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TR B TUIE R L B (A R R AF, 2000) 45 20 H X 45k
AEENRG ARG, = RGN AY =0
Ft. HAT, HEEFRASMNEOIH6A LT RF51
(Geng et al., 2000), H & _E AKX A Angochitina
chlupaci, Angochitina comosa, Bulbochitina bulbosa,
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M Ramochitina marettensistt. f1 )= o
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1 (A)WFFEIX St B A B s i 16 (B Tz B s =5 (OB 2 ot A 5t B 5 s B B (A B U H Lu et al., 2023)
Fig. 1 (A) Location map of the study area; (B) Location map of the Lingli section; (C) Geologic map showing the exposed

Paleozoic strata in the Nanning-Liujing district along the Yukiang River (modified from Lu ef a/., 2023)
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JUT RUSTRR, & —Frkh. Pr3kJLT S 4n
Angochitina 5y ¥, B 4E Angochitina lingliensis sp.
nov., A. comosa Taugourdeau et de Jekhowsky, 1960,
A. dimorpha Taugourdeau et de Jekhowsky, 1960, 4.
hypenetes Winchester-Seeto, 1993a, A. mourai Lange,
1952, A. orientalis Hou, 1978 LA f — K & F
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Fig. 2 The lithostratigraphic sequence, sampling horizon and the chitinozoan distribution at the Lingli section, Nanning, Guangxi

AI¥AB Order Prosomatifera Eisenack, 1972 R FH  Angochitina echinata Eisenack, 1931,
KHAM/LT HA  Family Lagenochitinidae  1EBIFR A (Eisenack, 1931, p. 82, pl. 1, fig. 7). &K,
Eisenack, 1931 77 1A U B ) Beyrichia K 75 ;BT B8 b S (Eisenack,
#JLTHIER  Subfamily Angochitininae Paris, 1964, p. 139, pl. 29, fig. 10){# 77 7E i [H & 52 AR K 2%
1981 Ho BT AR T, R O R L B R

#JLT HE Genus Angochitina Eisenack, 1931 1 GiHemse )2 THHE
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JBAE R ONETB AR E, KRR K A a2
R RSO L T =R T

FRMLEAL )2 AR A ER A AR L B 4t
BEPRT AR
Angochitina  comosa  Taugourdeau et de
Jekhowsky, 1960
(E4-1-17)

1960 Angochitina comosa sp. nov.; Taugourdeau & Jekhowsky, p. 1221,
pl. 3, figs. 33-35.

21964  Angochitina comosa Taugourdeau et de Jekhowsky; Grignani &
Mantovani, p. 245, pl. 1, fig. 11.

71967 Angochitina comosa Taugourdeau et de Jekhowsky; Grignani, pl.
1, fig. 8.

1967 Angochitina comosa Taugourdeau et de Jekhowsky; Magloire, pl.
3, fig. 18.

1976  Angochitina cf. comosa Taugourdeau et de Jekhowsky; Paris, p. 95,
pl. 19, figs. 1, 2; pl. 24, fig. 11.

1978  Angochitina comosa Taugourdeau et de Jekhowsky; Diez &
Cramer, p. 207, pl. 1, figs. 16, 17.

1978  Angochitina comosa Taugourdeau et de Jekhowsky; i3, 365
W, Eh49, E18.

1981  Angochitina comosa Taugourdeau et de Jekhowsky; Paris, p. 255,
pl. 33, fig. 6.

1985  Angochitina comosa Taugourdeau et de Jekhowsky; Chlupac et al.,
pl. 13, figs. 13a, b.

1993a  Angochitina comosa Taugourdeau et de Jekhowsky; Winchester-
Seeto, p. 744, figs. 6.13-6.15.

1993b  Angochitina comosa Taugourdeau et de Jekhowsky; Winchester-
Seeto, p. 101, figs. A—C.

1996  Angochitina comosa Taugourdeau et de Jekhowsky; Ottone, p. 142,
pl. 11, fig. 9.

1997  Angochitina cf. comosa Taugourdeau et de Jekhowsky; Achab et
al.,pl. 1, fig. 9.

2000 Angochitina comosa Taugourdeau et de Jekhowsky; Geng et al., pl.
8, fig. 8.
72 = S oo =1 T i 1 R

22LLJ33: (14); 22LLJI35: (78); 22LLI37: (7).
BE EEENE2NSEMERA, ALK,
iR BN, K12 pmE A, IR

K IR, A w8, SR, BAKE;

IR FAIR, 29 5K m2/5, R R AR J7 18 48

L R BB RIEE, &R TARE T

TR MEREUK, REAUE, KR, HEKT 7

HIEAMY; R K T, KE> 2R R, tf

b B I K B 43 S5 R I 75 5 B T AR, 2 B0k
R 23 A fE Fe AR R0 .

TR I AR AR B ROCIR, BROE 2 P
WAk %=, 5 Angochitina comosa 1t 3 b5 A&
(Taugourdeau & de Jekhowsky, 1960)f) % 5 3E A< —
o FIR, bRAFERINR B E LM AR T
BB A, AR SChR AR 76 4 K/ 5 A K BE B /)N,
W R (WL 3) o AR AR A ™ H i (I AE R X)) i 4
TBIA. comosasr T 3K, Ln/LIETE0.4-0.52 [A];
T AE Al 1 X (% 5 WS, 1978; Paris, 1976, 1981;
Chlupaé et al., 1985; Winchester-Seeto, 1993a,
1993b; Achab et al., 1997; Geng et al., 2000), 15
A. comosa iy B 5L 1 KK I 75 7 5B M X 43 F A,
Lo/LIME W21 50.4, AKX RIS K&
PR IR . BrdbdE#h X 4, {XF Diez f
Cramer(1978)7E P L 4 B 1 A. comosalr A% 344
EAg) 55 1 XAR AR AR AR, {2 Dp/Dnff | 55 45 #0284
FEAA(EI3-£) o A SCHR AR SR BN 535 9 E (B4
6-17), {HIRN G 57 R 5K H 2k ) 5 488 bR A £
FF— SR A (B 4-1, 2), BOB A SChR A% 8 N A.
comosa.

