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Abstract Bioliths are the main research object of the new interdisciplinary biopetrology, are rocks
formed by biological processes, including reef rocks, rocks composed of non—eef-building organisms and
micrite, and rocks formed by microbial processes. Previously, reef rocks and microbialites were studied
separately and not included in the same discipline. The classical classification system of reef rocks and mi—
crobialites only includes a part of reef rocks and microbialites, and some biolith types are not recognized
and included. The incomplete classification of bioliths limited the research of bioliths. In this paper, a uni-

fied classification system of bioliths including reef rocks, non-reef-building skeletal carbonates, microbial—
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ites and other microbiogenic rocks is proposed. The new basic bioliths include biomicrite, microlithite,

microbialite, microallolite, micromicrite, framelite, crustolite, wrapolite, and filalite. This classifica—

tion of bioliths into 24 basic rock types in 4 levels may facilitate the study of bioliths. The author also modi—

fied and improved the definition of some rocks such as framestone and discussed some problems in the

study of biolith.
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Classification of bioliths
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T SRR L BOGTH EWE A A RS . e s A
FAY o T AL I ) 08 S bR A ) i e
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig.2  Photograph of an outcrop of coral framestone

in the Permian reef in Cili, Hunan Province
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Fig. 3 Bindstone photograph of polished core sample from the Cenozoic reef sequence in Liuhua structure, South China Sea
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USRS B B LR A . BRI IEI 4 ( bio-
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig. 4 Photomicrograph of red algal bindstone from the Middle

Permian reef at Lengwu outcrop, Tonglu, Zhejiang Province
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Fig. 5 Photograph of frame-bindstone in the Upper Permian Changxing Formation reef in Cili Gaofeng outcrop, Hunan Province
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Fig. 6 Bioliestones in the Upper Permian reef at Baiyangzhen Jiantianba outcrop, Lichuan, Hubei Province ( after Wu, 2022b)
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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M AR o AR X O o 2 40 45 I Vi 4 i ) 5%
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig. 7 Photograph of bioliestone in the Upper Permian reef in Gaofeng outcrop of Cili, Hunan Province
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Fig. 8 Photograph of floatstone in the Upper Permian reef at

Baiyangzhen Jiantianba outcrop, Lichuan, Hunan Province
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2.2 WHEMEA (microbiolith)

AW a 41 (microbiolith) & th A WI1E IIE
WHEAT (Wua, 2022b) o 1 TP SCRUA W0 — 1]
24 % ( microbialite) &5, fJ%E microbialite A
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530 A P U BRFR AR . R . R
MEE 0 WA R AR R Ay, AT DAERE
YIIR L o AR . AR i e A A W
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2.2.1 A& EYE (microbialite)

WRIE SN, HREYE &R A

( Kalkowsky, 1908) . 2 &t £ ( Aitken, 1967;
Monty, 1976; Li et al., 2021) . f17 45 ( crustolite;
Wu, 2022b) . #JEA . P (Aitken, 1967) .
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2021; Wu et al., 2021) .
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BT A P RS, EE YR U RS e AR
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Fig. 9  Photomicrograph of thin section of crustolite in the Upper

Permian reef at Tanluzai, Songshan of Ziyun, Guizhou Province
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AP T AREUZ (LLERIES) AL 2R A R AL
(aEFL) Mre2sh (BN B B AR AL )
B 10 FFiEAEA AR A AR A K B L e A
Fig. 10 Photomicrograph of crustolite in the Cenozoic

reef at Huashigou, Qinghai Province
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

SEMRBET AR o BrsE T FE RS H /R A R v 2 A T
SERIRBEREE o A= WA R B AL/ RTIE LAY HAT 5
SEIAR I AE W) o B SRR i, S I e
I, —F sy B Epiphyton . Renalcis £5) B 1Y)
B AR E AT M ABBER AT AN Y

