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Occurrences and Paleoecology of Donezella :

A Problematic Organism from the Akiyoshi Limestone, Southwest Japan
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Abstract
The genus Donezella flourished during the Pennsylvanian/Late Carboniferous and occurs on conti-

nental shelves in low- to medium-energy mud mounds and reef mounds. Previously this genus was

assigned to the green algae or other groups, but is now treated as a problematicum.

This paper deals with the occurrence of Donezella, in the high-energy reefal environment of the AKki-
yoshi Limestone, and the detailed paleoecology of this minor reef-builders. The results of this study
are as follows.

1. Donezella occurs from the upper Millerella yowarensis Zone to the Akiyoshiella ozawai Zone (the lower-
middle Pennsylvanian, Bashkirian - Moscovian Stage) in the Akiyoshi Limestone.

2. Donezella forms a network of fine branching tubes. These networks occurred in the reef core envi-
ronment of the Akiyoshi Organic Reef Complex, not only in the back reef environment (lagoonal)
as previously reported.

3. In the low energy back reef environment Donezella, along with other algae such as Cuneiphycus and
Komia, formed a bafflestone.

4. The Reef Core environment of the Akiyoshi Organic Reef Complex can be subdivided into the
lower reef front, upper reef front, reef crest, outer reef flat, inner reef flat and back reef slope. Done-
zella has not been found in higher energy environments, namely the the reef crest, upper reef front
(just in front of the reef crest) or outer reef flat. The autochthonous tubes of this genus occur in
bindstone/bafflestones of lower energy environments, i.e. the lower reef front and innner reef flat.

5. Althogh previously known from the quieter water on continental shelves these problematic or-
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ganisms were a minor reef-builder of frameworks in the relatively higher energy environments of
the Akiyoshi Organic Reef Complex. It is suggested that rapid marine cementation of the tubes of
Donezella was important for increasing the total strength of their framework.

Key words: Donezella, Akiyoshi Limestone, Akiyoshi Organic Reef Complex, paleoecology, Pennsylvanian/Upper Car-

boniferous, Bashkirian, Moscovian
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Fig.1 A) Map showing the location of area studied on the Akiyoshi limestone plateau. B) Generalized geologic
map of the Minami-dai area (modified from Sugivama and Nagai, 1990), showing the distribution of the
reef facies and localities of the samples collected samples. Black broken line shows current areas of the
limestone quarry being mined.



MEAPCED S FEHT DB R EY DonezellaDPEIR & ERE (L3 - )

® volcanic

B seamount

== talus deposits
radiolarian chert
oceanic floor

Sy, v =
Vv " v Y Yy Vv Yy 4= v ¥y 4= oceanicplate
by
direction of plate movement

Reef flat

inner subzene  ouler subzone

Akiyoshi reef complex

Reef crest

Reef front
Back reef slope upper subzone kower subzons
s
MAIN FRAME-BUILDER
Rugose corals(Massive) —
Algae{encrusting)
f h

& 9
Bryozoans({encrusting, massive)

MINOR FRAME-BUILDER
Rugose corals(solitary) ——
Auloporidid tabulata
Spenge —
Komis(encrusting) —
Feraminders{encreating) gt

SEDIMENT-BINDERS
Algas(encrusting) —

Algal mats PR
SEDIMENT-BAFFLERS
Rugose corals{fasciculate)

Rugose corals{tabular) ——
Chaetatids(dendroid & branching)

Fig.2 A) Cross section of the oceanic plate and the
Akiyoshi Organic Reef Complex (modified
from Nagai et al., 2007). B) Schematic profile
of the environments in reef complex from the
Bashkirian to the Moscovian showing the
occurrences and abundance of reef-building
organisms (based on Sugivama and Nagai,
1990; Nagai, 1998).
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Table 1. Previously reported occurrences and depositional environments of Donezella limestone.

Arctic Canada
and Greenland

setting, multi-cyclic
shallow-marine to
hypersaline .

mound is 15m thick and
350m long.

Location Age Depositional environment Occurrence Reference
Ely limestone Morrowan- shallow, low energy tightly packed D.
(east Nevada & west Utah) Atokan associated with Komia. Rich(1967, 1969)
ﬁ Chapman Deep Atoka Atokan shallow, low energy D. bafflestone mound and
.- limestone (west Texas) flanking Komia-Chaetetes Mazzullo(1981)
- tracts.
]
g Middle Magdalena Atokan D. low-relief bank with
< (Hueco Mts. Texas) skeltal wackestone. Lambert(1988)
f Baird Fm. Bashkirian D. biostoromes on
- Eastern Klamath terrane carbonate banks. D. Watkins(1999)
< (California) bafflestone
Z
Wapanucka Fm. Morrowan open marine and shoal area D. -dominated bioherms.
(Oklahoma) near the carbonate platform D. played the role of a Cho and Kirkland(2006)
margin. constructor or a binder.
Otto Fiord Fm. Namurian- D. bafflestone
(Ellesmere Is.) Moscovian Mamet ef al (1979)
Bashkirian cyclic evaporite-carbonate  beresellid and donezellid

Davies and
Nassichuk{1988)

v

Kap jungersen Fm.
(eastern North Greenland)

early Moscovian

D. and Beresella -
dominated bafflestone

Mamet and
Stemmerik(2000)

thick and 200m long.

