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Abstract The Qujing and surrounding areas, Yunnan, China, is one of the earliest and more in-
depth research areas of the Middle Devonian in China, and one of the ideal areas for study on the
distribution of land and shallow sea in the late Middle Devonian period. According to the lithologic
characteristics and the contact relationship with the underlying strata, this paper sorts out the late Middle
Devonian strata in the area is better to use the Xichong Formation/ Qujing Formation than the Haikou
Formation. The Xichong Formation is redetermined, and its age is determined to be the late Middle

Devonian ( Givetian ). The Middle Devonian sequence in the area, from bottom to top, consists of
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Chongdong, Shangshuanghe and Xichong formations or Qujing Formation ( coeval but heterotrophic ).
Based on the lithology, contact relationship with the underlying strata and sedimentary thickness, the
upper Middle Devonian in the area is divided into three distribution zones: clastic rocks, carbonate and
clastic rocks mixed, and carbonates distribution areas, among which the clastic rock distribution area is
divided into two subzones. Based on paleontological evidence, sedimentary characteristics and preliminary
geochemical results, the characteristics of the Xichong Formation were analyzed, and it was proposed that
the formation was mainly terrestrial sedimentary and developed land-sea transitional facies sedimentation.
The Qujing Formation of the same period is a normal shallow marine sediment. In the late Middle
Devonian, from west to east, the area showed a transition from erosional land zone to terrestrial
depositional zone to interaction zone of land and shallow sea, and finally to the normal shallow sea. This

land-shallow sea change is not only controlled by the palaeogeographic distribution of the region, but also

by the macroscopic influence of the Caledonian tectonic movements.

Key words distribution of land and shallow sea, Xichong Formation, Qujing Formation, Middle

Devonian, Yunnan Province
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Fig. 1 Five representative sections of the Middle Devonian in Qujing and surrounding areas, Yunnan, China
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Fig. 2 Palaeogeographical distribution map of the late Middle

Devonian strata in Qujing and surrounding areas, Yunnan, China
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Fig. 3  Subdivision and correlation of the late Middle Devonian strata in Qujing and surrounding areas, Yunnan, China
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AL b w5 A Y At g 4 i e 2K Stringocepha-
lus . Desquamatia . Athyris %5 1 #i} #] Thamnopora .
Argutastrea % (X EF 2, 2022), fER & F A -
WY, HE o, 5 RPiREg Exu
HEBGEM, 5 FE FRZSGEFMHEES
filr, 805 BAT ARG RS A

2.4 BRESTEFAE

LR JE B A, 2 2 R 2 B
WL AREERRIE . SR eh Al S, DAl S 2
ZIE PO L (it spy ), f JER AR AR G AR P
i, 104 m; JAHEEZ/NTFHEK, £K50m 4
Ay Bl s PG P R R XA, Y e 4R AR
AN, O L X EELE 10~30 m ZZ (8] 5 fEml Py, 7Y
M., db. RIS E X, R EZ N T
10m, fEARA0.7m, Bl mE, HEE
Ay A AE 3 —3h 25 AR X, JE IR AR Ol Ok LU
I, EJFiK 402 m,
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WA PERRIE 1R, WF9E X 7R M LR BR ER LA
FO(lsE A ), HA XK LARE I S Uiy £ (PG b
41), WEZE P b S s R A VIRIX, M=
SEAEAN R L 2 AN G He s A AN B,
iz bl i (B 2, i 25) AP s e oh F, il
JRRIR R A g (B 2, FTE 35) FIE R e i
TR oA P eh AL, B AL st Ry i (K 2,
T 34) S BEJE S MR IR Eha SRR IR A TR

3 PRAFE

A SE B9 BB 32 EOR A Xk g b XU b K
(& 1-B, 5, 6) FE K ERw (& 1-D, 7
- 1), I 5 BT s AR K eh—h AR P9 b
(F 1-A) | i s i (B 1-C) D]
(2, il 33) A Hrasite

