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Lower-Middle Triassic Strata in Qingyan, Guizhou Province, South China
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Abstract: The LowerMiddle T riassic stratain Qingyan, Guizhou are well exposed and have abundant fossils. In particular the
Qingyan fauna in Middle Triassic shows biota radiation. The stratigraphical sequence has been studied extensively for a better
understanding of the course and pattern of the biotic recovery and radiation follow ing the End-Permian mass extinction. Five co-
nodont zones including Neospathodus dieneri zone, Neospathodus waageni zone, Neospathodus pingdingshanensis zone,

Neospathodus homeri zone, and Chiosellatimorensis zone, 2 foraminifer assemblages and 6 bivalve assemblages are recognized.

The boudaries of Induan-Olenekian and O lenekian- A nisian have been defined by the conodonts. Various fossils and their ecolog-
ic assemblages indicate that the first episode of recovery-radiation after the End-Permian extinction happened in the early Aini-
sian, and the fossil assemblages in Leidapo Member (Middle Anisian) reveal a typical prosperous biotic ecosystem after radia-
tion. The brachiopod assemblages, M adoia sp. assemblage and Rhaetina angustaeformis assemblage, from the Middle A nisian
Qingyan Formation represent the first radiation of brachiopod faunas from the recovery. In addition, the sedimentary evidence
indicates two up shallowing cycles of paleoenvironmental setting, basin-slope-platform-basin slope-shelf.

Key words: Lower-Middle Triassig biostratigraphy; recovery and radiation; Qingyan of Guizhou.
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Fig.1 Geological map of Qingyan, Guizhou and location of studying sections
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D 6 km
, EW ) N .
( 1~37 . .
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0.5 km . NW67T
( 38~60 ).
223.5 m, N
0.5km . NE40 .
( 61~81 ).
, ) 262.79 m,
5 . .
(
, 1977; , 1987).
( %
, 1987, s ):
(T > 486.29 m
(Tag) ( ) > 87.74m
81 ,
: Crurirhynchia sub fissicostata,
Rhaetina angustaeformis, Diholkorhynchia sinen-
siss Mentzeliamentzeli, Lepismatinahsui, Paral-
epismatina semiconica : Beyrichites khani-
kof'i 6.97 m
80

: Crurirhynchia subfissicostata, Rhaetina an-
gustaeformis, Diholkorhynchia sinensis, Mentze-
lia mentzeli, Pseudospiri ferina multicostata,
Nudispiriferina minima, Neoretzia fuchsi, Lep-
ismatina hsui Myophoria elegans,
Bakevellia cf. costata, Plagiostoma sp., Cassian-
ellasp., C. ecki sulcata, Bakevellia cf. costata,
Eumorphotis (Asoella) sp., Protostrea sp., Ento-

lium sp.~. Posidonia, sp. 11.29m
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76

75

74
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71

70
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: Crurirhynchia sub fissicosta-
Diholkorhynchia

sinensiss, Mentzelia mentzeli, Lepistmatina hsui,

tas Rhaetina angustaeformis,

Paralepismatina semiconica, Aulacothyris angus-
taeformis, Pseudospiri ferina multicostata, Sep -
taliphorioidea paucicostata, Neoretzia wachang -
poensis n. sp.s : Myophoria elegans,
7.91m

: Crurirhynchia sub-

Leptochondria sp., Cassianella sp.

flissicostata, Rhaetina angustaeformis, Mentzelia
mentzeli, Pseudospiriferina multicostata, Di-
holkorhynchia sinensis, Nudispiriferina minimas,
Neoretzia fuchsi. : Posidonia sp.
. Hollandites hidimba, Sibirites pandya
24.77 m
: Posidonia sp., Myophoria
13.98 m
: Leptochondria sp.,

13.33 m

sp.» Entolium sp.. Ornithopecten sp.