Riding(1979)

Bashkirian- early

shallow-open marine

D. bind/bafflestone

Southern Ural Bashkirian middle ramp, low energy  D. buildups are associate
Ural (Russia) with Cuneiphycus and Proust et al. (1996)
Ungdarella .
San Emiliano Fm. Namurian- very calm, clear, D. bafflestone mounds,
Westpharian shallow(15m deep) 2.4-6.1m high and up to
conditions of normal 30m wide. Bowman(1979)
salinity.
Latest low to moderate energy D.- Iberiella mound
~ Bashkirian- trapped fine sediments and Racz(1984)
=3 Moscovian bioclasts.
e
E San Emiliano Fm. Moscovian calm, clear,shallow water. mud mound consisted of
© D.- Petschoria Hencen ef al. (1995)
iy baffle/bindstone
[72]
3 Westphalian below wave base D. dominated mound(6-
Z 12m thick) associated
. worm tubes and Samankassou(2001)
] calcisponges.
-
E San Emiliiano Fm., and Bashkirian- shallow water shelf(10-
= Lois-Ciguera Fm. Moscovian 40m depth), moderated to Racz(1964)
< high energy.
; Veldeteja Fm. Bashkirian? shallow, fow energy. Jenticur D. mound, 30m
<
-
=
<
@]

Moscovian platform low to high mounds with algal )
energy. bind/bafflestone (5-15m Eichmuller(1985)
thick and 50-100m wide).
Picos de Europa Fm. Bashkirian microbial(cement)

boundstone includes D.
boundstone in slope facies.

Bahamonde et al. (2004)
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Table 1. (continued)

Location Age Depositional environment Occurrence Reference
Veldeteja and Picos de Bashkirian- sub-wave base, shallow-  Platform interior;
= Europa Fm. Moscovian water settings in the D. associated with
2 platform to deeper phylloid algae in mud-rich
-% ones(200m depth), low to  low-relief bioherms.
=9 moderate energy.
w2
= Platform break;
Zn D. boundstone with clotted Della Porta et al. (2002,
@ peloidal micrite and fibrous 2003)
2 cement.
_§ Upper slope;
B D. boundstone with
8 peloidal micrite, fibrous
3 cement and fenestellid
© bryozoan.
Bechar Basin late D. adapted to muddy D. banks resuited from Lemosquet and
Algeria Serpkt?o_wan- sedimentation. baffling activity. Poncet(1974),
Bashkirian Poncet(1991)
Kalawuyi Fm. Bashkirian- marine facies in euphotic ~ D. bafflestone
Tarim early Moscovian below wave action. Mamet and Zhu(2005)
Huanglong Fm. Bashkirian- open-lagoonal and open-
« Moscovian shallow marine
:g envirinment in a carbonate Zho and Flugel(1986)
@) ramp setting
=
5 Maping limestone Kasimovion- carbonate platform edge  D. bafflestone associated
8 Gzherian? with beresellid(Beresella Li and Mamet(1993)
and Dvinella)
Omi limestone Bashkirian- Lagoon(calm water) D. is incorporated into
carliest environment in a microbial boundstone.
§ Moscovian Panthalassan open-ocean Nakazawa(2001)
o, seamount setting
: Akiyoshi limestone Bashkirian- bafflestone
Moscovian Mamet(2001)
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Fig.3 Stratigraphic and environmental distribution
of Donezella in the Akiyoshi reef complex.
Symbols mean localities of Donezella
specimens. Circles = Minami-dai, squares
= Kanmuriyama, triangles = Ohachiyama.
Black symbols are Donezella bind/bafflestone,
white ones are Donezella bioclasts.
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FHHEE390m, 385m TP antigua i@ 5.

3. DonezellafE i@ %

Donezella \ZFEMBOMKEFE GIREN S, HHE
% 7% 9 boundstone, B X UVHE I N HAEME L /-
A (bioclasts) &L THET 5. H&EIXFICHE
# L T wackestone/packstone 7% » L packstone/
grainstone & L CHE¥ET 5. Fig. 3l s DEHE
HZIRY.

B & 12 B W T, Donezellald Millerella yowarensis
# L8 D2 S Profusulinella beppensis %5 1\ FE L, K1
Pseudostaffella antiquati 7 5 %S 5. M. yowarensis
i LI CIIHE R A E I (R 1993) DE NS
FEMT 5., ZOREGREE FOAKETEL < B
LTH0, EH (1993) 12 ZoHEEREGIRAEICEL T,
[FKEETTHERLEBRAIKET, 20%, %
LEAEMIC L > TRESINEFEAEZES] SE#EL
T, L,L, #kBZ2HRELZER 20513%
fLIE Tld72 <, Donezella boundstone 23 F#% & L 72
HbDOTHBZEMHSNTIE> - (Figd-D).