3.1 HEWHIE

VO P2 BT S A B LY R . IR 2R
BB R E L IR R BLAR  OE W R 0 R A AT,
g2 . AR

BMRALG: Webdlh A REMY e, @
FRJg v sh AP (Wang et al., 2007) o P4 9]
FELAMLOT PE 2> TR & WAL, 22— Jr 1Y
o AMBERNER, BT AR KM HEY L
B CERAEY) T R IR R, URT R
FRAE P AL SE R A 2 — 5 RBY B RO R AR W) 24 Oy B
Mo PESr 75 AN RO kT . B
Hr e 2 i B 1 9 Minarodendron-Barrandeina-Eocla-
doxylon Fi§ ) 47 LA VG wh A 90 HE W AR SR ( E 5%,
2024) , MY IR AR R, B R WL HE
RRAF MR, 2 B8R AF, & I/NAT
Y ZET R 2R AE, AP IR AR AR E O A7 . 12
A Y vh, Ul Minarodendron . Yuguangia., Bar-
randeina %% (Li, 1990; % & fH F1 £ BE, 1995;
Hao et al., 2007; Liu et al., 2013; ¥ & W &,
2026), MW ZET EXE LA 0 E S MK A,
T FFE L E A MB A K Ui ; Eocladoxylon minutum
(Berry and Wang, 2006a) H& ¥ {4 1) A [7] S0 KL %
RAE, R BR GRS T Rn & A8, [A]
A S A T 38, 52 28 {3 4% ; Panixa F1 Rhipidophyton
(Berry and Wang, 2006b; Wang and Berry, 2006;
Xue et al., 2016) R REMUA E 2200 b, JFORHF

TR, MBI 2 R0 R R e, X
Serg A A i PRAFIR DL R W AT R T S e, (2
& TR BRI T fili 3t 25 58 HL K 3l 7 AR X EE B85
T A 1) W3 I e, B R AR 1 A K b B A
SIS RRUE R LN (32 S NN v VLI ) O | i T
YA Z ORISR, SR A7 4 55
P ( 4-C, 4-C £ 4-T), RUHRE K
iz, BEESMYAE KRBT, SRR TR AR5 .
TEW i m 2w m b, R LRFHEDA, HEHN
W, HEZNMZET (K S5-F), KI5 Bk 4
My, RUIXLREY 2 TR IS s, I
BARCH, DU T il e i PR

BELA: W2 R H A s A A )
ML A B FE P AR e s SR s Z
e, FaEE, MRS, HEE2~3mm, f5)0
X, HATREM 7 T RRE (&l 4-A, 4-B) , WN7EM
il A P PR AR, KRB A 3 R HUA ik
AR (o oy S Ul | E NI RU L2 A S =817 % o]
BARHYEE, 56 2, XFEME Bl an]fE
T BT it PR 85, s ) BB 2 IR BB 1Y 2 U 1Y I R
i, A TFIROKOK ERUK R Z 8], A A I Y 2 B
P KR8 5 A=) Sl B IS B2 W R0 . SR
Ve BTUTRRIR 2 o ) AR 30 i i A 352 38 A A7 Y — R R
o, AV LR E AR S o LR E A 3 EMAYAR
i, Hu)ZE oA (B 5-D) 5 7E b XA A8 K
HPG P, AYRERSHE AT, B9z, It
AIMIEE, rRlEir)2mmEA . 3 X (K 4-F),
2. (B 4-E), MR P IRAAAEY) 2
WP E AR AR, Hihi)s — A R TR YR R4
A1 (& 4=D) 5 FE 3 4 B bd &) b, v b 2 &
HIESE 10 /N2 YA IE . 31X BEHE Y AR 305 15 75 74 ofr
A AEERE AR DO

