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pRF TR R A B TR ARIRE

* £ I B
(o IR R o A BT . M 210008)

RE PRy TR S B T R A P R R R BRI A AT, F R R o T L SR (R S
B E Loy, MIRBEIRZE L1 JE 21 Fh 45 2 P . Elektoriskos minutus sp-nov - Fl Palaeohys~

trichosphaeridium ninggiangense sp-nov - ,

KR BERE RAEEE TRl PRI
LW
PRV T 5 R B Z A . T RO A M 2 /A L 9 T (AR L) T R 2
—EEEMIUE YA AN AL T RIS B LR E S B (PSR, 1991) , i3k
EBEJE 1 232 dm, RS, RO TUA D BIETRVE BRZ LR, sERBIEE
KT 347m, NIREJSHARLLIZ . WA BRI S 5 B IR A R i o (4181 2) A5

FEIL o 50 100km

WwE L e

Sketch map showing fossil locality

* [E A R G (39500014) Fiveb [ R gy A4 15 0t AR SA BRI T4 5 S 5 8% (940701) BB 5T H
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£ TIRABEIERIER R

Occurrences of the species identified

bR 4 5 (Sample number)

T 4 (Species name) TT TT TT TT TT TT
155 160 166 218 263 264
Baltisphaeridium brevispinosum callosum X

Cymatiosphaera cf - brevicrista

Elektoriskos pogonius

E. minutus sp-nov- X

Filisphaeridium brevispinosum X

Gorgonisphaeridium sp- X X
Helosphaeridium clavispinulosum X

H-sp- X

Holothuriadeigma sp- A

H-sp-B

Leiosphaeridia laevigata

Micrhystridium coronatum
- flandrianum X
- granocentricum X

- leptoderma

- pentagonale

LTI

M
M
M
M- pascheri
M
M. stellatum
M

T I

- vulgare
Palaeohystrichosphaeridium ningqiangense sp-nov - X

Tylotopalla caelamenicutis X X

BRI

2 =

TIRHLIX D B R AR L FEH DR LR R A TIRA USRS TR &
At (Llandovery ), FRBAE (1991) ¥ T 5 AL A 53 TS E M 8 B 5 i & e B AR H v
HRE N A2 Monograptus spiralis }2 Stomatograptus grandis 55, X1} spiralis-
grandis Z A7 M 24 T Telychian KR crenulata 7, T HA T F R Ambalodus
galerus, Pterospathodus celloni, P- pennatus 5%, VA J8 F B H P. celloni #, 5% A
griestoniensts R spiralisgrandis HONEORT B, T RR AL AL Bh i) Salopinella minuta-
Xinanospirifer flabellum 05, #4F griestoniensis 1 L} spiralisgrandis Hi, | 6T
PR =M HAFAE Coronocephalus 1675, B 46 Kailia: Parakailia, Chuangianoproetus Kl
Rongwiella 5543 F . KEABL T2 A1 griestoniensis A2 spiralis-gnandis Hi . T iR AL
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FFHEENRA  BEREIR B XA SRR A A TER = R A AR
B, 75840 Llandovery fMEfY)—Fr B Telychian BEHAR PR

3 TR L | whE

FEEAACC R S S84 X TP IR o5 42 B S
T, o T 3 8 T (X B A AT X (T 8
RS 1985) A0 )1 BT 0L 7 (i 1989), PRk [X 5 - TT155

<
W ORI

OB TR BEARY BEIVH AL Mi- R
crhystridium » Baltisphaeridium s Leiofusa H)453¥, D)L
BB 5 TR ALAR R BRIl Leiosphaeridia laevigata, K
Tylotopalla eaelamenicutis, Micrhystridium coronatum, M- - .« TT218
stellatum, M- pentagonale, M- pascheri %, %{L:& M &7 "
SRR B T 38 E 4124 M 7 B 42 Maplewood BT Y
Tylotopalla caelamenicutis, HHMHE AR L Micrhystridium
TR, TIRERLE R T X 77 B IREH= AU -
A Llandovery ,
TR 5 45 417 B 92K (O e SB35 1988), bk [ i
Leiof usa, Leiosphaeridia SR IEEE FRIL#ESY F A E, ERIGY B :%:gggi

RN R P S B i, RIS AR R 5 T o A SR L 2=
FIER, FERHSE (1993) 10 RS /R 2 A IR &AL R B R
ETUAE BRI G  IN AR IETLA JE Llandovery HEHEHAZ
Wenlock THE-#A, RAEASEFER S TRASFEIMENF DB jmme sammwzzrngrtn s
Micrhystridium stellatum , KEHPRKEHID Dactylof usa Stratigraphic succession of the Ning-

cabottii E?gﬁéﬂ*ﬂiﬁfmo qiang Formation and position of the
11725 B R 52 T LA PR 3B TN i