7, dil &gkl TERNENITbNHE (L
W, 200IMS ; & H, 2007MS) O A KA B E H
Mt U5, E L TP, antiqua it d S P beppensis
W\ Donezella D PE MMM fEFE S 1, Mgkl 5I1E S
51T kAL @ Akiyoshiella ozawai iy 10 & FE G S 1 7=.

Fig.4 1. Donezella limestone. Loc.89021403. 2. longitudinal section of a Donezella tube. Loc.Iw-221". 3-4. Donezella
unit of type A-1. Loc.89021403. 3. transvers section of Donezella (Do) and associated biota (Al; encrusting
algae, Tc; tabulate corals). 4. Donezella associated with a carbonate-mud substrate (white arrow).
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Ozawa and Kobayashi (1990) 12k % &, MHHEHE
i, #EkIL T Donezella D FEHIAFED & N AL A I
Bashkirian 2» & Moscovian FEizxftb i, i E
TOWIEER (Table 1) ITHE I TS Donezella
DOFEHBUEEIFIF—HT 3.

Donezella

1 v B

. Donezella® fZRe

Mamet et al. (1987) 2 X % Donezella D & BE 15 T
X % Fig. 5 IRk 9. Donezellald — %79 % M & #
Fa—7 (BER0-160um) M5/ikbd £-Fai—
T D4 EE (wall) ICERT ALY D (partition,
septum) XX > TH:YI 6N 7= Hi (segments) %
FBOZETRHRHMOT NS, Fa—T0nIEMAER
45-:90° T, LU0 OFH ToPEEEW UEHME L T
WB72w, SFEIIEMOBIRERT. MEET1—7
DONEELFEIH ALY NE DML IE (outer layer)
EHREBIV S NVEORNMILRE (inner layer) O 2
[Eino7m%. LU0 OHRREICIE I DDORNHNT
BO, Fa—T2ELELSICHEKEL TS (Della
Porta et al., 2002).

MEGIRAED SR U 7z Donezellald, Fa1—7®
EN80-150 4 m, fEYIDROMIFEITTF 2 — TEE L

Fig.5 Schematic reconstruction of Donezella (from
Mamet et al., 1987, fig. 16). Diameters of
tubes, ranges from 70 to 160/t m.
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17,7 2B s I s B

Fig.6 Five different diagenetic altered forms of
Donezella, their relative abundance and
occurrence in the reef environments. 1.
mosaic cement, 2. fibrous cement, 3. peloidal
micrite, 4. micritic cement, 5. peloids.

BFIEZELWVDHONLZNN, MEBOANWEDHH 5
5. AL O RDOEX1310-20 . m, HOERDIRDEFE
135-10emThd. SMIRBEBOESITS-15, m, W
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5 INETIKMESINLMD D 5AXRA 2D San
Emiliano &7 5 #i & S 3172 D. lunaensis Racz 19642
ROBBELIL TWBHEEZZE5NS. £EE 089021403
W 5 PE U 7z Donezella G IK GV, W EBEHICEL S
WIKIERL DB EZ T EEZSNEL <HiEREL
TV, Fa—TONBOANERINTNSEED
Donezella DBIEUIRTGRE 2 HEE T2 ETHEMTH - .
7% Mamet eral. (1987) % Poncet (1991) iZ&>
C/RE N7z Donezella DG REE LK & tLi#k L, Mamet
etal. (1987) OETRDZ LM ZMIEL /.
Donezella\3F 2 — TN Ry I 24 VR & T
BIEROESERZRER L, F 2 — TRk O ¥R
WEEEIED, Foa—TJOFEMELA NTEDRN
5. ARTRINSBIEROESGENFEMMETH S &
X, TONIHOHEMEY LT A > N % E D T Donezella
az=y hELTERL, UFZOMHEEZHAT .

2. HRER

Donezella .= NJ Donezella D F 1. — 7 NI 45
I 24 0R LTRSS N TWS0, 1=y MAET
F o1 — TN ZERDERINTBD, ZZictA >
MERZs E DR RER MR ERED N A SN S. L
Z v MNERORR T A SRR D 6 B EIF I
LORZEERESEBNIEDD, BRIERDOY A
JIEBL T Y bOEETT> 2. Fig. 6 1254058

Donezella
@ encrusting bryozoan

/f“/:"‘ encrusting algae and microbe

> 1abulate corals (aulopolidid)

L7 1 7oA EZFN S OHEREE X 434 5 D 4y
fizmRd. A2 NED Donezella DF 21— T % H
B ES5ICBS D% Type AL L, FRIEMIC
Ko TEAYNZEDLNDHIICI I I1 FoROA( R
ERHEEDTVEHDEType BELE TNHESE
S L 5 DDA FITHsELT.