PR FR £ 28 . 74 vhdd rb Y IR R £ 28 R 22 DL Bothri-
olepis Fll Hunanolepis % 3, 3T 12/ 4i . Bothrio-
lepis FEAE R TP IR AL G0 ) 12 43 A, G g Bk S i 4
MR OHS, 2P RAEN A T
JIi R e ST RE T IRAN , DI/NBUEh M KA R B, R
IR PP 2 A TR A KRR R A R IR, HZ T
REMEMEM S, BSHEYEA SN, 20
AT TE R A IR AR KR . TESWNELT . W
fi B . DK SRR P, PR AE] 10m,
Db afmurkahE, k@mRmwbea, ™H
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A, B—HE £y C—M S R, ML A7 —Minarodendron sp.; D— B A MR A 2 T -Rhipidophyton? sp.; E, F—HYWRiL; G~1—
T AL AT -Barrandeina sp. ZERBFR, MMEYE R TH, Lepidodendropsis sp. Fl Panxia sp. ET 5 J—MBZHMYHER . A, B, D~]
ok B bl Ak K A ) T
Bl 4 =il e bSO b K 2R R 5 ) T Y A% 28 Ak A
Fig. 4 The late Mddile Devonian fossils from the north reservoir section of Shangshuanghe village and the Xiejiawan section in Zhanyi,

Yunnan, China
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20 mm

A— 7 WL 5 B— P ol 2 v BRI B BEAR Ve B R AR s C— P o LA A SR ARLSE 5 D— G o 2 i AR AR
E—Py b 4L b o R B S0 & s F— iR AL b s, R 25T - Lepidodendropsis sp.; G—Hi¥§ 4L, F5BE A Il B KA
Bl 5 2 Mt g e 2% A T4 2 A 7 A0 AR ik

Fig. 5 The late Middle Devonian fossils and sedimentary characteristics from Gaozhai section in Zhanyi, Yunnan, China
Be T B A RAEPROK AWK, AT 46 78 il R 5 19
FFAE o 5080 O A A A0 AR U R, i 2 T
—E B A Mz, n] S R AR AL 2 M I B () = fR
A7, WA A5 S T AL P (X R SE, 2022,

Bothriolepis? , "] REACE T [l HUFF ST UL o

T3A VAL R 7 — A LA
At (K S-E) o RAF Ry IR0 A 5 R
A7, AR TREIR A (K7 78 T e sem Yy i Ae . 4
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100 cm

A—R T, BRI AR E; B, C—&HDE; D—SIREL AR E: E—F85kIAE: F, C—HL&,; H, I—B&H0RD AR
H, AT ZZ/NNERIRE S W BeE P rgde R . B-J Bk B T FOBGRIA 6K 4 # T
Bl 6 zmg i b XU A b 7K 28 g 27 1 ) DAY 0 AR AR AR
Fig. 6 The late Middle Devonian sedimentary characteristics from north reservoir section of Shangshuanghe village and Xiejiawan

section in Zhanyi, Yunnan, China
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3.2 AR4FME

PEPA BE DR A6, A, fRE O A
hE, FIRE . AEREBRE . A, RS
AW X, VAR 2 A SRS
(B 1-C), MEFBEHEWR A LR, 15m ki H U
BTG o FER R ESE AWK, P45 TR B
MU SE VR, RE B A RS8R, (Hil B
T LA TR A o E 8 SR b K 2 )
B I3ERETHUEA(E 6-B, 6-C), ZiFEHIR,
WhA Loy b, BEIRAE, ik, KA
— EFEEL B E T RE A, B RK
HeBeBles, BRI (E 6-D),