Posidonia sp., Entolium sp.
Posidonia sp., Daonella sp.,

9.49 m

(Trg®) 175.05 m
s 1~1.5¢cm,
6.54 m

’

*Spiriferina sp., * Aulacothyris sp. 9.65m
5%, . : *Ornithopect-
en subarcoideas * Myophoria

9.65m

* Entolium sp.,
sp.s *Costatoria sp.
, 6. 5m

29.2m
, 19.73 m

, 7~ 9 cm;

Mentzelia sp. s : * Cyclocyclicus sp.
20.15m
36.94 m
: Mentzelia mentz eli,
M. multicostata, M. subspherica, Crurithyris
sub fissicostata, Rhaetina angustaeformis, Leiol-
epismatina semiconala, Diholkorhynchia sinensis,
Lissorhynchia triloba, Pseudospiriferina variabi-
lis, Neoretzia fuchsi 4.64 m

s

13.32 m
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65 s * Athyris subquadrata : Neogondolella
: Mentzelia mentzeli, Aula- cf. bulgarica 16.1m
cothyris sp.s Diholkorhynchia sinensis, Cruri- 54 20 em s
rhynchia sub fissicostata * Leptochon- y . 5%,
dria sp., * L. gratiosus * Mysidioptera cf. s ) 1~3cm.
vixcostata striosus 4.24 m 3.88m
64 - s 53
(20 cm), s 1~20 cm
s 5~ 10 mm, . . ¥ 5.02m
Spiriferina sp., * Mentzelia sp., * Aulacothy- 52 ,
ris angustaeformis, * Crurirhynchia subfissico- , . : *Or-
stata, * Pseudospiriferina sp. : X Lep- nithopecten sp.s * O. ct. subarcoidea, * Pteria
tochondria sp., * Naticopsis sp. sp.» * Palaeolima sp. 7.91m
5.6l m 51 R
63 , : Cruri- 7.19m
rhynchia subfissicostata, Rhaetina angustaefor- 50 ,
mis, Mentzelia mentzeli, Madoia sp., Sinucosta : Diholkorhynchia sinensiss Ment-
sp-» Nudispiriferina minima, Pseudosp iri ferina zelia mentzeli, Mentzelia subspherica, Rhaetina
sp.s Aulacothyris angustaeformis, Septaliphori- angustaeformis,  Pseudospiriferina variabilis,
oidea paucicostata, Costinorella sp., Diholko- Paralepismatina semiconica, Lissorhynchia trilo-
rhynchia sinensis : 7 Unionites sp., Cas- ba, Septaliphorioidea paucicostata, Septaliphoria
sianella sp.s Modiolus sp., Myophoria sp., xingyiensis 29.69 m
Palaeonucula gingyanensis, Bakevellia guiz houen- (Tag") 8. 11 m
Sis : Planolites sp. 5.78 m 49 3m ’ 6~7cm.
62 : % Aulaco- ; L.5m
thyris sp. 1.24 m
ol ’ : Sibirites pandya,
2m 57 20cm Balatonites sp., Hollandites hidimba, Danubites
’ ) ’ §.36m ambika, : Leptochondria albertii, L. sp.,
(Toq>) 135.39 m Entolium sp., Myophoria elegans, Ornithopecten
60 sp. 14.24 m
15.12m 48
59 s s 3~5mm.
, : *Aulacothyris sp. * Nudirostralina subtrinodosi, *
14.5m Athyris subquadrata * Ornithopecten
58 s 2.5m sp.s  *O. subarcoidea, * Pteria sp., * Chlamys
, : Protostrea sinensis 11.65 m sp.s *Leptochondria sp. 19.51m
57 s 15 em 47
, s : * Leptochondria sp., * Pleurone-
, 3~5 em. : Leio- ctites sp., * Amonotis sp., * Entolium discites,
pismatina semiconata, Septaliphoria xingyiensis, : X Athyris subquadrata, * Rhaetina sp.,
Mentzelia multicostata, N eoretzia fuchsi, N. subcir- * Mentzelia sp. : Neospathodus gon-
cularis. : Plagiostoma beyrichi 6.96 m dolelloides 7.82m
56 s 46
17.37 m : *Balatonites sp. 13.07 m
55 45 s
: Posidonia ussurica, Cassianel- : Leptochondria
la,simplex, * Diholkorhynchia sinensis, albertii, . L. sp., Entolium discites, . Danu-
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41