Type AD S5, Fa—T&2#H#EREAH
(fibsous cement) A&ELD, Donezella 1=~ MN®D
B0 DOZEREETA 7KL A K (mosaic cement)
MO TS H D% Type A-1, F a2 — 7 Z MR
T A RBRERD, ZTORBICROAS RIKI T T4
N EOfbiHEMZB LD TS H D% Type
A2, ZLTFa—T7%23I751 b A2 (micritic
cement), FEHEIRE A > N OEICHIND, ZDEH
ICHIR HERE Y 2 B E LD TS H D% Type A-3& L
2. A=y bNEFBHEL TWSROA RIKIZ 51 b
13, BEBEZTEEHNELS, #IEORDOA RIKES
ERIFLTNBH EEZEZENS.

Type BRF a2 —T7OFEMICROA RIRI T 51 b
IMHEREL 7218, ZORMBLIZI=Zy NNDOED D
Zefg A fkAEIRE A > R OYBELS B D% Type B-1& L,
Fa—TOREMICROA RRFNHEREL, ZOE[D
L=y NDFR D DZeka &kt X > b Asi
5H D% Type B-2& L 7=

bioclastic pack/grainstone

Fig.7 Sketch showing Donezella occurrence in the binding reef framework from locality of 89021403.
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DonezellafE A [k & D EIR

MEAIKA L0 FEH T B Donezella @ FEIRVZ AL Wk
NOHREEREIC K 0 B 5. DURICHEREBREEIX 7385
D PFEIR D ENIZ D W T Donezella % 5 8 G R A D =+
EHbBTHRT 5. /2B, boundstone (Dunham,
1962) ®4r¥E1Z Embry and Klovan (1971) 124> 7-.
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Reef front#iidreef core tH DI FEMITALIE L,
HEMEESHRP TRDME T L — LT — 7 DFREN
KW CH 5. Reef frontid upper reef front #f
i & lower reef front#ifm i 2 03N TWS (B,
1998). Upper reef front #i#r ® boundstone I3A2IK -
Bk omugg > T8, SR - SRR O — 77 28,
BB D O L HHTS & D SRR I i E W DRSS
TEEERBRTIL—LT = NHLERS. —HTHE
R OBEECMAEME M 572 % bindstone ® % 7T T iE
MIZIZHA 50 %. Lower reef front #ifiid upper reef
front IR T L =L T =7 QBIGHNH T, SR
EHIRDOFRIFEY > TORENEL <720, FHIR
Wiy > INRENB L5125 (EH, 1998).

Donezellad upper reef front # 7 @ framestone H
MNSIIFEHET, lower reef front #i#H @ bindstone

(Algal microbial bindstone) iz &l ) i& HE 4 ¥
(minor reef builder) &L TEENS. BIREED
SWEMAENEE FEEHEN S L EEVWEREE
% B Dbindstone ® A7 v F & Fig. TIZ/;RY. 2D
bindstone {2 V& Donezella D112, F 21— TR B
REZ B DIRMRKY > O (auloporidid) L#EEREZ B
DA LAVEDRIRMEHEEMEL TEENS. £
7=, TN Donezella L= b DER1- 3 cnDEEDS,
reef front WA AT HUILUR/FRITLTH
% EIRET B rudstone FIZHET 5.

Donezella 1 = N3 23 5 @ bindstone H1i12 L >
ZIRB LT EROFRETEEND. TOT1 XL
fE1-5cm EX05-2emTdHB. DonezellaF 11— 7
B L TRENEL, WIDhOY > TINThA D
U T DonezellaF 1 — 7 NR T& 7= (Fig4-3). o
Zy FNEIZE A S RV EBIL, Type A-1OANE
507z (Figd-4). %< DA, Donezella L= NI
HA% & 72 % bindstone FICEBEERINTNSD, £
TUTHEM LT T M ICHERE L 7z lime-mud 21 S 2
DFHEDIazy bEERL TWD (Figd4d). &
SICEBEOBIREED 2 WIXMAEYEICERITHE
ENTIL—LT—THNIZTEHDAENTWS., L,
U, Donezella®F 12— 7IZHEB LA, Fhsn
BB EICHEBEL TWENE D NIFHERTETHRN,

=

/:/ e\
— :—_/J //fﬁ,_\ ///Z: Donezella
//2 :#\ A, chaetetids
%/%“

ﬁﬁ encrusting algae and microbe
Fig.8 Sketch showing Donezella occurrence in a vertical slab in the binding reef framewaok from locality of
Iw-221".

=2 tabulate corals (aulopolidid)

10cm




Donezella .= NI E B D boundstone L THEL T
WA, EBIZIE Donezella DF 22— TN T % @N
HDEEZLGN, ZRINBHEEDIZ Yy kB —D
OESERHTOIImD TRERZOTHDHEERS
N5, I5I2a2=y NOERBADOMNE RN —D/DMn
BERBOMEND ZEBWHENTIERN.

