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How are Sedimentary Rocks Formed R e~
Erosion & Transportation Deposition
Eroded sediments end up in With time, more sediments are added to
Land the water and begin to settle down newly formed sedimentary layers
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. The release of moisture from the sedimentary Salt crystals glue the layers to form more
O pentextbc Ca d)(be| .Com layers makes the layers compact compact sedimentary rocks
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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

Bafflestone Bindstone Framestone
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WA ENZ#E % (Riding, 2000)

. , - " Thrombolitic . ,
Microbial carbonate Interstitial sediment . stromatolite Surrounding sediment
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Dendrolite Thrombolite Stromatolite Leiolite
Microbial Microbial Microbial Microbial
carbonate carbonate carbonate carbonate
outlines outlines internal internal
are dendritic are irregular fabric fabric
and shrublike equidimensional is laminated is aphanitic
clots that can and thinly
elongate into layered
branches
Macrofabric = Microbial carbonate Macrofabric = Microbial carbonate
outline relative to interstitial sediment internal fabric

Riding, 2011: Figure 1 Microbial carbonates defined by macrofabric: leiolite
(aphanitic),stromatolite (laminated), thrombolite (clotted), dendrolite (dendritric).




IR AT (R4, 2023)
25FE A A AKE
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— i E S (microbialite)

(3 & 49 K B O 1l 4
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#iE S (microlithite )

(RHENEVERITE
>15%)

1k = $5 1€ (travertine)

7 1k & (crustocement)

—4k P ﬁi&ﬂ%{
(chemocarbonate)

— B % (microallolite)

L 80 K & (chemooolite) (s aypse . mMmgE, M4y

— B % E (framestone)

A (bafflestone)

BrEF A (prebafflestone)
WiEE (bindstone/wrapstone)

&% (bioliestone)
4 ¥ & (biorudstone)
— £ YEfRAE (biofloatstone)

— % BEK A (biograinstone)
4 ER¥ % (biopackstone)
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— Z ¥R %= (biomicrite)
— & RE A (stromatolite )
E & A (laminite)

# A (crustolite)
HEnkiE biooolite)
¥% A (oncolite)
— B R A (thrombolite)

— W (£4) B Z%E (framelite)
WM (%) EfRE (bafielite)
M (£99) 48455 (wrapolite)
— () £RE (filalite)
— W (£4¥) BkiE (grainilite)
WM (£4) Rhi&E (packilite)
M (E#) RRE (wackilite)

BB E>15%, SiMEYR
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— ™ () R&AZE (micritilite)

LR IRER
AR
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\mBESLIKE (Myxococcus xanthus)  FEoFfE ( Virgibacillus )

?—II

INTBRETE ( Rhodovulum ) M/ \BIkEE ( Sporosarcina )
theEpE  ( Halomonas ) R B BRE ( Brevundimonas )

FRFMFE ( Bacillus )
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BEIKE (Myxococcus xanthus)
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( Synechococcus )
( Synechocystis )
( Gloeocapsa sp. )

T8REE ( Trichodesmium erythraeum )

FILIRE ( Gloeomargarita )
1E4F5% ( Cyanothece )
WeIkERE ( Chroococcidiopsis )
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Embry & Klovan
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- . SEFE X EE S(covestone) Bk |EH AL £
mEa Y B ERBIIR YR HFHRLET TR
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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
B3R +++
fE AR +++
BRPEFRAH +++
AR + +++ +
E7ZEM + + ++ ++
Fa4EAR o+
SR +++
=ETE + +++
2ANE |+ T ++
e ++
TRE! e+
SRERTE ++

"+ REHANAE SR

RWWA, 1992, HWHERI LM A A RRIM /A . T ER, B, 3: 304-310.
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I A SR A E X:30-150mAKKRSE B VA H E A M EESE, BiEEYHE (Puglise et al. 2009;
Hinderstein et al. 2010)

<30m: shallow reef, %7K# LRI : N
SCE R4 4 30-150m: mhytEsEE Pachyseris speciosa 3= 3§ 03

50-4000m: deep reef, JRIK#, Agaricia undata

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

>150m: JR/KHE

A3 F30-60m A 5N #14R 5% -5 60-150 A9 <[]
(https://doi.org/10.1016/j.tree.2024.01.01
1), NHBF<60mAgnYx/KHE, FE>60mAY i W L NN
RIKHE, ST IAIE60-150m By I F LT . Tahiti, reef of Pachyseris speciosa, depths of
50 to 55 metres.