A HT S IR R, AT BL R IR B
BAAE ML 2 5 . GrignanifllMantovani(1964)7E
BEVSEF LR SRR ITEHIA. comosaby AR A ] T,
(pl. 1, fig. 11); Grignani(1967)7E 5 J& i & B4 & ik iE
A. comosa R R SR (pl. 1, fig. 8), ASTIAA
AR A A7 5 . Paris (1981)7F Mayenne JiT % 1 [ 4.
comosa | TRELA, F 73 1 1) 35 3508 2E A Rl K bR
Chlupa¢%5(1985)7EHE 7 h X B IE [ A4. comosalt]
) S 0 ) R B i 2 0 R B S5 K . Winchester-
Seeto(1993a)7E LK F) V. 2L R 451 b [X BT 47 T8 ) A< Fih
FRAS KNG AR SCRR A AT, 30 0 K B2 A 50 nAH AL
JUS FE IR A R IE A, comosa 5 AR SCRRA
FRAE AL (558, 1978; Geng et al., 2000).

FH L] WL, A [R] 7= b R A6 bR AR A7 78 2 ik X
Ao BRI, T SCER I BUUR bR A R R 15
BYABER, BN LEf e XS E TR E T
i TS 28 57 o WO e X AR b A 7= L 1) 431 I F
JE RS AR A& 2 I0, UAAT7 i E AR & I Y
A

AR ARSCRRATE ATV R T A4 AR TS
S IS B, BT N HRIE K1 Angochitina comosa’y
A T AL AEBT R R . BB EF DA R R e B R
(Taugourdeau & de Jekhowsky, 1960; Grignani &
Mantovani, 1964; Grignani, 1967), 7%[EMassif
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*1 BRI EAngochitina comosaE £ &
Table 1 Biometric data (um) of Angochitina comosa at the Lingli section
L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
ORAE 147 70 37 26 73 59 3.05 3.69 0.52
R/ME 93 32 18 12 46 37 1.81 1.82 0.31
“FIMH 112 44 27 19 58 46 242 2.51 0.39
=2 B.kF&KAngochitina comosatrKEEE
Table 2 Biometric data (um) of the published Angochitina comosa
gt =5 FAy B 5 L Ln Dn Dp L/Dp** Dp**¥/Dn* Ln/L %=
1960 33 190 89 33 88 2.70 3.05 0.47 LR
- Taugourdeau & de Jekhowsky 1960 34 180 97 26 81 2.77 3.57 0.54
’ 1960 35 183 88 33 94 2.44 3.25 0.48 Q=Y
Grignani & Mantovani 1964 11 170 69 27 81 2.62 3.44 0.41
1978 16 148 78 36 67 2.78 2.14 0.53 )
Diez & Cramer L zEy
1978 17 158 71 31 72 2.75 2.64 0.45
PURR
1976 SFEME 145 60 28 68 2.67 2.78 0.41
Paris HEIER
1981 SPYME 127 50 24 63 2.52 3.00 0.39
e R S 1978 18 161 69 29 62 3.25 2.44 0.43 e i
) 1993a EIE 140 54 33 61 2.87 2.11 0.38
b iy 1K1 2 Winchester-Seeto o HIL
1993b FHME 138 43 24 62 2.78 2.95 0.31
R i 42 Ottone 1996 9 203 105 42 83 3.06 2.26 0.52 RN N
JIEWN Achab et al. 1997 9 132 55 26 58 2.84 2.55 0.42 wE=ME
20 - (@) 35 (b) (c)
] — ]
£ 15 £ [}
‘S © 25 £
[ (7 ‘s
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5 10 k] 2
g g :
[
é s § 10] g 107
5 =z
0 O . 0
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Length (um) (@ o Width (um) (e) L/Dp )
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Kl 3 (a) Angochitina comosaFt K (L)YE J7 K; (b) Angochitina comosa®r IE J& 5% 9t (Dp**) E 77 K; (¢) Angochitina comosa7i
5 5% % tLE (L/Dp**) B J5 ’; (d) Angochitina comosa5t 1 (L)5 #iK 5 55K LA (Ln/L) 70 41 8= K (e) Angochitina comosait,
K(L)5 5258 (Dp**) 70 #i HL B () Angochitina comosai% 55 (Dp**) 5 21 58 (Dn*) 73 A st B (50 B Hp s 68 [ AR R A SO AR

A, HEABRA BB R AR5 T R 2)
Fig. 3 (a) Histogram of Angochitina comosa test length (L); (b) Histogram of Angochitina comosa test width corrected with Paris et
al. (2015)’s coefticient (Dp**); (c) Histogram of Angochitina comosa test length-width ratio (L/Dp**); (d) Scatter diagram of
Angochitina comosa neck-test length ratio (Ln/L); (e) Scatter diagram of Angochitina comosa test length (L) and test width (Dp**);

(f) Scatter diagram of Angochitina comosa test width (Dp**) and neck width (Dn*) (In the scatter plots, blue circles represent

specimens from this study; biometric data and symbols of published specimens are indicated in Table 2)
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B4 U RIS s 2 i BUL T (1)
Fig. 4 Chitinozoans from the Gaoling Member of the Nahkaoling Formation in Lingli, Guangxi ([ )
1-17. Angochitina comosa Taugourdeau et de Jekhowsky, 1960, ¥ &h*522LLJ35-s234,22L1LJ35-s262, 22L1LJ37-13,22LLJ33-15,22LLJ35-s311,22LLJ35-
s87, 22LLJ35-s91, 22LLJ35-64, 22LLJ35-63, 22LLJ35-s268, 22LLJ35-s129, 22LLJ35-21, 22LLJ35-s217, 22LLJ35-s166, 22LLJ35-s34, 22LLJ35-5263,
22LLJ35-s337 LR PR HR A RAE T v FE Rk 2 Bt 1 e ik oy AR F 7 e
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*3  AFIFImAngochitina dimorphaE £1E
Table 3 Biometric data (um) of Angochitina dimorpha at the Lingli section

