimensional
clots that can
elongate into
branches

Surrounding sediment

~ -

,,,,

Stromatolite Leiolite
Microbial Microbial
carbonate carbonate
internal internal
fabric fabric
is laminated is aphanitic
and thinly
layered

Macrofabric = Microbial carbonate
outline relative to interstitial sediment

Macrofabric = Microbial carbonate
internal fabric

Riding, 2011: Figure 1 Microbial carbonates defined by macrofabric: leiolite
(aphanitic),stromatolite (laminated), thrombolite (clotted), dendrolite (dendritric).
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25FmE AR A A LAY — S YA (biolithite) —

DEBY %
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(calcibiolith)

—4 @& (bioallolite)  ——

IR E—

(biocarbonate)

(I & 0 AR B B0 1l
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e BB R E

(calcimicrolith) W% (microlithite) —

(Rt MEMERIR
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— W8 %E (microallolite) —

— 4% (microbialite)—|

— B %2 & (framestone)
fEF A (baffestone)
# s (prebafflestone)
@yEE (bindstone/wrapstone)

8l &% (bioliestone)
4 WAt E (biorudstone)
L £ ¥ERR & (biofloatstone)

— 4% BH KA (biograinstone)
4 BiR %A (biopackstone)
4 B RS (biowackestone)
— & ¥R &% (biomicrite)

— B E A (stromatolite)
B4 A (laminite)

% A (crustolite)
kA (biooolite)
¥% A (oncolite)

— B A (thrombolite)

— W (E) B REE (framelite)
M (£49) pERE (bafielite)
W (£9) 4845% (wrapolite)
— WM (E¥) £RE (flalite)

— W (E$) BkiE (grainilite)
WM (£9) RRE (packilite)
M (£49) KiRE (wackilite)

— L FRER

(chemocarbonate)

‘ L 80 KL (chemooolite) (4 dg . Mg, M4

a4 L 4 - BREOEBE15% HWEYR
1k Z 48 4E (travertine) %E‘Jfﬁ:ﬁﬁi>95%)
7 IR & (crustocement)

— W (£ R&E (micritilite)
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FHER
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RAE. 2023, AEVE T
o328, B AE R,
25(03): 511-523.
(https://biopetrology.com
/wyspdf)
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INTBRETE ( Rhodovulum ) M/ \BIkEE ( Sporosarcina )
theEpE  ( Halomonas ) Kk BEE ( Brevundimonas )

FRFHFE ( Bacillus )
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BIkiE ( Synechococcus ) FhI2¥k%E ( Gloeomargarita )
g h3%E ( Synechocystis ) T%4F5% ( Cyanothece )
MiEki%E ( Gloeocapsa sp. ) PlaTkiEE ( Chroococcidiopsis )

1785 FE%E ( Trichodesmium erythraeum )

B1kizE ( Synechococcus )
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LA PNBLTR (RIELE, 1992)

Embry & Klovan

528 | AXEX R4 19924F IIENX B
—— oy B, BENERLE WEKEREE |BIREYEHAR
o 8 4R 4R 1E AL, [E8E 0-10cm SHEENER
" o B, WEEMEERLE YRES BN |EFERERLR
=Ine 2 A 8] EE10- 50cm R AP RI
N _ Eth. BENEELE MR EE

- BERE EES 50cm 5 L I
s L _ (CRENN LY KRES BN, IR
wEa =I5 A A 7
#f 75 = (bindstone):
- . SEHE X EE S (covestone) Bk |EH AR £
mEa Y B ERBIIR YK HFHRLET TR
BERY) < 1

Wu Ya Sheng. 1992. Fabric-facies and fabric-rock-types of reefs. Science in China (Series B), 35/12: 1503-1511.
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EYWENEMRY D (RIL4, 1992)
FAMEE | ER ke T TR
JEHELE I3
EEEE +++
fE AR +++
BRPEFRAH +++
AR + +++ +
E7ZEM + + ++ ++
FaE1RE o+
SR +++
EETE + +++
2ANE |+ T ++
e ++
TR E! e+
SRERTNE ++

"+ REHANAE SR

RWA, 1992, HWHERI LM A A RRIM /A . T ER, B, 3: 304-310.
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RIS R A E X:30-150mAKKRSE B VA H E A M ESE, BIEEYHE (Puglise et al. 2009;
Hinderstein et al. 2010)

<30m: shallow reef, %7K# ERIRR: : N
SCER R4 4 30-150m: mhytEsEE Pachyseris speciosa 3= 3§ U3

50-4000m: deep reef, K, Agaricia undata

_ R <60m: RIKHE
R AEFW 60-150m. b SEESH

>150m: JR/KHE

A3 F30-60mAY 5N #14R 5 -5 60- 1509 <[]
(https://doi.org/10.1016/j.tree.2024.01.01
1) , N EH¥<60mayidixKaE, FE>60may R N W A N
RIKHE, ST IAAE60-150m By I LT . Tahiti, reef of Pachyseris speciosa, depths of
50 to 55 metres.

‘. <
~An <
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https://doi.org/10.1016/j.tree.2024.01.011
https://doi.org/10.1016/j.tree.2024.01.011

aabit:

i

XA BRI 2 A R FERFIZREEEMN  Okinawayf4E, 90 m:
352 70KAVRAE LAY . EESHAEEN—3P 2,

E(BII3AE, &FEAIHITHE 70K, The pristine

coral reef, newly discovered in deep water near Tahiti

https://www.newscientist.com/article/2305315-
pristine-coral-reef-discovered-in-deep-water-off-
the-coast-of-tahiti/




HRKHE (deep reef/deep sea reefs) /4 7Kuf

b

)

w» O ~-._-.