; R
e R
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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 E R FEFIZREEEMN  OkinawayfZE, 90 m:
352 70KAVRAE LAY . EESHEEN—3P2,

EEBII3AE, \FEAIMTTHET70K, 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/




R7K#E (deep reef/deep sea reefs) /4 7K#E ( Cold water reefs,) : 7K¥E>150 m

i A KR R S Mound top: 330m Mound Ease: 3}46mm
AR I 22 S5 S 34 SR A

(Stalder et al., 2021)

WA Lophelia pertusa, Madrepora oculata
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RABIRKE

W EERPAOANEERSE, A/ 109X965 km; 7KFE: 200-1000 m
; - i y | A cold water

A5 coral mound in

the center of the

Blake Plateau off

the southeastern

coast of the U.S.

{ ; ) North
L ( Carolina

{ {

\. South
. Carolina

Iy v \C’ C

htps:/E)nﬂéw'stco/a rticle/largest-
deep-sea-coral-reef-
5895cfd24f3de2al3515241d12bb8f89

ATLANTIC

OCEAN

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
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HESE R
Bk

o
IS > .

Pitted thrombolite,
(Aitken, 1967)
The microfabric of thrombolites consists of
centimeter-sized patches or clots of microcrys-
talline limestone (grain-size 8-20 microns) with
rare clastic particles, in part indistinctly con-

< E R RIA% BB R E X :
8-20um MR

Cyanobacteria: HEEKE (Myxococcus
Fischerella %% xanthus)
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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
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AU ER SKBR LR AL, A—ERWMAEYER, HHUEMA—EREHEREM.
MR EA e IR B £V 1E A2 BB R .

Cambrian Stage 3, Sugaitblak section

Vermicular clotted fabric

Enlargement of the yellow rectangle in
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MEVHRREEMRADANEKE. EERILIEAXRBARART

BRI WEYESREFRE TR/ Travertine stones in Pavilion Lake, Canada
REE—FWFLE, DURFL. S5, 5%
FL=FhE X H IR

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://www.sciencing.com/mold-cast-fossils-6556194/

EYESH R EKREY 1)

=1L

(Wu et al.,, 2021) \

=1L

BEnh = 223 ( Geitlerinema ionicum )
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http://html.rhhz.net/shhydxxb/20160601805.htm

Xt i AT A IR ER S B R A IR T 454
)%l )9

FENEREVMEEBZELE T EMAPNIERL, TN, FEBEIRENR, REEVENREREHEATNAER .

RFEHR BENAEMRINAT. RENTAR, BoBUERN&EMAEERREBNEIRFREKER, REME
MEONMREREDE, N EHBNEBRRL D .

RN HEYDER—METERL234, N2HSHHEYER (RIGEBRRITEBIE)

FEMAEERERE: BAMER-EHBWILE. BzakER. BFELRYAEK (REER) . EE81ER
ZEMIEETEE:
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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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- M RER 2

FENPREDRFI0AKNURTRAMB B 2T TR

RIS

S e
(Gertlerinema

/onicuim)
( E AR 7I=7k paray

2017)
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AT B 2R AR A ER R BRI R ER B A ) A

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

53




s E R E RS

® XA RLWHIRMEFINE, FWELRKBED WL BIPAERTIPFMA T T IUZETLIER,

U ETER T N FIL STE MR Z BIRR R, EXX T E N EIEE,

® XMRTRLBARMEFINE, HESMHEDBMHNESHEMFILSHEFNESH
BIMER, B X ENEIERE;

® X NIARBEPMARNESDHRNMENNIRAU=R, FTRHMEYE AR ITEMM

® N ERHA B MRV ERBENEATRARNEHRENTR, tﬁ@l‘xﬂﬁﬁﬁi\ P> M2
*@Eiﬁﬁﬂfb, WEHRIREMIA D, BEEPNERTEEFNERER, AWKERELHD
Sepe R EE

& AMEFRUMEMLLMER, EXIEFTEYER BREVERR, NWIELFRIISHE
FMIENFFMGZENAR, BIXFNEIREE,

® X NTREREDEFEMEMIR . RESAEDWR. EDERMDMEN SR, B
HEFNRER, ABRSAYRMH MG RFHEREA N LR A0,

o4




! 3

SHER




	幻灯片 1: 碳酸盐岩研究进展与发展方向
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26
	幻灯片 27
	幻灯片 28
	幻灯片 29
	幻灯片 30
	幻灯片 31
	幻灯片 32
	幻灯片 33
	幻灯片 34
	幻灯片 35
	幻灯片 36
	幻灯片 37
	幻灯片 38
	幻灯片 39
	幻灯片 40
	幻灯片 41
	幻灯片 42
	幻灯片 43
	幻灯片 44
	幻灯片 45
	幻灯片 46
	幻灯片 47
	幻灯片 48
	幻灯片 49
	幻灯片 50
	幻灯片 51
	幻灯片 52
	幻灯片 53
	幻灯片 54
	幻灯片 55