L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
SN 129 37 35 24 71 57 2.93 333 0.37
o /ME 82 17 20 14 44 35 1.90 1.83 0.18
RE2NE 103 28 27 19 56 45 231 2.40 0.27

K 5 (a) Angochitina dimorpha5i K (L)H J5 B; (b) Angochitina dimorphalfr 1E J5 5% 58 (Dp**) E.J7 ; (¢) Angochitina dimorpha
Fet 558 98 LB (L/Dp**) BL 7 B; (d) Angochitina dimorphaii¥(L)5 72 % (Dp**) 7 Aii 5 K
Fig. 5 (a) Histogram of Angochitina dimorpha test length (L); (b) Histogram of Angochitina dimorpha test width corrected with

Paris et al. (2015)’s coefficient (Dp**); (c) Histogram of Angochitina dimorpha test length-width ratio (L/Dp**); (d) Scatter diagram

of Angochitina dimorpha test length (L) and test width (Dp**)

Armoricain}h [X (Paris, 1976). Mayennelth [X (Paris,
1981), 4 5 38 75 K H [X (Chlupég et al., 1985), i
2 K ZZ ¥ Forillon¥ 5 (Achab et al., 1997)F17E K F)
MV R R RS, B 22 B3 (Winchester-Seeto,
1993a, 1993b) LA K& )™ 78 7~ 5% 51 T AR e 0 26 iy 0% B
(EE#5, 1978; Geng et al., 2000). Taugourdeauflde
Jekhowsky(1960) H- A 45 A6 0bm A< (0 HE A 7 =
£, INAHHIAEH N zone 7(HH . FRAS). UL
Ak, Bx A7 % b5 A (Grignani & Mantovani, 1964;
Grignani, 1967) 5 Ottone(1996)7E i # £E 1 I 7 4t
WIE IR A, FrE Al SR AR AR R .

Angochitina  dimorpha Taugourdeau et de
Jekhowsky, 1960
(K8-1-9)

1960 Angochitina dimorpha sp. nov.; Taugourdeau & de Jekhowsky, p.
1221, pl. 3, figs 38-40.
1993b  Angochitina dimorpha Taugourdeau et de Jekhowsky; Winchester-
Seeto, p. 101, fig. G.
p I S e i o i T (= e N =
22LLJ33: (12); 22LLJI35: (26); 22LLI37: (4).
BE FEHE4VKISEMERA, BAARCK.
R FRARMRECN, K100 pm, kR
RO RO BAR o B R, UH PR B

FER, e 1/4t, SIS AT, 4% 500
BT, M2 5E:, REAHE, RE, 725 5%4Lk
LT A T K B R R I O fal Bl
(] B ] DO, o o 5 5 R IR R A E e R 3 5 4 A

¥ Taugourdeaufllde Jekhowsky (1960)7E
ESLAZAT I AN, R T AU K B S LA A,
A2 %3 — ¥ M. {H7 Winchester-Seeto
(1993b) 3K 43 B bR A 1 3 R R I IR R, A IRAEH
UG 2H U B TR AR AR R R 5 5 1 G A o il g 3R
15 1 AN R B, B AR R AL S HoAd SR Ay
WL, 22 R EVR A BT AR SRR AR 1 S A
IR E R,

ASCARA AT (R IR I T AR 5 AR B R 52
TR E MG B, 558 bR A B8 KR IE
Martins Well (Winchester-Seeto, 1993b) {45 A< — £,
LGRS M SRR AR %8 58 N Angochitina dimorpha . 1%
EjCollinsonf1Scott (1958)7ECedar ValleyZH % 37 1)
A. milanensisR Z AL, 201K 5 5 84K LB
WRCNIEAL, EHRVH S ZER K, A. milanensis
[ B K HoR w2 H 4y X

AR AR SCARATE H TP R A4 R TR
(U 2H vy U B o b AR, TR ORI 2R 5 (Winchester-
Seeto, 1993b) . # i iz Hiu [X (Taugourdeau & de
Jekhowsky, 1960) N &St INE 401 -
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Table 4 Biometric data (um) of Angochitina hypenetes at the Lingli section
L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
SN 142 49 35 25 68 54 2.76 245 0.40
/ME 94 38 28 19 48 38 2.30 1.68 0.34
SFEME 119 45 31 22 57 46 2.60 2.12 0.38
(a) 707 (b) (c)
0.4 ° |
e 601 * 25 -
° * S g =
0.31 550' % 20 o®
tcl ;40_ o0 \%15.
Hi ‘2301 =
[a) 0104
20
0.1
101 51
0 : r : r 0 . . . . . s 0 : - . : ' ;
0 40 80 120 160 0 30 60 90 120 150 180 0 10 20 30 40 50 60
Length (um) Length (um) Dp** (um)

Kl 6 (a) Angochitina hypenetesi+(L)-5 3+ 5 572 & LWAE (Ln/L) 73 A7 5 B; (b) Angochitina hypenetes5@ (L) 51 1E )G 7%
B (Dp**) 43 A 55 5 (¢) Angochitina hypenetest % (Dp**) -5 2l 55 (Dn*) 7 A HUA B (R P B 2 TR AR Rbr A, sk B
Winchester-Seeto, 1993a)