2. Inner reef flatEH

Reef flat#r & reef core # D reef cresti#w & back
reef slopet DI DEHFHTH -2 EEZEZXSNDHEL
MY T 5 (EHE 1998). AfFidouter reef flat
iy &inner reef flat@HEHFIC 2 2N T D (K
I, 1998). outer reef flat BEAF I BRI > T %
F &9 % boundstone & 7 — - K % & & packstone/
grainstone TR DI 5, KEBEREORWEE L&
A 5305, Inner reef flat fiw i3 REE M AEY S
% 3K &9 % boundstone &Kk 4 Ie KL F NS 725
wackestone/packstone THH DT &3, outer reef
flat i IZHE R TABROBEVWRE THo2EEZ S
Nz (&H, 1998).

Donezellal3 outer reef flat N SIE R DM > T
B 57, inner reef flat#if 2 8 # D) % microbial
chaetetid bindstone % algal microbial bindstone/
bafflestone % F K & 9 % boundstone 1 7 5 £

U7z, Z Z TldDonezellal = NIZE IR W
EYEST — T T AR EOEEBEEEME E BT
boundstone ZE L, 1=v hDH A1 XidFcmH»
S58m&ELZEkTHBH. T Dboundstone i3 Fliigel
(2004) TR 4 & 1 72LLHZ (laterally linked
hemispheroid type), ® L < I SHZH (stacked
hemispheroid type) @A hB< b F1 MMIELIL /=
HEZRET., ZHUIEAOIw-221 #i5 (Fig.lB) @
GIRFEICHBINRFINR NS, ZOHBATHREL
IR AEDHEGH A v F % Fig. 8 IZRY. ZD
boundstone #1112 FE i U 7z Donezellald, JEIREHEH
DWIMEMEEEBRELTCIZ Yy FEERL, E
WEREEZRT. ZOMBARICIRESNTNVS
Donezella L = v NIMEHI20cm, EZHK5emTH O,
Z DL TIRAEA TR NEFEEL Theb D &
Ezonbd. ki, BHABRKRIZBNT, Md1-38#H
138 TR & 1.5m A k@ boundstone Z B L T 5
DZERERL .

Inner reef flat Wi#r D Donezella .=y MZIZTNT
DY A TORRIERNRE SN SH, Type A-2BX T
B- 1R b EE T, Type B2AImd 7AW (Fig. 6).
Type A-2& A-3, B-10%RIEMRY 1 73, E=ITE
TELRZINDEICSWEEDNDH O, DonezellaF 21—
TOBKH RIS (Fig.9-1). Type A-LIZH M

Fig. 9 1. Type A-2,3 Donezella, Loc.Iw-221". 2. Type A-1 Donezella, Loc.Md1-30. 3. Type A-3 Donezella, Loc.
Md1-32-2. 4. Type B-1,2 Donezella, Loc.Md2-7-3. 5. Type B-1,2 Donezella, Loc.Md1-37. The white arrow

shows burrow.
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THLNDZ ENEL (Fig9-2), ot AL
A TMBELNZEMED S, XDHEKBRO BWER
BETERINZEEZEZSNS. KRG D Donezella 7L
Zwv M3Z, lower reef frontdiff EEBBEDI V51 K
ROAM BRIV I M EEBFOD, FBEOEM
& Donezella L= s DEEFRNAT L B HIE Tl iz,
1=y DM ET2 S boundstone EIZEmmn S 1
CMDBEITROA RIKIT VT4 M%< RAoh, =
D _EALIC Donezella DF 2 — T NR6NB L DI/ D
(Fig.9-1). .= b & boundstone D EZ 5t A3 HA K 72451
TRy —7 7 REEHBEETHIHONH S (Fig.9-3,
5. ZZTWRFa—TNr—77AEDENZES &L
SBBEEZRTHONASNSZD (Fig9-3), Ins
N —F T ZHICEBE L TN ED NIERTER
W, FEz, AZv O EFIEIREESMAEYAICE
binsd Z &hEn (Fig.9-4).

Donezella L =~ s NI /NEL A £l H 58 % Hl KL ©
bioclasts & ££ 5 LISt izid, T oMo FHRIEERIIZ
EAETENRN. E2, 2w MNETORIKIHEREY
FHEER IR BPEIC L DR S N & b 5
B (burrowing tube) MBI NZ I ENHD, #
SEICHNEDEDIZ L > THILEIN/ZZEZRLT

Fig.10 1-2. Type B-2 Donezella; 1. Loc. A-21.
(Ohachiyama) 2. Loc. Ka-269. (kanmuriyama)

W% (Fig9-5). ZOBEOBERZIIEmMmBEET, K
EUmETBEOLN BN 2 HERNEZH D, 22
FINEIEE A > R THOH SN TWS. I 53 Type
A202 754 hoXROA BRIV 51 hOFHTE
NITBEIND.

