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Paleogeography and location of the Jiantianba section of the upper Permian Changxing Formation in Lichuan, western Hubei Province (Hu et al. , 2012)
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Preservation status (erect or toppled) and sizes of the main calcisponges and hydrozoans and the content of Archaeolithoporella encrustations

s 3 s
o 1—22 Peronidella sp. \Bauneia ampliata ( )\ Bauneia epicharis ( ) . Bauneia ampliata (
) . Bauneia epicharis ( )\ Cystothalamia sp. | Elasmostoma sp. | Flabellisclera sp. . Fungispongia sp. . Parauvanella sp. . Polycysto-
thalamia sp. .Reticulocoelia sp. \Sollasia sp. \Amblysiphonella sp. .Ramospongia sp. \Bisiphonella sp. .Girtyocoelia sp. . N
. \Tritubulistroma sp. (%),
stands for erect calcisponges or hydrozoans and the length of the vertical line represents the diameter of the organism; stands for toppled

calcisponges or hydrozoans and the length of the horizontal line represents the diameter of the organism. The numbers 1-22 respectively repre-
sent Peronidella sp. » Bauneia ampliata (encrusting) » Bauneia epicharis (encrusting) . Bauneia ampliata (columnar), Bauneia epicharis (co-
lumnar) , Cystothalamia sp. » Elasmostoma sp. . Flabellisclera sp. » Fungispongia sp. , Parauvanella sp. , Polycystothalamia sp. , Reticulo-
coelia sp. s Sollasia sp. s, Amblysiphonella sp. , Ramospongia sp. , Bisiphonella sp. ., Girtyocoelia sp. , unknown inozoans, unknown scle-

rosponges, unknown sphinctozoans, Tritubulistroma sp. and the content of Archaeolithoporella encrustations.

Cystothalamia sp. , Parauvanella sp. ,

4.2 Polycystothalamia sp. . Sollasia sp. , Amblysi-
, phonella sp., Girtyocoelia sp. ,
8§—10 , Peronidella sp. . Elasmostoma sp. ,» Flabellisclera
( sp. » Ramospongia sp. . Bisiphonella sp. ,

) 1. Bauneia ampliata ( ) » Bauneia epicharis(
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3
The main {rame-building organisms in Jiantianba section, Lichuan, Hubei Province
A. Bauneia ampliata , 3.1 mm, ., 9-7;B. Elasmostoma sp. » 28.9 mm, ., 10-4B;C. Fungispongia sp. ,
38 mm, ,  &7B;D. Polycystothalamia sp. , 7.2 mm, 4.6 mm, s 9-5B;E. Amblysiphonella sp. ,
29.5 mm, ., 9-18;F. Girtyocoelia sp. » 3. 94 mm, s, 9-3B;G. Bauneia epicharis ., 1.2 mm, , 9
13B;H. Flabellisclera sp. , 3.1 mm, . 91, s B

’ ’ o °

A. Bauneia ampliata » maximum thickness 3. 1 mm, toppled, bed 9-7; B. Elasmostoma sp. smaximum diameter 28. 9 mm, toppled,bed 10-4B;
C. Fungispongia sp. , maximum diameter 38 mm, toppled, bed 87B; D. Polycystothalamia sp. , left diameter 7. 2 mm, right diameter
4.6 mm, erect,bed 9-5B;E. Amblysiphonella sp. , maximum diameter 29. 5 mm, toppled, bed 9-18; F. Girtyocoelia sp. » maximum diameter
3.94 mm, erect, bed 9-3B; G. Bauneia epicharis, maximum thickness 1. 2 mm, erect, bed 9-13B; H. Flabellisclera sp. » maximum diameter
3.1 mm, toppled, bed 9-1. The red arrow points to the direction perpendicular to the bedding plane and the red double lines represents the di-

rection parallel to the bedding plane. The yellow lines represent the location of the maximum diameter and the black arrow directs to the head of