TR Y5 A8 U A 3 3 S B ok 2
ORI TR Fh 0 ) 76 I J) Bl 435 fh o BESR R AE AL
i VAR JREFIE SRR | FISER L)
i TEM A R A FOEREEYOR oK R; JE
KA JE KRRy B H St BEHORTH (R] 1Y
e A A A A1 . Wu (2022b) R BER A E L
R BAG A I VE TR A TR €5, 5 G it B R 2 1Y)
HER A R, 7T LS B st %) oy
HBERVIR . BEHCR . PRIRAERAY (Li e al., 2021) ¢
I vt L Bk pHh 3B 7K 28 B e BB e B AT AR
PHEERAER (1) o

/A . -

W (M5 0C9A7220) , (it BIMBEBEH LI T I (AL e i

HEY, fLBBRGY (A6 FTEW R
BT B ELAk it 35k v B Bl i bR s A

Fig. 11  Photomicrograph of reticular thrombolite in the Middle

Ordovician at Taoqupo, Yaoxian, Shaanxi Province

S leiolite “¥J—A17 ) #oE L NFERLEH
Yl — A W) A ( Braga et al., 1995; Riding,
2011) , fHE A= 5 E AR & S, U bR
Bo —SpEy B RIE T Ly, [HE, HR
RFHEARE G — A0 o fln, o 8RS
(2020) i FYTTIb PR IE AR Z Ui 7] ThT FE R A L2
(W HL AR A S o D B R
LR TIRE A

http://www.cnki.net
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2.2.2 1 (£%) #E (microlithite)

WA s LURA 5 W s E Y Bk, H
FOrp B A W B s HAT U IR AT LA T A=)
P AR R N R AE (Wu, 2022b) .
A= e B RS A A= M OB A R 23, SR B R
TERFII/INGIB a8, — 5 U AR B TR
RN/ IR o 3900 W5 400 R 7, L g 2 1) 4% A i A
W, 20A 20 & (Liu et al., 2016) , REGILHY
WA R A R

A= A o o S A s e AR R s
WAk A W i A RS el A s 1 s e
PEATO W2 fh o DT By e FEE DR AR5 ) 1) 5 )
YER o BUEYIE ST IS R A S) L RiHA
SSH ) 58 LA TR W R SN T AT ) 4 AR
(RAWAESE, 2021) o GUEWIE WUH B AN ) 7 B
IR o T I A W s A ) e A Y
WY T R W Y e R A A
MEEY A bR T Y)se AP, 1A
AW R R & R A1 eI U E Yy il
A, ERBMEYE, REJE MR EAR, winT
LAY R AR Wt

T M B i — 20 26 T BARR E i
R AIES . BT, =S4 R M (4

Y ERCA . B (AR BERUA. B (V) 5B
454 (wrapolite) . fit (A4:#)) £ZR%A. BUEALS

(framelite) $i& H AT H1 JIC AT G0 A= 0 014) Dt - 6 A4 it
IEZREE A (Wua, 2022b) , HLRIfCRZ Epi-
phyton T8 284 . Renalcis T8 22 A - Epiphyton .
Renalcis S2& 7 A= AR R h 7 L2 Hh iy L 09 5 46 At A=
YAk AT o st v b SRR el A D 20 TR
LS 0 B SR A ((Liu et al., 2017: Fig. 12— A;
Fig. 13-A, 13-B, 13-C, 13-G, 13-L),

FEMCHTASCHR A, R B 2 s — R e L
st BREE X, MEYS RBMEYIE S
AAVEA ( microbially-induced biomineralization)  F19g
AEH] (trapping) JERURY, T G0 P S vl R
Y HIT L /E R ( microbially-controlled biominer—
alization) TEA. MATHE E XHIER A ( dendro—
lite; Riding, 1988, 1991) , DAfEFPWLR B | (&
K) HAWELRINK . B Epiphyton 21 AR -
WRIEVEE S, PR BERAREYI B 25E