Fig. 6 (a) Scatter diagram of Angochitina hypenetes neck-test length ratio (Ln/L); (b) Scatter diagram of Angochitina hypenetes test

length (L) and test width corrected with Paris et al. (2015)’s coefficient (Dp**); (c) Scatter diagram of Angochitina hypenetes test

width (Dp**) and neck width (Dn*) (Orange stars represent type specimens, data from Winchester-Seeto, 1993a)

Angochitina hypenetes Winchester-Seeto, 1993a
(&8-10-12)
1993a  Angochitina hypenetes sp. nov.; Winchester-Seeto, p. 746, figs.
7.1-7.5.
1993b  Angochitina hypenetes Winchester-Seeto; Winchester-Seeto, p.
102, fig. 101.
1997  Angochitina hypenetes Winchester-Seeto; Achab et al., pl. 1, fig.
13.
72 = S =i T i e 4= R S
221.1J33: (1); 22LLJ35: (4); 22LLI37: (1)-
BE EEENEHKSEMIRAE, BANHK.
IR ARAMEBN, 5ERKZ120 pm, I
SRR, Sy R, Sl R R, BA
KE; JUEAMAR, ZIN5EKEI2/5, 550 REAR
E RIEE, HORSERA TR E DT, M
Sk, REGAUE, RN BEHIPEIRIE; RRK
B EER], %L N (T-9)HR/100 um?, HHE /N,
KPEENTF3 um, RimREE
Wik A EISETE RRMUCIR, s 2R
¥, 5 Winchester-Seeto(1993a) & 37, It Ff i 3% 38 1)
PRAHE B — B AR B AR AL, A SCARATE RIS N,
T B AN, AEATY R R AL AZ AN Ge it R
Yo FE[(6-11)F/100 pm?]Z W -
A Fh A B#E B Y 2 F#E7E Angochitina ™ -+
435 DL, 1A. comosa(Taugourdeau & de Jekhowsky,

1960). H 3 jilifi B H — 2 X 5, 4. comosa I i) i1
SR, Boar SOR S A — 8 gl A A
i DL R O 3, R /NIRAE . AL valentini aspera
(Cramer, 1964) 140 55 A Bt B AL, [FFE A
BRI A=, HAEGHAMUNLY/LE, &KXER
A IRAL TR ZE e R R, H LTRSS, At B

S ARSCMPELR B TP R A4 R R
e U L R UG B o AP A SRR R ST 2R 5 b X7 R
/R, B4 2= 6 &8 (Winchester-Seeto, 1993a,
1993b). M1 &= K % & Forillon > & (Achab et al.,
1997) A B ic sk, AR R 5 K W3 21 A1 i A
Hi.

Angochitina lingliensis sp. nov.
(P48-13-29)
HIR  lingli-, R, IEASER A= H T A E
B [E8-17, #RA522LLI33-528
AR VIR TR A Y028 2 1B 5
RBBEA N AGIR ms AL (A BLAR B T #8)
v = S 2 el oI T = S AU = T
221.1J33: (7); 22LLJ35: (64).
FRIE M= BECIR, Sk R E,; S h
FERMI/3, EAEIR; 5ERAH B AR fa .
EE EREENEHKSEMERA, HANHK.
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Table 5 Biometric data (um) of Angochitina lingliensis sp. nov. at the Lingli section
L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
SN 110 40 32 22 77 61 2.29 4.13 0.40
5 /ME 73 19 17 12 50 40 1.56 2.24 0.23
FYME 92 27 24 17 62 49 1.87 2.93 0.30
(5NN 109 37 26 18 65 52 2.10 2.87 0.34
30, (aym (®) 20 (©) ()
[ %] %) [ 604 ..
525] G201 516 (5%? e
= = £ 080 @ %
5204 (3] 5} ’E‘ 501 o © 6
g 215 2121 3 bt
215 =z 2 5 Ll
- 2101 2 2 401 ot
310 3 2 e
sl Es| £4] 30]
z Z z
T 7

0,
69 77 85 93 101109 117

Length (um) Width (um)

O
37 41 45 49 53 57 61

0- . : 20 . ; ;
1.5 1.7 1.9 21 23 “40 60 80 100

L/Dp** Length (um)

7 (a) Angochitina lingliensis sp. nov.5¢ (L) E 77 ; (b) Angochitina lingliensis sp. nov.}r 1E J& 5% 5 (Dp**) E. 77 ; (¢)
Angochitina lingliensis sp. nov.5t 15 52 %5 LA (L/Dp**) B 77 B; (d) Angochitina lingliensis sp. nov.5%1 (L) 5 5% % (Dp**) 70 1
S (B R 2 B AR R AT bR AY)

Fig. 7 (a) Histogram of Angochitina lingliensis sp. nov. test length (L); (b) Histogram of Angochitina lingliensis sp. nov. test width

corrected with Paris ef al. (2015)’s coefficient (Dp**); (c) Histogram of Angochitina lingliensis sp. nov. test length-width ratio

(L/Dp**); (d) Scatter diagram of Angochitina lingliensis sp. nov. test length (L) and test width (Dp**) (The red star represents

holotype)

Wid  WRANMEEN, FHFEKZ92 um; #
PRy SR, iR, DM MEE K E;
SRR, 5% KRS KN13, 7EO% 42 HE,
18 AT RN BN RSB, RIRIE, &

TE LT 963 pm, B FEALAL TR E T ARL2 %
1734k, 7R K E AR, A WA 55 53 ORI o
iR M EiAs R, BihEE, TR
KB R, NUAngochitinald . TEAngochitinalg 1,
AP DABR A 2 AR AR SRR . AR S
Collinson I Scott(1958) 7 Cedar Valley 2H # 37 [1] A.
globosadE AL, [FIFERAERIUARE . B RIH.
B ST FR AR N, BRI A O fag ), 5 4.
globosa W) i K 5 F1 Y 52 4= AN [F] . CollinsonFll
Scott(1958) f& 71 11 3 43 Sphaerochitina schwalbi by
A(pl. 3, figs. 7, 9) 5 AFh B A MU S F BRE I
TR, RMEANE; 5 —L8S. schwalbiti A (pl. 3,
fig. YN AH A=, SAFXGHE. 4.
mourai (Lange, 1952)[FIFE AERTEAR = . B AN
YHIE, 12 5A. lingliensis#H LG, B & 205 v, 1M
N 4L, A. lebaica (Eisenack, 1972a)[ # A [A
TR ZE, AR B R, S .