39
38
37

36

35

34

bites kansa, Hollandites hidimba, Sibirites pan-
dya 17.58 m

> : Posidonia ussurica, * Leptochon-
dria sp., *Ostrea sp., . *Danubites sp., *

Gymnotoceras sp., *Judicarites sp.,

: Lingula sp., Septaliphoria sinensis, Di-
holkorhynchia sinensis, Mentzelia mentzeli, Ment-

zelia subspherica, “ Athyris” sp., Crurithyris?

sp.s Rhaetina angustaeformis : Chiosella
timorensis, Neospathodus abruptus, N. pusillus,
N. gingyanensis N. sp. 15.89 m
(Tia) 117.74 m

s . Neos-

pathodus brochus, N. abruptus N. triangularis,
N. pusillus N. clinatus N. brevissimus, N.
homeri, N. spathi, N. sp. 11.84 m
s 1~3cm,
*Crurithyris?sp., * Septalipho-
ria 7 sp. Neospathodus symmetricus, N.
10.28 m

Cypridodella sp. ,

homeri, N. triangularis

Neospathodus pingdingshanensis, N. abruptus,

N. conservativus, N. homeri, N. sp.

19.01 m

( , 75 %45
0.5~ 1 cm, ). *
Mysidiop ter cf. striosus 2.92m
s 2.0l m
, 3.56 m

* Eumorphotis

d. inaequicostata * Pteria cf. murchisoni, *

Entolium discites, *Claraia sp., * Tirolites

sp. 1.65m
. s

s 1~3cm s * Petria

of. murchosoni, * Entolium sp., * Pro-

phychitoides sp. : Cratognathod us kochi,

Neospathodus homeri, N. pingdingshanensis N.
spathi N. triangularis N. sp.
9.22m
, 0.5~3cm,
50 em
7.33m

33

32

31

30
29

28

27

26

25

24
23

22

0.5~5cm Cratognathodus kochi,
Neospathod us bulgarica, N. abruptus, N.
N. pusillus N.

27.79 m

cras-
satuss N. pingdingshanensis
waageni N. homeri, N. sp.

, ,

Icriospthodus collinsoni, Neospatho-

dus crassatus, N. gondolelloides N. sp.

7.74 m
s 3
11.44 m
0.5~ 1cm,
40%. * Leptochond ria sp.

2.95m

(TD 186.4 m
104. 68 m

10. 1 m

Neospathodus ping -

dingshanensis, N. homeri 28. 1 m
, . : Icriospthodus col-

linsoni, Cratognathodus kochi, Neospathodus bre-
vissimus, N. brochus N. bicuspidatus N. cras-

satus, N. homeri, N. pingdingshanensis, N. tri-

angularis N. sp. 19.89 m
s : Neohindeodella triassica
6.53m
: Cratognathod us kochi
6.54 m
1 m
9.1m
12.61 m

: Claraia stachei, Posidonia circu-
Bakevellia sp., B. aff.
Flemingites sp.,

laris, tealei,
: Neospathodus cristagal-
li, N. pakistanensis, N. waageni, N. sp.

11.81 m

81.72 m

9 9
: Claraia concentrica, C. auritas, Posidonia
: Neospathodus dieneri M3 N.