Inner reef flat Hit Tl 1k U 7z Donezella 7 1. —
7 % & ¥ wackestone/packstone b £ T 5. I D
wackestone/packstone V3 Donezella Fr @ & 7, H
LHSL IR, a7 LAPHFRBREDOH~F RO
bioclasts 2k 4 Iz EIH TE N 5.

3. Back reef (Lagoon)

Back reef # & reef core # @ back reef slope #f
12 < A YHEE S RO NMF G OFKIRER TH 2
(EFF 1998). A& #7137 XY F < dasycladacean,
beresellid algae, phylloid algae, ungdarellacean
algae @ % Fr % & ¥ wackestone/packstone @ 4 fi
THEMDT 5N 5% I Owackestone/packstone
¥ DonezellaF 21— 77 AUF, 732, aX
Ly O &2, #ékl (FiglA) amd b
back reef MG IAEMN 513, BIREREZ B D Komia %
Cuneiphycus \Z R 41F 5 #1% bafflestone & E1 5 D
W Fr7» 5 75 5 wackestone/packstone D 34 23788 5
N5, KT Cuneiphycus % ft: 5 bafflestone i3, &k IL
M CEEICENT 5.

Donezella .= N W3 DonezellaF 1 —T712L > T
BEHSNZER200-300e mDOROA KRBT
H#k L, Type B-1B X UB20EMRIEMANBALND
(Fig.10-1, 2). XOA REFLSHTIT/ NG AL RIS
EFN5M, ftdbioclastsidiFE A EA LN, F
7z, Type A-3D & 5 iRt A > MCEERIS
NE5F1—THROENINILHTH 3.

RHEHEF LRIV TOBR LT Ty,
Donezella L= s DHNERT A XDFHEMIZDNTAR
7R 20w, wil (Fig. 1A 5 A, 2001MS)
DEEREHIBNWT, 22y MOEF L THEHT S 6]
MEHBRINTNWDE2D, B < —EHKE (lE10cm-
Bm) D Donezella1l—v &KL TWizHDEE
Z6N5. %> T, Donezella\IAHICEEIIHET 5
Cuneiphycus %> Komia & & 12 bafflestone mound %
FERR U Tz nl etk A @ .

z 2
1. £YHEAN DDonezellaD 93t & EIRB KU HERE

FHEE
SHEOMEHRENS, MEAGRAEICHALND
Donezella D E=MHEB S IRICT BT 5 04 & BEIRITIE LA



TOREMNDS.

1) #4720 OB reef crestirn I3 LA,
F 7z, FIRY > I Aboundstone & #4E 9° S outer
reef flatdidron S HPE L 7R,

2) reef front® TIL, upper reef frontdit z &7
DEVR - BUREHA DI RCY > T8, SR - AE A
HRr —7 7 28, ERMERIT7 L ERED
HEEE 9 Zframestone 7/ S I FEH L 72, Lower
reef frontdi#iic A 5315 EBREECMED A D&
SbindstoneD @M I Femy 1 X TL > XKH
LLIEFR—LROI=Zw &R T 5.

3) Inner reef flatfiH CTld A b O < k71 bk
®bindstonef IZ IR DT = v + (JEX 5cm,
fE20cmPl £) 2R L, & ZICJE I15moD
boundstonez k3 5.

4) Back reef (lagoon) 4+ CldCuneiphycus<>Komia
2o TIEIcm—Emo~x o > RERMRLEZEE
AbN5.
FROEXDBAMPEROREHIT, INET

Donezella D FEH G O /D75y o I GE £ WHEE &6

FTH, NSRBI EHEYMORE ZRZL

TW/=Z & %#RT. Donezellaldreef crestHr &% d

AN SIFEHELEWD DO, lower reef front H4F

X inner reef flatMimNSEHRT S, ZHUIEIZRIV

F—ONFICEHLUAZRETD, FELEHAMOE

KT BT L —LT— 7 IO MAKIER I

F—2 U 2T, {FREAYIZ boundstone D ik

WWEEL TWeZ E2REd 5. RITHNEDMFILTASS

WZHEEE L 1= D reef core IR 5 Donezella

DEHENRED SN2 &1, ThoNINETERT

FINF-REIZFEEZEIAON TV EICEMZ

BARTDHTHAS. LnLiss, lower reef front

HirR inner reef flatdifs TS, JEBIEHZEN7ZX

O RRKI T 7Y 5 # 3 % wackestone/packstone 7%

boundstone [l DR v MROBRETHREL = &%

A 58, Donezella ® /KR I FIVF—NEKTFT 2

Ry MROBEETEEL TWnlfEENIERHTE

%. F7=, 4alDonezella DFEHMNFED 5N/ > 7=

outer reef flat #i % <> back reef slope®® ®, [FEED

Ry MROBEZER LS TWEEZ NS 2D,

Donezella I3 E L TW=RIEEMEMN B 5.