Winchester-Seeto(1993a) 7t #7 g B /R £/ Garra

KA W HIE [ Sphaerochitina sp. aff. S. schwalbi5

AR SRR ARFAE T T — S50 135 570 32 IR A R A oA
= 1 R B & 5 Collinson Al Scott(1958) 4 i [ S.
schwalbi 5 7 5, H W% A % B i ik #5 iF 85 S.
schwalbi 5 HARTE IR AIFEEG R TR AN H
Sphaerochitina sp. aff. S. schwalbi (Winchester-Seeto,
1993a) 5 Angochitina lingliensis % 3 1LL, 1H H T
Winchester-Seeto(1993a) fT Ji& 7~ [ bk A A7 7E — 72 i
B, O RN R AL R .

SR ARSCRRACSKR B TV R 4 AR ) R
e U 2H U B

Angochitina mourai Lange, 1952

(FE11-1-13)

1952 Angochitina mourai sp. nov.; Lange, p. 377, pl. 18, figs. 7, 8; pl.
19, figs. 10-12.

1958  Angochitina mourai Lange; Collinson & Scott, p. 16, pl. 1, fig. 16;
pl. 3, fig. 11.

1959  Angochitina mourai Lange; Dunn, p. 1012, pl. 125, figs. 9-11.

1964  Angochitina mourai Lange; Grignani & Mantovani, p. 245, pl. 1,
figs. 19, 20.

1967 Angochitina mourai Lange; Lange, p. 74, pl. 2, figs. 17-20.

1967  Angochitina mourai Lange; Grignani, pl. 1, fig. 23.

1967  Angochitina mourai Lange; Costa, p. 98, pl. 1, fig. 6.
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Fig. 8 Chitinozoans from the Gaoling Member of the Nahkaoling Formation in Lingli, Guangxi (1I)

1-9. Angochitina dimorpha Taugourdeau et de Jekhowsky, 1960, ¥ fh*522LLI37-s2, 22LLJ33-s57, 22LLJ33-s13, 22LLJ35-s15, 22LLJ35-s177, 22LLJ35-
53, 22LLJ37-22, 22LLJ35-s326, 22LLJ35-s203; 10-12. Angochitina hypenetes Winchester-Seeto, 1993a, 22LLJ35-57, 22LLJ35-14, 22LLJ33-57; 13-29.
Angochitina lingliensis sp. nov., #f§h"522LLI33-s53, 22LLJ35-s18, 22LLJ35-s64, 22LLJ35-7, 22LLJ33-s28, 22LLJ35-556, 22LLJ35-s197, 22LLI35-s319,
22LLJ35-s317, 22LLJ35-5232, 22L1LJ35-s362, 221 LJ35-s94, 22LLJ35-s364, 22LLJ35-s70, 22LLJ35-575, 22LLJ35-573, 22LLJ35-562
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Table 6 Biometric data (um) of Angochitina mourai at the Lingli section
L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
SN 130 54 43 30 73 58 243 2.85 0.42
5 /ME 85 24 25 18 53 43 1.76 1.89 0.25
RSl 106 36 33 23 64 51 2.08 2.19 0.34
20, (@ 20, (b) (c) (d)
» » m1 04 | 60- °
@ ® G oo <
£15] E15] E 8- o° P,
g g g £50, ghede
(<3 % ag = ®
2104 2104 2 % ® .
15} S ) * 404
o ) 4 [a)
£51 €51 £
= g 52 301
z =z z
0-; : . ; : , 0, - ; ; : 0 . - _\ 20 . . . :
84 94 104 114 124 134 41 45 49 53 57 61 1.7 1.9 21 23 25 40 60 80 100 120
Length (um) Width (um) L/Dp** Length (um)

Kl 9 (a) Angochitina mouraiFi¥(L)H Ji ; (b) Angochitina mouraifi 1E 5 72 95 (Dp**) B Ji B; (c) Angochitina mouraiFe &5
5o v L AE (L/Dp**) E. 77 W; (d) Angochitina mouraiFe (L) 5 5% 56 (Dp**) 7 A 81 B
Fig. 9 (a) Histogram of Angochitina mourai test length (L); (b) Histogram of Angochitina mourai test width corrected with Paris et

al. (2015)’s coefticient (Dp**); (c) Histogram of Angochitina mourai test length-width ratio (L/Dp**); (d) Scatter diagram of

Angochitina mourai test length (L) and test width (Dp**)

1971 Angochitina mourai Lange; Costa, p. 227, fig. 21.

71982  Angochitina mourai Lange; Quadros, pl. 2, fig. 7.
71988  Angochitina mourai Lange; Quadros, pl. 4, fig. 21.
2002  Angochitina mourai Lange; Grahn & de Melo, p. 122, pl. 2, fig. 1.
2003  Angochitina mourai Lange; Grahn et al., pl. 3, fig. 6.
2010 Angochitina mourai Lange; Noetinger, fig. 4.3.1.3.5, F.
2019  Angochitina mourai Lange; Alexander & Emma, p. 76, pl. 1, fig. 11.
2021 Angochitina mourai Lange; Steemans et al., pl. 3, figs. 3, 4.

2021 Angochitina mourai Lange; Sedorko et al., fig. 3N.

p 2= S e i o il T (= = R T
22LLJ33: (28); 22LLJ35: (14).

EBE  JEEHIEA2BSEMERA, BA kK.