sponges. All specimens are deposited in Institute of Geology and Geophysics, Chinese Academy of Sciences.
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) s Bauneia ampliata ( ) s Bauneia epichar- ,
is( ), Fungispongia sp. ,Reticulocoelia sp. , o ,
N N ’ 6,
) 2, ,
; , 100%.,
4
The main reef-building calcisponges and hydrozoan in the Permian reef section at Jiantianba, Lichuan, Hubei Province
A. Parauvanella sp. » 6.1 mm, . 85B;B. Peronidella sp. 5.5 mm, s 9-17A;C. Reticulocoelia sp. .
3.5 mm, . 9-14;D. Tritubulistroma sp. » 12. 5 mm, ., 10-6A;E. , 14. 54 mm,
. 10-7;F. Bauneia epicharis ., 23.0 mm, . 911, s

o °

A. Parauvanella sp. , maximum diameter 6. 1 mm, toppled, bed 8-5B; B. Peronidella sp. , maximum diameter 5. 5 mm, toppled, bed 9-17A;
C. Reticulocoelia sp. » maximum diameter 3.5 mm, toppled, bed 9-14; D. Tritubulistroma sp. , maximum diameter 12. 5 mm, toppled, bed
10-6A; E. Unknown calcisponge, maximum diameter 14. 54 mm, erect, bed 10-7; F. Bauneia epicharis, maximum diameter 23. 0 mm,
toppled, bed 9-11, The red arrow points to the direction perpendicular to the bedding plane and the red double lines represents the direction
parallel to the bedding plane. The yellow lines represent the location of the maximum diameter and the black arrow directs to the head of
sponges. The circles mean sponge heads perpendicular to thin sections and the circles with a line mean sponge heads oblique to thin sections. All

specimens are deposited in Institute of Geology and Geophysics, Chinese Academy of Sciences.
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The main frame-building organisms in Jiantianba section, Lichuan, Hubei Province

A. Bauneia ampliata , 28.9 mm, ., 9-17A;B. Cystothalamia sp. » 20 mm, ., 10-4B;C. Sollasia sp. »
5.5 mm, s 89;D. Bisiphonella sp. » 5. 7mm, s 97, o

A. Bauneia ampliata , maximum diameter 28. 9 mm, erect, bed 9-17A; B. Cystothalamia sp. ,» maximum diameter 20 mm, toppled, bed 10-
4B;C. Sollasia sp. » maximum chamber diameter 5. 5 mm, toppled, bed 8-9; D. Bisiphonella sp. » maximum diameter 5. 7 mm, toppled, bed
9-7. The red arrow points to the direction perpendicular to the bedding plane and the red double lines represent the direction parallel to the bed-

ding plane. The yellow lines represent the location of the maximum diameter and the black arrow directs to the head of sponges. The circles with

a line mean sponge heads oblique to thin sections. All specimens are deposited in Institute of Geology and Geophysics, Chinese Academy of Sciences.

I
The erect or toppled data of calcisponges in the calcisponge-bearing limestone interval of Jiantianba section in Lichuan, Hubei Province
8—2 8§—4 8—5 8—7 8—8 8—9 8—10
100. 00 % 75.00% 75.00% 75.00% 62.50% 100. 00 % 100. 00 %
0.00% 25.00% 25.00% 25.00% 37.50% 0.00% 0.00%
9—1 9—3 9—4 9—5 9—6 9—7 9—38
62.50% 66.70% 60.00% 40.00% 100. 00 % 57.20% 100. 00 %
37.50% 33.30% 40.00% 60.00% 0.00% 42.80% 0.00%
9—9 9—11 9—13 9—14 9—17 9—18 9—19
100. 00% 100. 00% 59.10% 25.00% 66.70% 100. 00 % 80.00%
0.00% 0.00% 40.90% 75.00% 33.30% 0.00% 20.00%
10—1 10—2 10—4.5 10—6 10—7
16.70% 33.30% 35.71% 37.50% 0.00%
83.30% 66.70% 64.29% 62.50% 100. 00%
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Aerial percentages of erect to toppled calcisponges in the calcisponge-bearing interval of the Jiantianba section in Lichuan, Hubei Province