TIRASEIRE T BRETFIAIARE AL, KA I T Pa R AL R R MR, Elektoriskos
pogonius, Tylotopalla caelamenicutis JE =T R E 2129 M Maplewood T1 4 Holothuriadeigma
7= F [A] — M %5 A9 Neahga BT % (Loeblich, 1970),  Filisphaeridium brevispinosum
Helosphaeridium clavispinulosum JErEF o E R AR A Z (Lister, 1970) , 7oz kK
I Micrhystridium W50 T, H M. granocentricum J& 7= F 32 E Maplewood BT %5
(Cramer and Diez, 1972), H-&U1 M- coronatum M- flandrianum, M- pascheri,» M- pentag-
onales M- stellatum %5, ¥ P> T EE | WA & B &, UH L Llandovery #2735 W (Deflan-
dre, 1945;Stockmans and Williére, 1963, 1966 ; Martin, 1966, 1968)
BRUA_EJR A, T om 4L BE IR S th VR 22 08 TR UL T P K, A SR BE sl i i L AR B v 2

Hill(1974) %} g /K +: Llandovery %€ 25347 70+, H b i IAE TR A1 B Fh A Elek‘
toriskos pogonius, Leiosphaeridia laevigata, Micrhystridium stellatum, M- vulgare, Tylo~

topalla, Palgeokystrichosphaeridium 55 ME KB 71 Llandovery t Amantjish 415872
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404 (Achab, 1976) H1 ) Cymatiosphaera, Leiosphaeridias Micrhystridium stellatum F
Palaeohystrichosphaeridium SFJR 0 F T4, FEEMNE Liandovery I Medina # 5¢ 1K
Z5(Miller and Eames, 1982) th 575 H H & HHF H9E Cymatiopsphaera, Elektoriskos pogo
nius, Leiosphaeridia, Tylotopalla %, BRIl # X Llandovery — Wenlock H {1 )Z
A EE IR A (Smelrors 1986) . H b 5 ANFEF T4 . Elektoriskos pogonius
Helosphaeridium clavispinulosum, Micrhystridium stellatum, Tylotopalla caelamenicutis,
Leiosphaeridia laevigata, & Eley 1 Legault (1988) X il &= K4 KME FEH Llandovery tHF-HH
Manitoulin ZH 55 ZS S [7]—H#b X Llandovery T HA Fossil Hill ZH 5& 525 (Eley and Legault ;
1992) By diaR , T30 5 Manitoulin ZHAH[E A SEIRIE R A Micrhystridium stellatum —Fl, 46
[FJBH Tylotopalla, Leiosphaeridia, Cymatiosphaera %, T 3415 Fossil Hill 414H [F] )
J& # #1 B Elektoriskos, Cymatiosphaera, Filisphaeridium brevispinosum, Gorgonis
phaeridium, Helosphaeridium clavispinulosum, Leiosphaeridia, Micrhystridium stellatum
Tylotopalla caelamenicutts s

g5 BRI, TR A SRS T AL 36 L FUBRK Llandovery {312 % W01 Elek-
toriskos, Helosphaeridium , Tylotopalla 5, W W] LAfR th 5241 TR R SF LB A1 12448
—HRHREE R, TR R E B Llandovery $ATTHR,

4 JE PR

£EIBZE Group Acritarcha Evitt, 1963
HTHIBKER  Genus Baltisphaeridium (Eisenack,1958) emend- Eisenack, 1969
WX Baltisphaeridium longispinosum (ex filifera) longispinosum Eisenack 1959
14 gisp gusp

BRI ZHIBKCEEMEM (EEEM)  Baltisphaeridium cf - brevispinosum callosum
(Downie et Sarjeant)
(BRI, P 17)

i ST BAR 220, FOREJS, SRIATHLAE . 1A Ak 2 288, ] L 30 24
e, XEEIGE R HER, K20 3 4t , FEERTEIR 20m , 1] U R di (B Rk 7
EEAGER, R,

EE#: Y Arbs A S B EE Je A4 Givitian ) Baltisphaeridium brevispinosum callo-
sum SERHPL (HRTH HARUHEH 1/3,

FRHUBAL PRV T 50 T R A 3 B AR,

LINTKEE Genus Cymatiopsphaera O- Wetzel ex Deflandre, 1954
WM Cymatiosphaera radiata O - Wetzel . 1933

EEABGE (e Cymatiosphaera cf - brevicrista Wicander
(R L, %] .16
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R SRR Y. BARYY 270m, FRE. 29 0. 5Pm, SRTAHLRE . R i B Xl
J/NK AR BRI 12 AN, FFELY 31 5tm, I A 3EER

EE3  YarbrAs He S E M Z M MIe B 2420 Cymatiosphaera brevicrista Wicander /™K
/I JEE EARIK T0Pm,

IR [ L,

BH51#% 8 Genus Elektoriskos Loeblich, 1970
HBFh  Elekioriskos aurora Loeblich, 1970

BEZIBS%  Elektoriskos pogonius Loeblich
(Bf L. 1—3,7,11)
1970 Elektoriskos pogonius Loeblich,p- 719—719, Fig~ 13A,B.