R A MNMEREN, FHFEKZ106 pm,
FERERMOR; Bk R, SithkE, Bk
H; SRR, HREK 1425, AEEEL S 0%
AhIE PR, MR E RERE BT ERTE, &K, K
SRR, R, REREAMTARE S, TR
REEE. FHAIMERA, RimRBl, B IR
Iy XA, K AIAZ)6 pm. RIMEEREE NKE,
08 A 5 0

g A kRA SLange (1952)7F B G e 7
G0 ST BT HROE I R AR TE AR S TS SR L A3 DA
T i i ) S B R AE — B, AR B/ . Lange
(1952) i i B b A il o S Y Sy ] B fll, 725
SR AT R R R TR D 2 MR B 19 Angochitina

mourai b A%, H I\ % Bl H ) A6 2 Y I A B —
(Lange, 1967). {EHARAEEIRIERIFRA S, tha] )
Z M Hl N E #9 A. mourai (Quadros, 1982, 1988;
Grahn e al., 2003), HARIH 8 KT K A fi
BRI bR A . HARE RIS, KRS MAAE
£ 7 (%) G 908 2 8 ) 3 J2 PR 4T o AR SCHRTE b
AR AR AL

A DL B 1) A 2 0 20008 X ) T A T N At
Flo 1ZFh 5 Angochitina globosa (Collinson & Scott,
1958)3) K B A TE AR =, (H 5 35 B S0nS 50, R 5
e WM. A. praedensibaculata (Grahn, 2005)
()R 25 AL B T 25 5 AP B A — @ AL, (HH
REBEAR/N, HRHE %L, M. 4. lebaica
(Eisenack, 1972a)5 A& Mk = JE A AHRL, (H H 305
KRR, M O&emMmMs g, HARZE T
S AT E R B X R . A. lingliensis sp. nov.5
APPFALE, TR, R NG .

AR ARSChRASK B TP R A4 4R 1 AR
fEr I 2 R0 B o AN ER AT, BRRTHE 2 W
TAPNAR I 2 AR MRS .

Angochitina orientalis Hou, 1978

(E11-14-27)

1978  Angochitina orientalis sp. nov.; &MY, 36571, ERS1, K46,
1979  Angochitina orientalis Hou; $/ME, ERR2, ES.
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Table 7 Biometric data (um) of Angochitina orientalis at the Lingli section
L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
SN} 125 43 35 24 69 55 2.79 327 0.41
H5/ME 78 15 20 14 47 38 1.83 1.96 0.16
ARSI 104 27 25 18 57 45 2.30 2.58 0.26
201 (@) 30, (b) (¢) 60" (d)
20 _
2 §25. — 2 Sl
£151 £ £16 50+ 28 0
o 520 5 £ 3 Rey
210 2151 o2 a0 ge%%° %4
o o o *Q_ L] ]
o ‘031 0 © 8 (=]
Qo Qo Qo
£S] : : 804
= =51 24
0-; ; ; , 0, - + - - 04 ; : 20 | ; | ;
78 94 110 126 36 40 44 48 52 56 1.7 2.1 25 29 “40 60 80 100 120
Length (pm) Width (um) L/Dp** Length (pm)

K 10 (a) Angochitina orientalis5e (L) HE 77 l; (b) Angochitina orientalis® 1E J& 572 55 (Dp**) H.J7 B; (c) Angochitina
orientalis5t 1 5 7 % ELAE(L/Dp**) B 75 B; (d) Angochitina orientalis7e K (L)5 7% %6 (Dp**) 7 Aii B
Fig. 10 (a) Histogram of Angochitina orientalis test length (L); (b) Histogram of Angochitina orientalis test width corrected with

Paris et al. (2015)’s coefficient (Dp**); (c) Histogram of Angochitina orientalis test length-width ratio (L/Dp**); (d) Scatter diagram

of Angochitina orientalis test length (L) and test width (Dp**)

y 2= S e o il T (= = R T
22LLJ33: (19); 22LLI35: (49); 22LLI37: (3).

BE  EEAEEKSEMIRA, A MK .

iR MRS, PR K 104 um; BE
SR, SR TESE, BAKE,; HEEMAE
R, HRKSAEA, B IDZT7 AR IFA; 4k
EERARWMKWEE, MZ%E, KEANE, K2
T, fvekbhe TAREf T, RREE M £
AN I a7 B, B A AR AN R B AR U 4 X
), I K 204 wmee 5 A AR 5 R S 1 B A
H, EFRE FHIR,

Wi AR AL N 0978) & R
Angochitina orientalis T iiE — 5, [FFE B AN ik 56
BT A % (I B 11-14-18) . Hi/N B (1979)7E 55 M
fRIE AR AL, 78 DU AR A 450 32 BERRAE, (H
M sk, R IR, 785 A ST ER 4 br A
FRAE— B (& 11-22-25) . AP~ HIbRAS ()44 %
BIENT ZH S E A E11-19-21,
26). M, EACNEA R IR AAE, AR
AN AR A, orientalis7y T o

Angochitina calandraii (Cramer, 1967)5 A Ff
TEAS AL, FEZ X GLE T 0 38 7o R M A U i,
FMER AR, LB AN A. sinica (Cramer, 1970)
A LW 5A. orientalisiB NMIL, 1HA. sinicaF.
A AN E] PR ) ROREAR FE T o (RIS (1978)FE AT

AR ERE, ST T — M AL pyriformis, ‘5
BRI, EALAHIE, X AE T 5 2 20050
i 2 O BN 58, X SRR AR R AR AR SR A R
R I . GrahnZ(2005)7E E 75 %< AL Parnaiba 72; i 4
I8 [\IRamochitina sp. A., HFCERITESHFHIE S AL
FRA MR B s, H AT B ARAH I, H SR TH AT
DK 5 R, B — B E AT A AE X

AR ARSCMRLR B TP R T A AR R
S IS B 1R B BT IE TR (R
M5, 1978) STIN(B/INGE, 1979) R #ESE, {E it 7 [
I B I 2 AR LA TR D .