8—9 , 9

’ H; ’ °
, , s 8 5%,

( 7, . 100% , ;9
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6, I, 7, . 70%. 10
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I
The average diameters of all calcisponges in the calcisponge-bearing limestone interval of Jiantianba section in Lichuan, Hubei Province
8§—2 8§—14 8§—5 8§—17 8§—38 8—9 8§—10
(mm) 5.70 10. 75 5.23 12. 84 4,44 3.33 11. 50
9—1 9—3 9—4 9—5 9—6 9—7 9—38
(mm) 4.25 3.71 3.29 4.29 5.69 3. 89 2. 80
9—9 9—11 9—13 9—14 9—17 9—18 9—19
(mm) 2.64 23.00 4.49 3.32 13.37 16. 95 9.79
10—1 10—2 10—4.5 10—6 10—7
(mm) 3.35 5.96 7.12 9.63 15.75
7

Average diameters of the calcisponges in the calcisponge-bearing interval of the Jiantianba section in Lichuan, Hubei Province
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The erect or toppled data and average diameters of Peronidella in the calcisponge-bearing limestone
interval of Jiantianba section in Lichuan, Hubei Province
8—2 8—5 8—8 8—9 9—1 9—3 9—14 9—7
100.00% 80.00% 50.00% 100. 00% 0.00% 100. 00% 100. 00% 100.00%
0.00% 20.00% 50.00% 0.00% 100.00% 0.00% 0.00% 0.00%
(mm) 5.20 4.14 3.88 2.25 7.20 7. 44 4. 10 4. 85
9—38 9—9 9—13 9—14 9—17 9—19 10—4.5
100. 00 % 100. 00 % 60.00% 0.00% 100. 00% 100.00% 0.00%
0.00% 0.00% 40.00% 100. 00% 0.00% 0.00% 100.00%
(mm) 2.80 3.28 7.22 3.88 5.50 5.55 5.67
Peronidella - ( 6)
s o s
8—9 9 10
> 9 , o
10 , 2 8 .8—9
9 . 15%, 10
, 70%., 100% . ,
. 8§ . 15%,
Peronidella ( 7) 100%6s 9
, 8 . 6% , 48%,
) ;10 . 19.1%.
4.4 8 N 8§—10
. . 13.5%, 89 (
(1992,1997,1998) . . 17.5%) 10 (9.55%).
s o
,8—9
s 10 8§—9 ’ ’
. (2000) ' ’
s , s
) o 10
; (1997) ’ ’
10 o
3 (D '
) (1989) 10
3 (2) ’
s 3 (3) 5

Wahlman et al. ,2013),

(Kirkland ez al. ,1998;
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8
Contents of the Archaeolithoporella encrustations and micrites in the calcisponge-bearing

interval of the Jiantianba section in Lichuan, Hubei Province

) Folk(1962) )
(Biolithite) ; Dunham(1962) 12 . .
(Boundstone) , Embry ,
Klovan(1971) ) o
. , : (1992,1997) s
, . (bind- )
stone) . Cuffey(1985) . 8—10
) , s, 98 m,
. . (1982) 10—16 .
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Abstract

The calcisponge reefs in Lichuan, western

Hubei Province 1is analyzed for reef-building

organism composition, preservation status of

calcisponges, size of calcisponges, contents of

Archaeolithoporella encrustations and micrites. A
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total of 17 genera of calcisponges and one genus of
hydrozoan are found in the reef-core facies (Layers
8-10). The 8th to 9th layers are mainly composed
of toppled sponges and have little content of
Archaeolithoporella encrustations, while the 10th
layer has more contents of erect calcisponges and
Archaeolithoporella encrustations. The average

diameters of the calcisponges in the 8th to 10th

layers increase a little, but the content of micrites

gradually declines. Thus we infer that the reef-
building organisms in the 8th to 9th layers formed
under less strong hydrodynamic conditions, and
were mostly toppled. For the 10th layer, the
hydrodynamic conditions are stronger, but, the
Archaeolithoporella encrustations enhanced the
anti-wave  capability of the reef-building
organisms, and they were preserved in erect

positions.