R A Y. R 19— 270, 5SHE< Lt , RETHLEE IR G R 2 K
LT ARAY 5662 X GERIT 0 R ST . AR K 7— 120m  BUH I35 50 A, 7]
RBBERTFI,

PR L

MUNBSTE (FFh)  Elektoriskos minutus sp- nov-
(ERE T ./ 4—6.8—10.12)

AR minutus, /N AREHY . FRAEPRASFRIE T E

FHE ST RIE, MARBON(200m Ze47) » BLEF AR 90066, JEE I e e AN 14
RIFATF X,

IR (4 14 A B BE . BAR 18— 240m, FUZEE, BEJF24 0. St . R ADE I 64
INBURL, JEAMTE IR 258k SRR LT A S0 B Fe AN AT BN 73 3L Rt &
6—8tm. ¥ H 18—38, KR WIF,

718 Loeblich (1970)#i#h 38 E Maplewood U1 7 1 SE I 2 & B3 > phr 2878, (R H
S —APRAI E AR ET, SATARARE R L FE R, WoE B, &AFFhS Elek-
toriskos FEFPXBITET AR/ H IS 540,

FEMUEAL  BRG T om 8 TA ME 2/NA ELi F THT BR A BOE BT

%IKEB Genus Filisphaeridium Staplin et al- 1965
WM Filisphaeridium setasessitante (Jansonius, 1962) Staplin et al- . 1965

ERIEIKE  Filisphaeridium brevispinosum Lister
(BRI, 15 14)
1970 Filisphaeridium brevispinosum Lister.p- 72—73,pl. 7.fig- 8.

iR BESTUTRUE, HAR 28— 360m, HUZEE, BEJR < 1tm , BERH A AL 0O RPR S
L, SEREARNAEE 4 11 St SER MK E 5B R —, A5,
FEMMEAL | B 1o i 4 A S BB AL,
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FREBKER  Genus Gorgonisphaeridium Staplin et al - 1965
BWXF  Gorgonisphaeridium winslowii Staplin et al -, 1965

TRSEEKE (RKEFH)  Gorgonisphaeridium sp-
(B L. & 13, 14)
ik BIOIRIE, BAR 22 310, BUZEE, BERTDEH . BA 25k, Kik
el AT BT 30 RIm B 1 4—8m , JTIORREEE,
FEHUEAL  BRVE TR T IR AT B

§TEKEJE  Genus Helosphaeridium Lister, 1970
EFh Helosphaeridium clavispinulosum Lister, 1970

BERIETEKE  Helosphaeridium clavispinulosum Lister
Gl NGRS
1970 Helosphaeridium clavispinulosum Lister,p- 76,p1~87figs~8’ 12, 16-,text‘figs~ 18g’ 27b.

faik  BESEIRDE, BAR 23— 31im, FHUZERE, BEJE<0. Ottm , SRIHI 145 7277 Ak £ JRI AR
Rike, FESLL, AR 2K K 1 20m, SGEREIEE 1.5 —20m , AREEATT [,
FEHUBAL PRV 750 T R A 5 FEBUR AR,

§TEKE (REFH)  Helosphaeridium sp-
(kR 11 & 18)

R ST, BAR 32 39 m , HUZRKRE. RER A AR ZHIGE, JEkEH A,
Srelsi. ) 2SN, (BAEARTRAL IR, 23R, ke 1. 67 20m, S8 Z [ [R1HE Dy 3Hm
ity BaEesUR.

iR HEASAS Helosphaeridium FEFR ) KAIFE TR & KR WD, I HRE
i

¥

FHEAM [FLE.

iBE%E Genus Holothuriadeigma Loeblich, 1970
E=Eaw it Holothuriadeigma heterakainum Loeblich 1970

BEE(KEMA) Holothuriadeigma sp- A.
(Elrg L, 16)
B BOERTARENE. K 590, 95 390, B AR SR, SOk, B
TS T HAN 7 30 RIARBE, FEEEK 37 5t , ZEARSE 1— 15 m . RILTF[,
EE®  Loeblich (1970) g 57 Holothuriadeigma B B3R T — 4 Fh, Bl B =
H- heterakainum . "B — BEFEE RN AT, SRTHIAPRASA DL ILFFE .,
FEMESRL L,
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BEE (KREMB) Holothuriadeigma sp- B
(R 11 2] 16)
faR BT IR, K 35Hm, T 26Fm , BEZR TN A KRR SRS, S 5 R R HEAR FE
HRTE R, Sl [ AR HE AR, SR 3 5t m , ZEHRDE 3m, R ILTFI,
EEE  URThnA A RATHES]. 5 H. sp- A BIXBIZETAMARE /N, 28k 20 B 1Y)
[RIHEAR
FHIEAM [FLE,

SEBKER Genus Leiosphaeridia Eisenacksemend- Downie et Sarjeant, 1963
WM Leiosphaeridia boltica Eisenack . 1958

NBHEIKE Leiosphaeridia laevigata Stockmans et Willi€re
(Pl 1l 15)
1963 Leiosphaeridia laevigata Stockmans et Williére, p.473,474,pl. 3.fig. 28.
AR ST Y. AR AT0m, HUZEE, BEJE LY 1, FERESRTHDE Y, HA — SR )
ek, BABUEH . FF O ERE 410,
FHIRGL  BRrT TR T IR A IS B AT