Angochitina sp.
(E11-28-30)

7 I = S e o I T 1 e R = 2
22LLI35: (5).

BE JEEEIESKSEMERA, BACARHCK.

R bR, K115 pm, TR R
KIOROIR; 2k B 2, St BONTEL2E, IR K
FOIR, dise kst s 2ORETE, M2,
KRG AU, JRE, #onAd TSy HA T
FURMMNE, AmEREAAN THREL24b; RA
AR, AR ZE .

W A S BUNE(1979)7E 5 M = &7
KPP i 3L W Angochitina tiekuangshanensisii

[m]
HH
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Fig. 11 Chitinozoans from the Gaoling Member of the Nahkaoling Formation in Lingli, Guangxi (III)

1-13. Angochitina mourai Lange, 1952, Ff§*522LLJ33-19, 22LLI33-16, 22LLJ33-s78, 22LLJ35-s45, 22LLI33-s3, 22LLJ33-36, 22LLI33-28, 22LLJ33-
39, 22LLJ33-s73, 22LLJ33-51, 22LLJ33-11, 22LLJ35-s306, 22LLJ35-s37; 14-27. Angochitina orientalis Hou, 1978, 22L.LJ35-s220, 22LLJ35-s23, 22LLJ35-
18, 22LLJ35-s316, 22LLJ35-s349, 22LLJ35-s6, 22LLJ35-s108, 22LLJ35-s133, 22LLJ33-s84, 22LLJ33-40, 22LLJ33-s87, 22LLJ33-s200, 22LLJ35-s373,
22L.1LJ33-32; 28-30. Angochitina sp., Fffh"522LLI35-6,22LLJ35-s308, 22LLJ35-s278



2 3 SRR K

PR R G s LT R 113

=8 RflFIHEAngochitina sp.EEE
Table 8 Biometric data (um) of Angochitina sp. at the Lingli section

L Ln Dn Dn* Dp Dp** L/Dp** Dp**/Dn* Ln/L
SN} 120 53 23 16 50 40 3.68 2.69 0.47
HME 113 37 20 14 38 31 2.81 1.94 0.32
ARSI 115 45 22 15 44 35 3.33 2.32 0.39

VAR — ML, (HAHRANE /N, Lo/LE S
Dp/DnfH ARG RN 2B A. tiekuangshanensisth: 3\,
PRA SR, R % H

A ARSThRASK BTV E T A4 4R T
U A =0 B

4 JUTHAGH 2 HXE

AR JL T H PR S PR ARe iE A b 2 40 AT, 4444 1R
1 T 8 e 0 2HL = 08 B LT AR I A Angochitina
comosalAl Mg . %A H AT T4 W1H| H 332 2372
W, LAA. comosatt BN IRGIREAE, BRILDIAR, &
BT HA. orientalis, A. mourai, A. lingliensis sp.
nov.%5 . HIT A= HEMARR, &% E~AFH
P TR S &3 R T g it — 0 T4E - Geng%%(2000)
ST EYe LT U, AR B T AT
PRI LT Btk A Z, B BT A dngochitina
comosa5j Bulbochitina bulbosaft.f1 )2, A 3CATF iR A
1A comosa ity K B 5 Geng &5 (2000) fir &I 43 1
Angochitina comosatt 1 |EZAH Y .

AL H IR AE SR R IR GE T Angochitina
hypenetes, K T % Fh i o 38 75 A7 X 3. 4.
hypenetes & — JS 4E B AT I M, A2 3 I AR R 1
2 RN W AT RA% FH, P RTA S BULE X FL gk
Fifi 2R S5 A 5546 K it (Paris et al., 2000). A. hypenetes
T RRAE T R b Garra s R, a2 — K
PLFE /N 25 SR B AE I Angochitina )& 57 ¥
(Winchester-Seeto, 1993a), & ¥& % KB -Aii 7 k%
B A B i B AR A A 2 — o PEASTRRL, TEA
RIS T TS v 0 ZH 438 — H7T Fh A lingliensis sp. nov..
TP DLURFAE IR A 25 5 % 42 (1) ) [X ) - HoAth
P, EARAXRMEMHAE T HH—CWH . 4
dimorpha ¥4 7£ 3t 3£ (Taugourdeau & de Jekhowsky,
1960) A1 K ) IV %5 # (Winchester-Seeto, 1993b)
PG =P geakiE, BT il xR D, AREX
B — 9% . A. orientalis{EFE T 75 2 IR = I 20,
WU U B AT R AR E (R ER G, 1978), iR MR
GRFA T, AR HARPIRIE . 4. mourai N4
BRI A B+, REFRAA, fEA. comosatiy WP HUE

B % . A. comosase —IE LN ETE B4 %= L KADR T
F LA K B ) R A D 3 SRR 1) Angochitina J&
JLT H4rF, HTaugourdeaufde Jekhowsky(1960)
FERE P DX B 7R K FE AL 6 1) &G H Ge. 19 B IR
i, HoHh R A R, AAEATRAs IR

Angochitina comosa Al By J& A7 Hi ks i i 5 A
EEALT BAEM A (Paris et al., 2000). % LA,
comosafE$# 75 Cerna Rokle | [ 81)Z i & T I N
Ft(Chlupag et al., 1985), LAA. caeciliaelt) & BN
Tt o LR AT B R A BRAE AL A
28 J2 A5 1 AN R AL (GSSP) R BT R A, 1X A AL
comosa iy I I 6] 42 i 17 HS 1 (1) 2 % (Chlupac &
Oliver, 1989). £ Velka Chuchle 2 & ¥ [ I, 4.
comosa T 222 H M., £ T Eognathodus irregularis
(=E. sulcatus “eosulcatus”)[") & IZEHL 2 1024k
(Slavik & Hladil, 2004), 7E3 At X, %L T Hr
55 0 T8 ) A W Hb = 6 B TTAE R A AL S k.
Winchester-Seeto (1993a)7E 8 K F W Z< H GCRE [
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EARLY DEVONIAN CHITINOZOANS FROM THE NAHKAOLING FORMATION IN