INZR T ZE R R A = [ sk A Epiphyton 4

SR 4 o Riding (2000: & 13) ¥ HIH AL
WA (dendrolite) , 1H Lee Z5(2014: & 9) ¥
ANHEZE (framestone) , 1M Yan 4§ (2017) ¥ H
IHABES AT - BT XA E AR AR A YR Y,
ABLZIAAB T IR HALRF G BER AT 2 X,
ARLZHEEITABESR AT, VRN S ISR

Ve e

e () BB (bafflelite) %R 2 TEDE
A EMERPA FEN (KRESEKRT 15%,
MARBIRIFE /N TR EARN 5 %) R
JEHE B (Wu, 2022b) .

(A=) 9845 % ( wrapolite) i th B 72 IR 516
WAy B2 R A E YRR e s Ao B
n, ErE bR e R R A 2E AR AR 32 R UL R
2 50k W5 A T B 5% Wetheredella F11 Rothpletzella Y]

SEH RIS (Livet al., 2017: Fig. 11-G, 11
“H, 11-T),

(A=) 22K filalite) 15 BAT il 220K AR B4
EHM IR A AT (W, 2022b) o 220K S0 |
PG T FER G E/Rn AL (& 12) A R i
P vl 1 DL ) 25 R R R R DL 20 AT B AL R R
(Liu et al., 2017: Fig. 12-G, 12-], 12-K) .

2.2.3 ) (£%) BE (microallolite)

Tl ( A=9) J % ( microallolite) 45 =2 th st A= ¥+
AIREIE ARG Y0 B U 0B B R A
TAEYDIE e S B A4 (Wu, 2022b) .

AR AR A R A R (A4 A ) o
JE . AR Y R R R E) AN
A A A, R YRR S o AR S UKL Y
BT, o AR YE TR R S AR B R
(I 13-B) o RYSWORLESY, AT LR )8 T8
ATB AL 4 o TR ) DR R R A T fih . SR
YA W e e R A U AR ek s o S P
KLy AR T RUEY M R, B E P BORL & 5K
T 5% A, WEEYRTe A AR VeSS =
It 95% 1 A A AR Wy 8 e o A R AR
e 5V a SE Y S T AL, Har 4
HRAJE = ZE R (1 13-A) «

ARV « BUEYI R BUE AR Y 1o
A Z IR IR R £6 e 1 03 80T R AT 0 2
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Girvanella TZZIA IR ), A0 AR IEHI2ZARBE Y Bk (WTRESE Girvanella) #4)K
P12 g B v A PG R O i A e T R T RS AL B 2 R s (s W, 2022b)
Fig. 12 Girvanella filalite in the Cambrian Yuertusi Formation at Sugaitblake, southwest of Aksu, Xinjiang ( after Wu, 2022b)

A3 SRR 58 75 V4 g I 5 A A LS B R R R R A A A RS I R SO — R EUA B R, R BRI R RS R LU (R E
#ik) MLNZSA)E A ERMEREOESUZ (FOFK) MEHM RS0 E Rl TR A A5 w0 0 B B s 5 vy g o5 2
R MR RS =M s BB AL, CAELSMEMRASS, mEBEE (Lafik) 4
13 JZEea—FkCE (A) FBRAEYEEBRCSS (B) BRI (48 Wu, 2022b)

Fig. 13 Laminite—grainilite ( a) and light-colored thick laminae of laminitic debris, and skeletal grainilite ( b) ( after Wu, 2022b)

3 BRI ILA B i, fe B RS AARRRTIR 25 K
3 BRU . KRB XAEREMR, e a0 A
3.1 BzAKEYEN® A >95% . >50% . <S0%HI W Al LIAE ‘SR

—BORUL, A=W R e i T A B RS A KEFT m KB ETA N2 S RN 1
VIZHIY o ST, P2 BRI A BA s, WE, W MEE . RSB B s R
M2, FEeq A BEAmANE? XA, RiIEA s BEIERCATR h TRCAER, 95% LA LR P E 25

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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AR A 0 B TR R

3.2 XTHHEYMER

ZRE AR AT RN A A S . BRIRER A 4
Y. kL. ARV R SOZ . B BURL A 2 ek 2
FiLA S 45 47 - Riding ( 1988) | Riding #ll
Virgone (2020) S5X} 24 (A W04 A 1 4325 Rl i 44
AT TWRAW T MBB A A A, ]
W0 A .