WFRIEE Genus Micrhystridium (Downie et Sarjeant), 1963
WX Micrhystridium inconspicuum Deflandre. 1973, as Hystrichosphaera incon~
spicua Diflandre, 1935

EREFMFRIE  Micrhystridium coronatum Stockmans et Willicre
(BRI, & 1,2)
1963 Micrhystridium coronatum Stockmas et Willicre, p-467,pl. Z,fig~9;tex1*fig~28‘
iR JETZ IR, B4R 1721, HUZRE, BEJE<0. 5ttm, BER DI, WAL
FEARH — AN, Rk 2, I S e i, R Rpl, Rk 8— 1ltm, FEHs 1—
L.otm, 58 EH 12— 14, RILIFF,
FHER [ L.

FBEEMRIE  Micrhystridium flandrianum Stockmans et Willicre
(ERRIT, P 3—6)
1963 Micrhystridium flandrianum Stockmans et Williere.p-464.pl. 2, fig. 12:textfig- 22.
iR RSt Z AR, Be 14— 21tm, 2 RE, BEJEL 0. Sttm , BE R [T BLAS0ORLIR
MK S M A oSke . Sk rh s, IR S5e i il fA AN 30 Rt Sk 12—
170, FEERSE 2Pm ., 58624 8—100m, RILFFI,
FHEA [k,
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PIERIZE Micrhystridium granocentricum Cramer et Diez
(gL 7 7, 8)
1972 Micrhystridium granocentricum Cramer et Diez,p- ]67*1684)1- 36vfigs~ 67,68.

iR EFCIRDY, HAR 13— 160m, HUZRE, BEJE<0. Stm , SR [T ELAURE R R M B AR
ZRAPRTE , P, B ST A E R, RN RBIA > X, SRR 9 120m, ZEET ST
2, SEREH 1824, R,

FHEM [FL.

HERERIE  Micrhystridium leptodermum (Wicanders 1974) Eisenack et al-
(BRI, [ 9)
1974 Ecmelostoiba leptoderma Wicanderp- 21, pl- 8vfig- 12.
1979 Micrhystridium leptoderma (Wicander), Eisenack et al-,p-455.

iR TR ERIEAY, 0K 15— 17im, BUZEE, BEJE<0. 5tm , BER DL, 1/ L
JEA IS, TR YT O [ RS2SR, SRR 18— 21, SR KL H 6 4,
RIS

FHEM [ L.

N

THE/RIMRIE  Micrhystridium parscheri Stockmans et Willi€re
(BRI & 110, 13)
1962 Micrhystridium parscheri Stockmans et Williere, p- 64,pl. Z,fig. 13 stext fig- 2.

faiR IR, BAR 13— 220m, R EE, BEJE2Y 0. 5tm , BER DG G 1R 2 K
IGEL, SRR R R, B AR S I R I AN 30 B, RE K 9 — 160m, FETTE 1 —
L.otm, S H 812, R,

BN [FL.

ABHFIE Micrhystridium pentagonale Stockmans et Williere
(R I & 10—15)
1963 Micrhystridium pentagonale Stockmans et Williere,p-470—471,pl.3,fig. 8:text fig- 32.

B BOSSIE LAY, B 14— 100m. LR RE, REELL) 0. St BER MR, 54 A b
SE B Y K Sk, Jekeshas, JH0 SR Im, KA, AR, Jekek 8—
VAt S35 1. 5—20m . SSHEHKH 68, RIIFI,

FHEE L.

BRGYRIE  Micrhystridium stellatum Deflandre
(I 1L, 11,12)
1945 Micrhystridium stellatum Deflandre.p-65,pl.3.figs. 16—19.

WK ST, AR 11— 160, R RE, BESEE 0. S, BESR 7 K J6H, 26
P, SRR, R IR RS, K 8 10, EHFEL L, JORH H
8—12/4, RIUFFLL,

PR L
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E@HFIE  Micrhystridium vulgare Stockmann et Williere
(1l 14, 15)
1962 Micrhystridium vulgare Stockmans et Williére, p- 63764,p1~ Z,fig& 12,14,15 stextfig- 23.

iR RS Z R, BAR 16— 220m, BUZRE, BEJR < 1m, BERTHDGHE &AM
KOG, Sk s, JLETE e il AR B/ X, S6E G 9 130m, LR FEZY 1m.,
B A 10— 124, R,

FHEM [FLE.