VY 2 A SR R O D IR Al S
TE Ik 25 VS A 2 i b, AT S SR R
Ky FEWN R FORHIM, X E A PR A G AE N mHEA
B T, AR AR 2 BB RIR, kH
3 B AR TR D 5 SR B YR A (T 6-A) o FETh
#5 b RCH A K T e, PG L R R B
HHM RIS SR A (B 6-H, 6-J), WA
5-HORARE 1-B [ 14-15 2, 14 )2 F#KA wb
HZ, BRI ETESE)Z, AR R T
(Bl 4-B) FMYRTA, NEED S ZERER
HWEAR A 152 TMAAKRDAEZE, g
JEUTE ] 5B GEAR A, A5 A2 3 R P A B
JE B mAEAR K R R AR . B 6-0 kA Bl 1-B
M 16=-18 2, 17 2 F#H N AR EZ, WZ2WE
] S B B AR A 5 17 J2 B8 K6 K (e A
2, BERFREZRR 14 2, A E R FEEN
WA (B 4-H, 4-1) R EB A (E 4-A)
AR AR I, 76 218 Hh 0L B e 22 4, YR A 0
WEESHIES (B 4-A; Bl 6-E); REZTE
H 8 Z BB Z A A ER AR S B g
ML Al i e TR 5 4, R 7 HOh W i i AR
MR A 43 A Oy 20 28 8] J A FRAE . DBV A 4E
fiE  AbAT 3 A R LA, 2B 5 A Ry A S 25 2 X i
BRI, 8 FhEE TR, s 2R T
WEMETIR . BT E SR, X 2 AR
JCTEZS 8] B U A% R 7 o

PUrhdl s R E ML (K 6-F, 6-G), ML
EAM YW 5E Bk, MWL AT K, Zhou %

TEW 42 P9 b . FEOLMmZERI T b, T4k F A
BRAABECIE 5-C) o fEm 2RI (18 5-B ok A &l 1
-D Y 4-7 2), AR (K 5-C) WAFET 2
EAAYER AR Z R, REGUR AT X B Bk A
WAL 25 P AR A AR B | DU 1 1145 i A v g 4 T G
Wi R T, W — BT RN Dk TR
(PMEMSE, 2007, EH1EE, 1964; AUZMEHfERE,
1998) o 44 B A I 5 AFL L 14 F2 A W) A Orestovia cf.
devonica, I L2 3 45 T 24 W A4 IX 30k b 2Ry
BSR4
T B REE /N . TE AR PG b B RO E K A R
Ot s A BeB b b, P e AR K B e
HH R A )Z, AR R R,
B AR /R, 282 0K &SR, 2R
AR (E 4-1), SR f B)2 1 BEARAE )
KA AR A4S MY (Guo and Wang,
2016) o fEWit EOGEI M, KL FE g6 b b
EES, UK KB GRS IUE . JeE T E,
TA3ERL, REEE/NT 10em, BiEGRE
fii, SEA2~3m, FEZHMBEG, B Y AT
BN Panxia gabata (INEEARSE, 2007); MLk B
THUZ A R RS EME YA (Wang
et al., 2007), 7" H K& M T (Zhu and Liu,
2002) , FARFHERE R T MO R KA 4
KR, HEA —E R R, Rl e g
2, AHJZ M R IR BIE U JE T i 1 AR W

3.3 MhEKUFHEHE

HUER AL 7 45 B T LA 4R 78 A R 8 D0 AR B 8
St/ Ba ft . B/ Ga {HH S/ TOC {8 34 4% FH K 5 & iy 5
B, ST H T iR 4% (Wei et al., 2018; Wei and
Algeo, 2020; Zhou et al.,2023), Sr/Ba<0.2, 0.2
~0.5, >0.58; B/Ga<3, 3~6. >6 ¥4 55wk
K. CERBUKFIER K, S/TOC<0. 1, >0.1 4> 545 /R
WROK A K /K

[ERU RN LS i - S B o I 1
PwEE o e (TREBHRER) . #HLY
JT 0 iR R B A, X 2 X IR 2 ROk —
B, FEUH IR AR AR IR R DU B — &
RSB A M o AR X b TR b 7K 2 o 2 ) T
(3t BR AL 2 3 B, St/ Ba fH £E & 10 AL T 0. 15 ~
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Fig. 7 Showing land and sea change during the late Middle Devonian in Qujing and surrounding areas, Yunnan, China
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