Donezella 1= s DY 1 XIZFHLZHE, lower
reef front i T3 M O FIK B3 i 42 P R AR 12 Beem o
1 X, inner reef flatdify TidK cemD S Em, back
reef H CIX0cm A 5B MO Iy b EFEHRT D &0
S5&DIT, TENTNOHBREX 4 THA XDZEA
NEDEND. ZHIECHEOEHRE, 22y k
DHREZHETLIREERNOBENWEZ KM L Z#ERT

HBHEBEZOLND. THICEEL THEEMHEE SR
T, EHEAEMPHEREX S E CRERBEZZEL
IEBFNMENTNS (EFH, 1985 Ml - £,
1990 s West et al., 2001). LWL 72D35, Donezella®
BE, Fa—TJOREERNIZy NEEET D20,
Iy M R=LR0 L R, IR & Hig i gEmel
LEBREZZE LTV, ZT0RD, RERSMHICLS
TaZy FOBREIZEILN D > 7z &35 2 .

Donezella 1= v ~ DR IERAICDOWTIE, Fig. 6
RS KD ICRRE ZLICHBT 55 1 TR 5. i
RifE D reef front #1720 5 back reef fHIZN T A >
~DEIEME L, MBI OEIGIEMT 5 &
3, =y bOYA XERBRIT, BT & Oiff/KIER
IRNF—ERML TS EEZENS.

UL, UNSTF 22— T 5 E 115 Donezella
7, lower reef front#ifr d X D 78\ WIRIE T )V
FIZESINSAREEOEWEIT, 12y &k
R Z7ODTRREEERF> ThizEidFZ 2 ic<
V. Inner reef flat#ifs CTISHTKIHEREYI DT E LD 5
NDHENT, Fa—T2&EMADMHERE A > AN
2285, A2y MNTREITE A MEAD K
IOk ZEERRBT . Thabb, AYHERETIX
F o2 — T =HEHEIRE X > R OYRELD Type A OFipkiE
ANEBL, 25D A 2 MRy b DOIREE 2
mEagTnEZbDEEZLNDS. ZNHDTAZ B
TERIZDWNWT, Mamet (1991) 13 Donezella D4 B,
F 21— TIIHBFEEOMKTBICEDON T NS Z L &2RE
L, Della Porta et al. (2002) 13& DRI EIT
S EEITAZ Yy FNITESKBIZRBREDE R S N T A
> MERAPRERICHET T A IREEEZR L TS, £
Davis and Nassichuk (1988) 1d, DonezellaF 1 — 7
2R EL 2 M HEIR £ X > B A¥synsedimentary cement
THHEHREL TS, LML, Donezellad = k
DAY MERIZDWTFH LRI NAITIFE LA
ExL, BAZ MEHAORMSERICIZL VFFEL VR
NPBETH 5.

2. DR EL & DLEER

ZNXTO, FITHOKDOWFFEEHNL, EITREMIEIC
BIEIFXINF-RBEOYTY > RNICAHZINS
Donezella D¥ETdH 5. Table l ITENSEEED,
PEHDHE S NG OHAREZ/RT. 25 O
KEHITIE, Donezella N & 5 WITHEREY) FITA()
BHIDHENERL CWZRIEEMES, £ 7= Donezella 73
INAFN—LEWHELREIC O TER SN T
&7Jz. DonezellaF 1 — T DEBANDFEITDNTII,
AJE % HAIZRLE L 72 Maslov (1929) 23RBS
(AWML T, INOSHIHIRIHEREYITBZEZIRES X DI
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ERETDHZEEKRLE LALLM S, Poncet
(1991) 122D &IZDWT, T X T Donezella®
MNEREZEHL ARV EEZ2BRITNS
M, HHEBE L <IXHBEY LITFE T % Donezella
OREE IR EZRLTWS., REGIKENSET D
Donezellald, AWHFRIZBWTTF 2 —TDNNEET %
EEBRT2 LI TERMA-2b00, 22y b)Y
& £4 % boundstone DEIRIT, ZN S MHEME RITEH
BEIDIEERLTNS.