HRIEKER Genus Palaeohystrichosphaeridium Eiserhardt, 1986
o i Palaeohystrichosphaeridium wimani (Eiserhardt ), 1986

TR RIBKE (FFh)  Palaeohystrichosphaeridium ninggiangense sp-nov -
(AR [ 1—13)

IR PRI R AS P A 44

YHE FRocBRDE, UZEE: Brh 28R ISk , S E A 5 e i AN AR,

AR (P 22 M) ST RDE R RDE . HAR 14— 220m, RUZRE, SPEERTRE . JEAA 34
S50 A0 B IR S S rh s, B S ST AN E T, R A . kK 6— 10Mm, 8 1 —
1. 50m, SStasg H 14—16,

# Il FFh5 Palaeohystrichosphaeridium H'&F HLEE

Camparison of the new species to other species of Palaeohystrichosphaeridium

L e E AR R K N b AgE
(Species name) (Vecicle diameter) (Process length) (Process number)
Palaeohystrichosphaeridium wimani 47—601m 11.5—21m 22—30
P. williereae williereae 10—184m 10— 18tm 5—11
P- williereae dameryense 15—200m 20—30Pm 8—12
P ninggiangense sp- nov - 15—22m 7—21Pm 14—16

7738 Loeblich (1970)#R¥EJLE Shropshire #1[X. Wenlock [l Ludlow B @444 4443 57 )
Dilatisphaera J&, D- laevigata Lister AR, T BRI AT DR BE 58k R[]
ATUFL B AR X A B AR 7 3 BRI RS B &R Llandovery B9 Hystrichosphaeridium
williereae Martin BN Dilatisphaera williereae, F:J5#¢ 0T )@ WL 7= H % E Llan-
dovery Bt D. dameryensis Dorning, Eiserhardt (1986)#24% Gotland B, B R ) R g ST
Palaeohystrichosphaeridium Jg& B, 38 E P wimani N HE X R, BT Hystrichos~
phaeridium williereae Martin 24 P- williereae williereae, Dilatisphaera damerysensis Dorning
N P williereae dameryensis, Eiserhardt (1986)i\°k Dilatisphaera IR EAE AL Mt 24
WEEERFAE , A2 5T ) V8 #E 88 5 1 Palaeohystrichosp haeridium /4 ELXUZBE, & 4K . AR 0w FF
I8 A BT AR AT B8RS . 2 BT i A bR A BRI A TiFL Bl =X, e
Palaeohystrickosphaeridium, FEXFE P.wimani B BAZ KK (47 —600m), LK £
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(22—=304%),1fi P- ninggiangense AR 15— 220m, 582 14— 16m 4>, 5 P. wimani H &
=25, 5 P willierae williereae X P- williereae dameryensis W25 R 1E T A8 P oL 48
VRPN G EAEI DN

FEHUEAL BV T RIS T M 2 /N MEL 1A R TR R B B TR

JEIKEE  Genus Tylotopalla Loeblich, 1970
WM Tylotopalla digitifera Loeblich, 1970

R RETKE  Tylotopalla caelamenicutis Loeblich
(R IV, & 15—17)
1970 Tylotopalla caelamenicutis Loeblich. p- 738.fig, 33A—C.
iR BRSO Y. AR 19— 220m, BUZEE, BEJE<1tm, BERH EH0RIR S
BEARZ RIS, o8k s B 7o s 1 AR 2 DR, 28k 2— 4bm, FEFR 98
27 3tm, RIWIF,
FEHUEAL  BRPG T0m T Hm A A E RE BN R S As S B TR

2 £ X M

ﬁﬂ?é BB, 1989, PUJIEHT L E B B L B il . R AR, 6(3) . 301—310,
AR TSR, 1988, W P SO M B A A SRR, HBBTIR T, 34(4) . 327333,
?ﬁﬁﬂ\aiﬂ(%\?&%ﬁ\@%}@» 1993, IR 23007 VG R S AR K DU B0 BRI AL AL S S H s AR, Palaeoworld,
2. 175—183, FIR{ R AL B,
AR X2, 1985, RITVHRRIRIX K — KWLM E YR, 56— maE A 8RR S BOR Sk 4E, 145— 154
TT, M RRA JEa
MR B RS 1991, BRG] ST RSB R, HEFRE15(3).1-25,
Achab,A ., 1976, Les acritarches de la Formation d 'Awantjish (Llandovereien superieur) du sondage Val Brillant, Vallee de
Matapedia, Quebec- Canadian Journal of Earth Sciences,13,;1310—1318.
Cramer-F-H-and Diez: M-d-C-R-.1972,  North American Silurian palynofacies and their spatial arrangement ; Acritarchs-
Palaeontographica, Abt - B, 138,107—180.
Deflandre, G- 1945,  Microfossiles des calcaires siluriens de la Montagne Noire- Annales de Paleontologie,31,39—75.
Downie: C-and Sarjeant- W-H-S.. 1963,  On the interpretation and status of some hystrichosphere genera- Palaeontology 6.
83—96.
Eisenack: A - . Cramer- F- H- and Diez: M- d- C-R-. 1979,  Katalog: der follilen Dinoflagellaten. Hystrichospharen und ver-
wandten Mikrofossilien, Band VI, Tei. 13, 533p<
Eiserhardt. K- H., 1986,  Palaeohystrichosphaeridium wimani (Eisenack 1968) n.g-ein ordovizischer Dinoflagellat? Neues
Jahrbuch fur Geologie und Palaontologie: Monatshefte. (3) . 170—191.
Eley B-E-and Legault,J- A, 1988,  Palynomorphs from the Manitoulin Formation (Early Llandovery) of southern Ontario-
Palynology » 12,49—63.
Eley -B-E-and Legault,J- A 1992, Acritarchs from the Hill Formation (Silurian) of southern Ontario ; Canada- Palynology »
16.73—92.
Fensome,R- A, Williams. G-L- ,Barss, M-S-, Freeman; J- M-and Hill, M- J., 1990 Acritarchs and fossil prasinophytes:an
index-to gerera, species and infraspecific taxa- AASPContr.Ser - ,25.1-771.