Pt R KB R 4 Mound top: 330m
AR I K
(Stalder et al., 2021) AR I KV 3

WA Lophelia pertusa, Madrepora oculata

( Cold water reefs,) : 7K#FE>150 m

Mound base: 346m
SRR E S E
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RABIRKE

e EERIFORFESIE, A/ 109X965 km; KR 200-1000 m

M= Mol T
TN { y North - -:‘-'f:~‘ 1
(" Carolina o
{ /

A cold water

( e, < % 0 coral mound in
.5 the center of the
. South , R gt ' o 03 k.
_ Carolina ". : _ ‘_7;’ \ound ‘ , = Blake Plateau Off

the southeastern
coast of the U.S.

> > - . ¢ | & .'_‘.’" s > E
? 2 ” o G O I Tt At Pon R
Georgia e S b W i e e g B & : o b 453

G < ,.s_';").': "':.
https://apnews.com/article/largest-
deep-sea-coral-reef-
5895cfd24f3de2al3515241d12bb8f89

Desmophyllum pertusum
syn. Lophelia pertusa
(Linnaeus, 1758)

Reef of the Blake Plateau
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https://conserveblakeplateau.org/
https://www.aphotomarine.com/coral_desmophyllum_pertusum.html
https://www.aphotomarine.com/coral_desmophyllum_pertusum.html
https://www.aphotomarine.com/coral_desmophyllum_pertusum.html
https://www.aphotomarine.com/coral_desmophyllum_pertusum.html
https://www.aphotomarine.com/coral_desmophyllum_pertusum.html
https://www.aphotomarine.com/coral_desmophyllum_pertusum.html
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SN 0 e
Bacillus thuringiensis 4+ W0iE St BT A RS

e AT AL

Pitted thrombolite, 35 El 1] /R {184 BHRHREIRE X :
(Aitken, 1967) 8-20um B &

The microfabric of thrombolites consists of

* - _ centimeter-sized patches or clots of microcrys-
Cyanobacteria: HEMIKE (Myxococcus  talline limestone (grain-size 8-20 microns) with
Fischerella %X % xanthus) rare clastic particles, in part indistinctly con-

S X
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https://www.researchgate.net/figure/Bacterial-Cell-morphology-Bacillus-thuringiensis-HSFI-12-Observed-under-Optic-Microscope_fig1_367254608
https://www.researchgate.net/figure/Bacterial-Cell-morphology-Bacillus-thuringiensis-HSFI-12-Observed-under-Optic-Microscope_fig1_367254608
https://www.atlasofcyanobacteria.com/index.php?path=./Cyanobacteria/Nostocales/Hapalosiphonaceae/Fischerella
https://www.atlasofcyanobacteria.com/index.php?path=./Cyanobacteria/Nostocales/Hapalosiphonaceae/Fischerella
https://www.atlasofcyanobacteria.com/index.php?path=./Cyanobacteria/Nostocales/Hapalosiphonaceae/Fischerella
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AU ER SKBR LR AL, A—ERMAEYER, HHUEMA—EREHEREM.
MR EA BE IR B £ W 1E A2 BB BEER .

Cambrian Stage 3, Sugaitblak section

Vermicular clotted fabric

Enlargement of the yellow rectangle in
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MEVHRBREEMRDAUARE . LERILEAXREARART

BRI WEYESRFE TR/ Travertine stones in Pavilion Lake, Canada
REE—FWFLE, DURFL. S5, 5%
FL=FE X HIN

Mold & Cast Fossils | Sciencing:.

“Molds and casts that faithfully
replicate the external form of an
organism provide paleontologists
clues about the surface anatomy and
behavior of an ancient organism.”



https://cn.bing.com/search?q=mold+fossils&FORM=BESBTB&refig=6747def325bc4deb9a09a55b494f56c1&pc=U531&ensearch=1
https://www.sciencing.com/mold-cast-fossils-6556194/
https://www.sciencing.com/mold-cast-fossils-6556194/

HMEY

¥ ( Geitlerinema ionicum)
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http://html.rhhz.net/shhydxxb/20160601805.htm
http://html.rhhz.net/shhydxxb/20160601805.htm
http://html.rhhz.net/shhydxxb/20160601805.htm
http://html.rhhz.net/shhydxxb/20160601805.htm
http://html.rhhz.net/shhydxxb/20160601805.htm
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Fossil casts of planktic
cyanobacterium,
Microcystis, in P-T
boundary “microbialite”

(Wu etal,, 2014.
Scientific Reports)

TRE-ZBRAGWE
HIFTIB B R A", HLH
WEMIEHFS (RTETF,
2018)
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RERRE =B zmHMEDERENRE

(LI, Jiang, Wu, et |., 2021. JOP)
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TERERBRMH™EHZA T BEMRERE SR

REMHREDAFIB0KNMNBTREME S0 TR

M ELE
(Geitlerinema
/onicuim)

(EBE%
2017)
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AT & 40 AR R BRAY SR T IR ER Bh 4 ) Sk

Electron microscopy images of cyanobacteria
forming intracellular carbonates scattered
throughout the cells. (D) STEM-HAADF images
of Cyanothece sp. PCC 7425. Ca-carbonate
inclusions appear as bright round-shaped
objects. PolyP granules are darker, sometimes
shapeless forms (arrows).

Benzerara et al. 2014. Intracellular Ca-carbonate biomineralization is widespread in cyanobacteria. PNAS,

111(30): 10933-10938
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