waageni Neohindeodella triassica

circularis,

15.57 m
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21 s s 2
14.61 m 5~ 12 cm , 3
20 6~ 30cm, : Ophiceras
9.25m sp.s Lytophiceras sp. : Claraia wangi
19 s 3.53m
Neospathodus bransoni, N. cristagalli, N. die- (P
3
neri M3, N. spitiensis, N. waageni, N. sp. |
10. 47
" 3~ 8 cm
18 . Posi-
o 2.34m
donia circularis 7.59 m
17
10.23 m 2
16
5.16m (2 5 :
15 ’ 2- 34 ms ~
4.07 m ,
14 , s
b
4.77 m
1 ,
(Tys) 46.66 m Hindeodus parvus, 2
13 1. 87 m Ophiceras sp.,
12 s s 80 cm o
, 24 cm; ’
,  6cm. 1.56 m 1 2 : 2
11 s 40 cm; ’ 46. 66 m, N N ,
; 2 , 10 em. N ’
18 cm. Neospathodus dieneri M1, N. Claraia wangi, C. griesbachi, C. stachei, Eu-
dieneri M2 3.4 m morphotis inaequicostata Ophiceras sp.
10 . 3 ) 186.4 m,
Claraia aurita, Eumorphotis inaequicostata, E. . . ,
op 3-80m , Claraia wan-
? gi, Claraia aurita, Claraia concentrica, Eumor-
, : Neospathod us dieneri M2 . . .
P photis cf. multiformis . 4
3.95m
. ) ( GQI GOX
Sem 1l em 3.98 m ) 117.74 m, h
7 , 5 ’
: Claraia concentrica 8.02 m 486. 29 m, 4 , -
6 2.02m - - , N N
~ ’ Al b
Claraia wangi , C. stachei, C. hunanica
Ophiceras sp. 1.74 m _
b
4 b
b
1.30 m
3 40 cm. 4~12 em
(8~30cm . ) 1.85m (1~13 ) 49.0m , (1~
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pathodus homeri,  ; (5) Chiosella timorensis

58 —
3 ) - ’ ’
D D H (4~5 ) . ’
; (6~13 )
s 61 ~74 ),
1 s
H 2~3 1 ’ ’ ’
’ 5 7 ’ ’
, . 6~13 (75 ~81 ),
, . Planolites
186.4 m, . s ,
(14~22 ), s ,
20. 83m ’
’ ’ 3
23 ~30 ),
s s 431 ), s 50 ~ 100 cm
BG1~43 ),
(44~48 ),
3.1
s . — 431
, R , 1497
, s , 4 28 . ,
) s Induan/ Olenekian
. 5
49 ~60 ), N , : (1) Neospatho-
( )N dus dieneri 3 (2) Neospathodus waageni (3)

Neospathodus pingdingshanensis ; (4) Neos-
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, Induan/ Olenekian
18/19 s

Olenekian/A nisian

Neospathodus
waageni ;
43/44 ,

C 2).
3.2

Chiosella timorensis

K

44.50.63.67.79 81

63 ( ) 79 ( )

, Madoia sp. )
, Madoia sp. , Gilinsky and
Bennington (1994 ) )
25 %. , (18.2%),
, ( )3
Rhaetina angustaeformis ,
) Rhaetina angustae formis
(43%). )
. (34.8%0), ,
« ” (bell shaped, Fager-
strom, 1964). ) ,
( ).

Crurirhynchia sub fissicostata,
Septaliphorioidea paucicostata, Madoia sp., Ne-

Sp.,
subtrinodosi, Diholkorhynchia sinensis, Septali-

oretzia wachangpoensis n. Nudirostralina

phoria sinensis, Neoretzia fuchsi, Paralepismati-

na semiconica., Thecocyrtelloidea  tubulosa,

Pseudospiriferina pinguis, Nudispiriferinamin-

ima, Lepismatina hsui, Mentzelia mentzeli, Aul-
acothyris angustaeformis, Sulcatinella sulcata,
Rhaetina angustaeformis

3.3

Claraia wangi, Clar-
aia aurita, Claraia concentrica, Eumor photis cf.

multiformis, Claraia stachei,

,2001).

K

Ophiceras sp., Danubites kansa,
Hollandites hidimba, Sibirites pandya

3.4

. 431
) 22
33 . s (G
, 3
¢ 2.
(Krstan-Tollmann, 1983a; , 1984, 1988,
1993; Heath and Apthorpe, 1986; , 2004;
Kobayashi et al., 2006), .
,  “Lingulina”
Pilammina .“Lingulina” “Lingulina”
Sp. D s
s Pilammina ,
s Pilammina densa )
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