368 I 436 %

Hill .P.J..1974, Stratigraphic palynology of acritarchs from the type area of the Llandovery and the Welsh Borderland- Rev -
Palaeob - Palyn. , 18, 11—23.
Lister-T-R-,1970, The acritarchs and chitinozoa from the Wenlock and Ludlow Series of the Ludlow and Millichope areas of
Shropshire - Part 1-Palaeontographical Society Monograph, 124, 1—100.
Loeblich: A-R-Jr-. 1970, Morphologyvultrastructure and distribution of Paleozoic acritarchs- North American Paleontological
Convention, Chicaco Proceedings: G . 705—788.
Martin,F., 1966,  Les acritarches du sondage de la brasserie de Lust:a Kortrijk (Courtrai) (Silurien belge) - Bull- soc- Belg-
Geol- Paleont - Hydrol - , 74,423 —444.
Mortin, F ., 1968, Les acritarches de I 'Ordovicien et du Silurien belges- Mem - Inst - R-Sc- Nat - Belgique- » 160,1—175.
Miller, M- A-and Eames, L-E., 1982,  Palynomorphs from the Silurian Medina Group (Lower Llandovery) of the Niagara
Gorge: Lewiston New York: U-S- A Palynology,11,97—105.
Sannemann. D -, 1955,  Hystrichosphaerideen aus dem Gotlandium und Unter Deven eds Frandenwaldes und ihr Feinbau-
Senckenbergiana leth- ,36.321—346.
Smelrors M-, 1987,  Early Silurian acritarchs and prasinophycean algae from the Ringerike District- Oslo Region (Norway)-
Rev - Palaeobot - Palynol - » 52, 137—159.
Stockmans. F . L-and Williére,Y.,1962,  Hystrichospheres du Devonien belge (Sondage de 1 Asile d alienes a Tournai) - Bull -
Soc- belge geol - paleontol - d "hydrol -, 71,41—77.
Stockmans, F - and Williére, Y., 1963,  Les Hystrichospheres ou mieux les Acritarches du Silurien belge- Sondage de La
Brasserie Lust a Coutrai (Kortrijk)-Bull-Soc-Belge Geol- » 71,450—481.
Stockmens, F'-and Williére, Y-, 1966,  Les Acritarches du Dinantien du sondage de 1 "asile d "alienes a Tournai (Belgique ) -
Bull- Soc- belge Geol- . 74,462—477.
Wicander: E- R, 1974, Upper Devonian — Lower Mississippian acritarchs and prasinophycean algae from Ohio, U-S- A-
Palaeontographica Abt-B- 148.9—43.

(1996 42 6 A 4 Ak

ACRITARCHS FROM THE EARLY SILURIAN NINGQIANG
FORMATION (LATER LLANDOVERY) OF
NINGQIANG; SHAANXI CHINA

Li Jun and Wang Yi
( Nanjing Institute of Geology and Palaeontology, Academia Sinica, Nanjing 210008)

Key words: acritarchs, Early Silurian, Ningqiang Formation, Shaanxi
Summary

This paper presents the results of the study of the acritarchs recovered from the Ningqiang
Formation of Ningqiang: southern Shaanxi (Textfigure 1) . The Nangqiang Formation has been
divided into two members- The lower part Yangpowan Member consists of shales with a few

carbonate rocks-and marine red beds. corresponding to the upper vart of | griestoniensis.Zone:
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The upper part Shenxuanyi Member; consists of carbonate rocks with bioherms. biostromes and
marine red beds; corresponding to the spiralissgrandis Zonethe latest Zone of Telychian-Fau-
nas of graptolites:conodonts and trilobites suggest that the age of the Ningqgiang Formation is
Later Telychian (Chen Xu et al->1991).Samples have been collected from the Ningqiang For-
mation for palynological study: with 4 of them from Yangpowan Member and 2 from the
Shenxunyi Member (Textfigure 2)- All samples yield well-preserved acritarchs. with 21 species
belonging to 11 genera,including 2 new species (Table 1.

Within the Yangtze Platform:two Lower Silurian acritarch assemblages have been report-
ed- The assemblages from the Lungmachi Formation and Lojoping Formation of Yangtze Gorges
(Xing and Liu: 1985) have sphaeromorphs: netromorphs; and a few acanthomorphs- None of the
species occurs in the Ninggiang Formation- The Lower Silurian assemblage from Qijiang:
Sichuan has six taxa in common with the present assemblage: Leiosphaeridia laevigata, Tylo~
topalla caelamenticutis, Micrhystridium coronatum, M- stellatum, M- pentagonale, M-
pascheri (Fangs 1989).