Donezella \Z & 5 I)NA F )N — AEEDO ] EEMEIT DWWV
T, Donezella mound N @ DonezellaF 21— 7 D 5
DLEBREIEN5-10% Tl EnS, ©
LAt A2 MEASlime-mud DERENTT > RO
MEEICEBRBREZREZL TV ENSHEHDH
% (Riding, 1979). U, L, Tablel iZ/;R 9T XD
12, Donezella M FLEEH) KM IR NA A N—L D EHE
BHEEETHZ EMEL TVIMESEFIIZ A 5N
5. £, ENSOHFEREREL ®E - EKIRI
FoRELRBEMWIIEZ SN TS (Rich, 1967 ;
Riding, 1979 ; Bowman, 1979 ; Mazzullo, 1981
R E), EBRITIEEENE (Proust er al., 1996; Della
Porta et al., 2002) %, @I %I F -85 (Racz,
1964; Eichmuller, 1985) M6 0#HEBH D, NS
13 Donezella INZFR IS EREBEICHE I CEZ L 2R T
5. WIHIT L TH A BAILIIY DO E D g HEFE 5
IZHWT, Donezella INEEIREW AR EFZED —D
TH>D (West, 1988) ICHBEH ST, KiREEEHERE
LT BT 2 HEFEIRE Z & 1T Donezella 1= h DY A
XM AE A DEV, fOEHEEY) & DBIRITDNT
LS NRENIT DR, ZRidDella Porta et
al. (2002) MHEML TWB X D1Z, ThZENOWE
HHIDESNZBHEKEO R THRHESINZDHDTH
0, 1 DOxBEEHEML 2K %8 L T Donezella D M
RERFUIZAENDIENZ SICBRL TWwa EE X
5N%. MEAKEITBWTIE, HERERSHIE
2=y b OEIRICHIEREWNRED 5D I &1,
S AR A D S L)V F—BREE T O RFERLAE W HE R
T, NEICSRRRBEDEWEES T2 I &R
THEEZLNS.

£ (1998) 13, ARAEL YO EDORE EWi
BERIZH SN DM HEED, RO RFERAE
Y LR CTHEUOEEZR DI LBl L, &Y
HEISEHEAE DN IIRICHE S U TR L HEEMTH S
Dk, FURBTERINZEVHESFEUCEEEZ DD
ZERMBRTHDIEZMETND., MEEYEES
HRTERER T L — LT — 7 ZRHEL TS EHRIA R
1%, R KEEBD OEMIRIC B 4m L Thzich
BHod, TN TIIMER 7L —LT—7 2

W L7zwvy (Copper, 1988). EF (1998) 135 R #
B OREHEWA X N, RS DL E TN =
WEET 2 2 Laifl SN BER(KUEOE DR E)
N, REBICROEAL TWRWnZDTHS EHTE
L, ZOMRROMEEDEESERORREZHE T
5.

S ARG T U 72 Donezella & REiisk T D%
HEZ BT B &, EHEAYDHEEE L AR S T
BORMEZEN, HRREEX ) Z &2 Donezella D
HEIRDEBEBNWEZAAHTERE/R>THBD, DO THKE
EYTEESERORREMEZZFFT 2 1 DOFINIH S NI
BolkEEAoNS.

Lo

1. BE A KA AR R DMillerella yowarensistiy 135
~ Akiyoshiella ozawaité (Bashkirian-Moscovian
) Hiz, ZNETH|EDO D> ZFEARHAY
Donezella?3% < ZFEN5 Z L #MEL -

2. Donezelld3 535 U 7= F 2 — T ) 5 73 5 HIR 45 15
W&z L, Z ORMROME EMHEE SR E R
9 %boundstone ICERHYEHAEY & L THET S
ZEEHSMTL .

3. &I Dlower reef frontHif &inner reef flat
U TR I IREE S AEYE D& S bindstone
HFIZL XK, F—L4iK, BREZEOBIKRTE X
. I8z, EMEHORERKROback reefff T
\dDonezella B8k, & % WIS DBEEE (Cuneiphycus)
& HiTbafflestone = kT 5.

4. BRAIEA DY A1 12X D Donezellad = M, 2
DITKRINTES. A NWEDDonezellaDF 1 —
TEBEEBES DD EType A, Fa1—TJDRFEBHIC
MRLHEEDDHERE L 2 BICEA METHDHD %
Type BELTR4rL7z. = FType Aldlower
reef front#fifif Zinner reef flatdifFicZ <pEHL,
Type Blidback reef#: 14T 5.

5. LRI, DonezellahS®E £ E &K
TCREIRHISEHEED OBREN R L TWDH, iR
IR 258EZF > T EIIEWEE<, B
IXNF-RBBECEELTWEZEERLTNS.
%7z, Donezelladl =y FNOREMZE AT MEA
MHE98 72 Donezella® F 1 — T IR EE 5 2 Tz
RN E VW EE I 5N D,

6. RWCKROWFFEER & gL =86, KEaREHRD
Donezellaldbindstone H Tl D & HEAE T f T3
LTHD, EPEEEGENOREICKDZOERE
EERTWD., EEMHETIE, EHAMEIR
HPRE T 2R LU THRARER > HEERL TH



0, &0 &EMNDonezella® ZFRIZFER S =6 L
HEKTH 5.

&

A EMEDDIZHZ0, BHIAFECHBHREICE
UER KRBt A > SRR IR 3 K OROFHT RS B
MBI RKREEZG > TWaZniz. @ik
FHERO BRI L EFEEELICIIEIRED
HWREHICOWTHRRIYFEE2HEWZ., B FAM
SMRFDR. West 81213, AROEHE L T\
&, AR IHMEEnEE0WE I LT ED
HRIEHDOBEERT.
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