3.3 EYEHMRSERIRF

A ) R T BB AR Sk RN 2 D T R A SR
WFIE At . ALl AR A 1m DL B, HIE
B A PR (R 45 R A J0 P R Sk e . K 2
YA R IR L RO s M e e, R
RUAGR AR O g i (DR RUEEfY) ok e SCRTR
AV AR (Riding, 2011) .

3.4 HEYMESNBRENXR

EWra AEYTERIE . BB ZAYA Y
Mo A VIBER N, B2, EYaiE
AFEEIRWERIAN A WA B, TURERIGHE
YA RIE BRI ER, AR ERAER . R
Wi R A K S A AR Y R A . TR
ARG OT , EEAY T LR e R A7 . [H
S, AWIRVERIE, —seit 2 afaEaEdynT
RESBATE, MIMIE LB & A s E Y Mk . e
YaEah MIRABNEEZA0. —HrE2Eam
B BN R 5 R AE Y X TR ) T EAE T
(trapping) A X, [HXFIRA H G F)ZAG 00—/ NGB
T REHEZ AWMV G SSAAERIE
B, 1 HEEAEMEY A A S —/NRsr . R
Paxppri TR S A, BERZW
AV A ARAEEY A (Li e al., 2021) o T
Yo R N R A s S I A mER . B
PL, YA A I ESEMEYER . IER
R, XEEA R E GREEATUEAEYRE
B ATE BRI S T S0 2 A B 2R R R AIE s ek
A W SRR E AT A T A Wi T 4 A DR B0
R R AT O S 2 E N = e = e SO O e oy T = [ T=
S A YA RO R AR ERIE . dE
TERERY A YA R A T A Y i e A A DURRE
H, EN—HaE A A FrLh, o] LU Sl

Y RZB Y A R INRIT YA I
AL S HURUA I LA AR AS B A [ o
WA S UURUA BIE HLHI AR, 85 s
LA BrEL, AR N 28 A W0a N DTRUS
ok, A A A IE LT RE A
MTZEEA IR NR A2, s
MR T AR EE , BTLL, % DL
e TEZ e EIBGE Z i, B4 A A
WA BIE ALY A TE A 4 B b . BTEL, 2R
Praah N A M —36. 4R, WA rEE A
OB A FDTRR A MR AT i BN T, BT,
IR IR AS Sr a2 T rte R /P e e i FP S e

4 g

B B A YRR A R ER B EY A4 AR
JE— IR, T EMEAARE], EYra AT
BomBEoR, mHEMRRZ, IR B AYIA T E
PN A A2 BHIE 2. — e, R
i BHEEmn2e, RAEYEA BT TG i BLE S
Z—o MEEWGE R, MU TSR EYES
A 2RI, T ELHEIN T 17 Fhog 26 50 A5 T
R, T — e B K R G

TER AP R Z YA, B T RE LT
W A IR AL, B REIE S . AW
Rk AEYIERR S DI G R p 2R B T
BEE SSRGS E 2 TP OORIERETE, ABTAEE
L ENT. BB A B RPIAAEY AT B
AME SR A A 2 AR BRI 23
HUCE ST i RIS 2 AR, RUEYS
A BRI ARTE S A

B2 R GEA AT LUk G LATE—Fl e A A ]
FHEIAMNRZERR A, 1 ELA 5 AR Y it
FA T ERRAIURE, IS REX S5 YA RBESE
EAEBENEHT o

Bt RO ER. Bk 2R3 aHKEY
A ATk, BRMtEARANEFTEEE N,
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