LINGLI, GUANGXI, SOUTH CHINA*

WU Shouhan'?, LIANG Yan" and LU JianfengD**

1) State Key Laboratory of Palaeobiology and Stratigraphy, Nanjing Institute of Geology and Palaeontology, Chinese Academy of
Sciences, Nanjing 210008
2 ) University of Chinese Academy of Sciences, Beijing 100049

Abstract The Lower Devonian (Lochkovian and Pragian) in the South China Block is mainly represented by
siliciclastic rocks due to the Kwangsian Orogeny. Conodont, which significantly relies on carbonate facies, has
limitations in biostratigraphy during this period. To improve the biostratigraphic framework, we systematically studied
the lower Pragian chitinozoans from the Gaoling Member of the Nahkaoling Formation at the Lingli section in Nanning,
Guangxi. One genus and seven species are identified, including a newly established taxon Angochitina lingliensis sp.
nov., the index species of the Angochitina comosa Biozone, associated with A. mourai and A. dimorpha. According to
the chitinozoan assemblage and their biostratigraphic ranges at the Lingli section, the 4. comosa interval biozone is
adopted for this interval. Comparson of the chitinozoan biostratigraphy with conodont biostratigraphy suggests that the
A. comosa Biozone in the South China Plate can be correlated with the lowest Pragian Eognathodus irregularis conodont
biozone. In addition, the global conodont and chitinozoan biostratigraphic correlations indicate that the A. comosa
Biozone recognized at the Lingli section is of the same age as the globally recognized lower Pragian 4. comosa Biozone.
This study presents a relatively rich collection of chitinozoans from the Gaoling Member of the Nahkaoling Formation,
which is the first record for the lowermost Pragian in South China and provides a new data for the high-resolution
biostratigraphical subdivisions and correlations for this interval.

Key words chitinozoans, Nahkaoling Formation, Pragian, Lower Devonian, Guangxi

DESCRIPTION OF NEW SPECIES
The
terminology follow Paris ef al. (1999). Specimens were

systematic chitinozoan framework and
extracted from clastic rocks were preserved in a flattened

state. The measurement data were corrected using the

coefficients proposed by Paris et al. (2015). The
measurement parameters adopted are as follows: L=shell
length; Ln=neck length; Dp=maximum width of the
chamber; Dp**=corrected maximum width of the
chamber, with a coefficient of 0.8 (Paris et al., 2015);

* This research was supported by the National Natural Science Foundation of China (42372029, 42472014).
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Dn=neck width; Dn*=corrected neck width, with a
coefficient of 0.7 (Paris et al., 2015).

Order Prosomatifera Eisenack, 1972
Family Lagenochitinidae Eisenack, 1931
Subfamily Angochitininae Paris, 1981
Genus Angochitina Eisenack, 1931
Angochitina lingliensis sp. nov.

(Fig. 8-13-29)

Etymology Named after the Lingli town, where
the holotype is recovered.

Diagnosis A characteristic species of Angochitina
with a spherical chamber and a cylindrical neck; simple
spines densely distributed over the test surface.

Holotype
22L.1LJ33-s28.

Type locality

Figure 8-17, repository number is

Lingli Section, Nanning City,
Guangxi.

Type stratum Nahkaoling Formation, the lower

Pragian.
Material Seven specimens from Sample
22LLJ33 and 64 specimens from Sample 22LLJ35.
Dimensions  The dimensions in Table 4 and

Figure 7 are based on 62 specimens with SEM images.
Description
length of 92 um; the neck is well-differentiated with the

chamber, flexure significant, shoulder can be observed

Test small, with an average test

in few specimens; Short cylindrical neck takes about
one-third of the total length, the wall is thining and
slightly flaring towards the aperture. The maximum
width is around 63 pum, at the middle to lower part of the
spherical chamber. The test surface is covered by simple

spines.

These

differentiated neck-chamber, significant flexure and

Remarks specimens have well-
spines on the test surface, undoubtedly belonging to
Angochitina. A. lingliensis is characterized by its
globose chamber and short cylindrical neck. The
morphology is similar to that of 4. globosa from the
Ceder Valley Formation in America (Collinson & Scott,
1958), but differs in spines. A. globosa has a larger test
and scattered strong-bifurcate spines. Some specimens
of Sphaerochitina schwalbi shown by Collinson and
Scott (1958: pl. 3, figs. 7, 9) have a similar outline, but
their test surface is smooth. Other specimens of S.
schwalbi (pl. 3, fig. 8) are distinguished from A.
lingliensis by having a conical chamber. A. mourai
(Lange, 1952) shares a similar spherical chamber and a
shorter neck, but develops a wider neck and with more
densely distributed spines. 4. lebaica (Eisenack, 1972a)
also has a spherical chamber, but its spines are more
robust and its neck is longer.

Noteworthy, Sphaerochitina sp. aff. S. schwalbi
reported from the Garra Limestone in New South Wales
by Winchester-Seeto (1993a) highly resembles A.
lingliensis. Its spine length and chamber outline differ
from those S. schwalbi described by Collinson and Scott
(1958). Moreover, there is a lack of decisive evidence to
prove that S. schwalbi has an affinity with the specimens
reported by Winchester-Seeto (1993a). However, the
specimens shown by Winchester-Seeto (1993a) are
damaged, therefore no further conclusion could be
drawn.

Occurrences The materials are recovered from
the Gaoling Member of the Nahkaoling Formation (early
Pragian) at the Lingli section, South China.