The Tangjiawu Formation of Zhejiang yields Leiofusa, Laiosphaeridias Dactylofusa
cabottii and the age of the Tangjiawu Formation was supposed to be Middle Silurian (Fang and
He. 1988). Acritarch assembalge from the Dongzhuang Formation of central Shaanxi was illus-
triated and the Later Llandovery to Early Wenlock age was proposed for the Dongzhuang Shale
(Yin et al-» 1993). Micrhystridium stellatum is the only taxon occurring both in the
Dongzhuang Formation and in the Ningqiang Formation-

Most of the known species of the present assemblage are common taxa from the Early Sil-
urian of West Europe and North America- Elektoriskos poginius, Tylotopalla caelamenicutis
Holothuriadeigma were named from the Maplewood Shale and the Neahga Shale of New York
(Loeblich, 1970, and Filisphaeridium brevispinosum, Helosphaeridium clavispinulosum
from the Early to Middle Silurian of England (Lister: 1970). Most species of Micrhystridium
from the Ningqiang Formation were first described from the Llandovery of Belgium (Stockmans
and Williere, 1963).

With the common occurrence of characteristic taxa like Elektoriskos pogonius,
Holosphaeridum clavispinulosum » Micrhystridium stellatum and Tylotop alla caelamenicutis s
the Ningqiang Formation assemblage is correlative with the coeval assemblages from the Llan-
dovery of Wales (Hill, 1974), the Medina Group of New York (Miller and Eames, 1982), the
Llandovery of Oslo Region (Smelror, 1986) and the Fossil Hill Formation of southern Ontario
(Eley and Legault,1992).

From the palynological data,the Ningqiang Formation is thus confirmed to be Later Llan-
dovery in age which coincides with the conclusion drawn from the study of other fossil groups

such as graptolites; conodonts and trilobites-

DESCRIPTION OF NEW SPECIES
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Genus Elektoriskos Loeblich, 1970
Type species: Elektorikos aurora Loeblich, 1970

Elektoriskos minutus sp-nov-
(Pl T ,figs- 4—6,8—10,12)
1970 Elektoriskas sp- - Loblich. p- 719, Fig. 13c.

Etymology : The species name minutus is derived from the Latin minutus,very small-

Diagnosis: Vesicle circular, small-sized ( ca- 20Pm ) ; processes slender solids not communicating
with vesicle cavity » distally simple-

Description. Vesicle circular in outline, single walled- vesicle wall psilate or granulate: 0.5
Pm thick with numerous processes- Processes slender; solid s not communicating with vesicle cav-
ity s distally simple and tapering- No excystment structure observed-

Dimensions (14 specimens measured) : Diameter of vesicle 18—24m.length of process 6—
8Mm , process number 18— 38.

Remarks. Loeblich (1970) described this distinctive form from the Maplewood Shale of New
York:he only recovered a single specimen- Elektoriskos minutus differs from other species of Elek-
toriskos in having smaller vesicle with shorter and fewer processes-

Locality and Horizon: Y ushitan-Xiaoshizuizigou Section of Ninggiang County, Shaanxi Province:

China; the Yangpowan Member of the Ningqgiang Formation-

Genus Palaeohystrichosphaeridium FEiserhardt, 1986
Type species: Palaeohystrichosphaeridium wimani (Eisenack.1968) Eiserhardt, 1986

Palaeohystrichosphaeridium ningqiangense sp-nov -
(P1- IV, figs. 1—13)

Etymology : The specific name is from the locality of holotype-

Diagnosis : Vesicle circular; double walled > with hollow and tubiform processes; processes separated
from the vesicle cavity and distally open-

Description: Vesicle circular to subcircular in outline, double walled ; surface of the outer wall gran-
ulate and decorated with evenly distributed tubiform processes; processes hollow ; proximally closed to
the vesicle cavity and distally open-

Dimensions (22 specimens measured ) : Diameter of vesicle 14—22!'m.length of process 6—
10Fm , breadth of process 1—1.5Mm, process number 14—16.

Remarks: From Wenlock and Ludlow of Shropshire Lister (1970) erected the genus Di-
latisphaera which has double-walled vesicle distally open processes; apical excystment aperture and ob-
vious suture- He assigned D- lwigata Lister 1970 as type species and transferred Hystri-
chosphaeridium williereae Martin 1966 to Dilatisphaera williereae - Later another species is attributed

to the genus, Dilatisphaera dameryensis Dorning 1981 syhich is from the Llandovery of Encland.
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Eiserhardt (1986), howeverbased on new material from uppermost Ordovician of Gotland; erected the
genus Palaeohystrichosphaeridium and took D- williereae (Martin) Lister 1970 and D- dameryensis
Dorning 1981 combinations as Palaeohystrichosphaeridium williereae williereae and Palaeohys~
trichosphaeridium williereae dameryensis- He considered Dilatisphaera lavigata Lister as probably the
direct precursor of the hystrichosphaerid dinocysts for having archeopyl and some indication of paratab-
ulation and Palaeohystrichosphaeridium ; otherwise,it should be considered as an acritarch with pro-
todinoflagellate for having double-walled vesicle; tubiform and distally open processes but lacking
archeopyl and paratabulation- Since no archeopyl and paratabulation are seen the present form is at-
tributed to Palaeohystrichosphaeridium -

Comparison: P- ningqiangense differs from other species of Palaeohystrichosphaeridium in the
vesicle size and the length and number of processes (Table ITy.

Locality and Horizon: Yushitan-Xiaoshizuiziguo section of Ningqiang County, Shaanxi Province:

China;the Yangpowan Member of the Ningqiang Formation-
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1—3, 7,11. Elektoriskos pogonius Loeblich
1. FRACE,TT264-3, M28, 2. FRAS.TT263-3, M46/2, 3. kpA2,TT263-3, M46/30, 7. frAE,TT263-2,543/
2, 11. ¥pAE.TT263-2,G28,
4—6, 8—10,12. Elektoriskos minutus sp-nov -
4. bRACE,TT160-3,Y41/2, 5. ppAE,TT263-1,N43, 6. kA&, TT160-1,(Q32, 8. fpA= . TT160-3,K39, 9.
FRAS . TT160-3,F20, 10. Holotype, #iZS5.TT263-1, 4L, 12. kiA . TT263-3,G27/1,
13,14. Gorgonisphaeridium sp-
13, }RANS . TT263-3,N34/3, 14. fRAS , TT264-3,T43,
15. Leiosphaeridia laevigata Stockmans et Williere
bR TT263-3,R28/1,
16. Holothuriadeigma sp- A-
WA= . TT218-2,V52,

B ool

1—10,13. Micrhystridium parscheri Stockmans et Williere
1. FRZASE,TT263-3,N46/2, 2. ppAsB  TT263-1,P47/1, 3. TT263-1, H48, 4. hiAc B . TT263-2,F42/4, 5. 4
5. TT263-1,052/1, 6. pRAS, TT263-3, H30, 7. ¥iA S, TT263-3,N46/2, 8. kA S . TT263-1,B45, 9. kA
2.TT263-1,N39/3, 10. FRAS S . TT263-2,Q37, 13. FrAS . TT63-1, H50Z,

11,12. Micrhystridium stellatum Deflandre
11. FRASE.TT263-1,746/2, 12. fizs,TT263-1,B43/1,

14,15, Micrhystridium vulgare Stockmans et Willicre
14. Frdve . T1263-3,726, 15. kizss.TT263-2,1,26/1,
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16. Holothuriadeigma sp-B
FrAs S . TT166-2, H37/2,

17. Helosphaeridium clavispinulosum Lister
FrAcE  TT155-2,Q33/2,

18. Helosphaeridium sp-
RASS . TT155-3, 727,

B o I

1,2. Micrhystridium coronatum Stockmans et Willicre
L. FRA5 . TT263-3, M33/1, 2. $R4c5 . TT263-1,K46/1,
3—6. Micrhystridium flandrianum Stockmans et Williére
3. FRAs 5 . TT264-2,F26/4, 4 4R45  TT264-1,F28, 5. fR45 . TT264-3, M48/2, 6. fiA5 . TT264-2, 138,
7.8. Micrhystridium granocentricum Cramer et Diez
7. KRS TT263-2,P27/1, 8. 4545 TT263-2,143/4,
9. Micrhystridium leptodermum (Wicander) Eisenack et al-
FrAs B, TT264-3,729/4,
10—15. Micrhystridium pentagonale Stockmans et Willicre
10. 445, TT263-1,R44/1, 11. A5, TT263-3,)32/3, 12. kA5, TT264-1,F23/2, 13. fiZ4 5, TT263-2,
F42, 14. ppAcS . TT263-3,D35/44, 15. fpAE . TT263-1,p51,
16. Cymatiosphaera cf - brevicrista Wicander
FRASE . TT263-1, A45/4
17. Baltisphaeridium cf- brevispinosum callosum (Downie et Sarjeant )
FRAE , TT264-2,Vv37/1,

B | N

1—13. Palaeohystrichosphaeridium ninggqiangense sp-nov -
1. #FA5 . TT264-3, M28, 2. Holotpye, brAx 5. TT264-3, M45, 3. FRA 5, TT264-2, 145, 5. kA5, TT264-3,
T31/1, 6. fRAcE , TT264-1,D28, 7. fiA=, TT264-2,R45/3, 8. kA<=, TT264-1,1,31/2, 9. prpdc =, TT264-1,
S22, 10. fRAcE , TT264-3, M33/4, 11. i B, TT264-1,X42/2, 12. fpAc= , TT264-1, W3, 13. fpdc= . TT264-
1,p28,

14. Filisphaeridium brevispinosum Lister
FRAE . TT155-3,R27/2,

15—17. Tylotopalla caelamenicutis Loeblich
15. FpAsE.TT160-3,£42/3, 16. fidc=,TT160-3,D39, 17. fRAE . TT160-3,F29/4,



