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BRI TERIE . ERSEE A Mesogondolella sp- » il AX 2R T &M 5T, 7
XA EET, L Ormistonellidae B J& FH 1 Spongentactiniini Ji:3a0] Hegleria mammilla 4
B, Entactiniidae B} 89 7 28K 2, Pseudoalbaillellidae BHY WA 504 1> & B0 R,
Ormistonella robusta De Wever et Caridroit, Pseudotormentus kamigoriensis De Wever et
Caridroits Ishigaum trifistis De Wever et Caridroit, Nazarovella gracilis De Wever et
Caridroit, N- scalae Caridroit et De Wever, Latentifistula similicutis Caridroit et De Wever
Entactinosphaera crassispinosa Sashida et Tonishi, Entactinia itsukaishiensis Sashida et Ton~
ishi, E. sp-. Astroentactnia sp-> Hegleria mammilla (Sheng et Wang ). Pseudoalbaillella
cf - longtanensis Sheng et Wang> HAAaT 6 e LT B AR L &% Maizuru B Tat-
suno ZH, SR ITAH AR FE TR E T RN X s — & 5 ( Wang and Li, 1994; Wang, Cheng and
Yang, 1994) AbETEE Oregon(Blome and Reed, 1992) VIEFEEE Guadlupian 406 A AHUTER
R, J5 2 i RABAE H A Ttsukaichi 11X Guadalupian S fif fes A=A B, E-
itsukaichiensis JE7E L FEVEHR Oregon, Nevada, FE~EEESMASE S LA HRE, Hegleria
mammilla # DL T3 JRee b DA IR 2R A XAy 24 i 207 | 22 B VG A e
DCRYRLELRE T FaAI0 M — 15 Y « IO 20 FNER N b X — B 20 Rk B0 ZEJL SEPE T Texas AN
Oregon, P4 75 H 1, 28 E %5 B9 #8 Guadalupian 4t it i 5 L F K F. Pseudoalbaillella
longtanensis B W3 E FE 3 e iE NI L (Sheng and Wang. 1985) , JH Ji5 7 7 fig 1 X A4 20
HRE R DL FEBUZA T A AT B — DN/ T (Wang and Qi» 1995), FPHE H AP g
#B Guadalupian 2t A, Ishiga(1990) R HLL Ps. longtanensis A b
Ps. sp-C #, F P B Leonardian MEAR — AV H . (EH T Ps- longtanensis A0 Ps.
sp- C A2 AR A Fh, %%%(Wang, Cheng ang Yang: 1994) Rt g8 F Ps- ishigai WAL Ps.
sp-C #, BT Leonardian [/ [ Ps- longtanensis—Ps- fusiformis AT e —A
WA AL 5> F BT Guadalupian By, Guadalupian 3 58T H 5 59k Ishiga (1986,
1990) 43 piiHp — &t Akasakan HARY Pseudoalbaillella globosa . Follicucullus monacanthus
Hi. Fo- scholasticus 5 (¥43) Al — &t Kuman #HAY Fo. bipartitusFo- charveti 5.
Neoalbaillella optima 7  Mitaian BAf% Neo- ornithoformis i s )5 Blome 1 Reed (1992)
TERFFRAL VT EE Oregon 1 [X — & 20 Uit AU, A Ishiga 973 75 58 4 Oregon i IX.
Guadalupian AN YA Ps- globosa . Fo- monacanthus 7 . Fo- Scholasticus 17 . Neo-
optima i A A7 5E 4 Djulfian #1f) Neo- ornithoformis Hi: #¢iT. Wang. Cheng ! Yang
(L994) 7E b AR B B 20 i AR M 2 M R S8 73 28 IR 1 oh — B SR A (=
Guadalupian ) BT 273 B Ps- globosa #5. Fo- monacanthus 5, Fo- scholasticusFo-
ventricosus T . Fo- bipartitusFo- charveti 1 Neo- optima~Neo- ornithoformis . 038
5 AN R RN SRARR P28 . R 7 A YA AR, AR S ST A I AN TR g
AR, FRATHINIRL Blome F1 Reed (1992) i ZeA—2(, 5 Ishiga Y2 REK, AL Neo-
optima - S5HRE W RFEIEMAALL . 8 Neo- ornithoformis i 53 E KX b, HH A
HLL 2K Lepidolina kumaensis 1 N FHAEFTHE € H e & L Kuman Prif 71X —  K3hHE
TE 8 E FE R H X8 W F 26 4 358 Y abeina-Metadoliolina (= Neomisellina) i » [N I, HAS
() Kuman B s2br b 6 E B R 5 14 EAAE Y, Y IHE T &4 Guadalupian fi.
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RN R KRB R FERE LS TR E. B8 ZE T Fo
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ITO IR A IS TG SR P, () PRAFTE— D KRt e R i aoa ARG B e e ik s
AR A S BT b R A X — AR BOA Y = A e AR TR R R 1 . FRATTE R
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DISCOVERY OF PERMIAN RADIOLARIANS IN OPHIOLITE BELT ON
NORTHERN SIDE OF XAR MORON RIVER; NEI MONGGOL
AND ITS GEOLOGICAL SIGNIFICANCE

Wang Yujing
( Nanjing Institute of Geology and Palaeontology, Academia Sinica Nanjing 210008)

Fan Zhi-yong
( Tenth Geological Institute of Mineral Exploration and Development, Nei Monggol, Chifeng 024005, Nei Monggol)

Summary
Radiolarians are found in the cherts of the Xingshuwa Ophiolite Belt on the northern side of Xar Mo~
ron River; Nei Monggol: comprising 14 species (including 1 conformis and 4 unnamed species) represent -

ing 11 genera. together with a plate'like conodont Mesogondonella sp- These fossils are com-
monly discovered in the Middle Permian (Guadalupian) strata of Southwest Japan,
Oregon and Nevada of western North America, the Philippines, Southeast Thailand,
Guangxi and western Yunnan of China, and are regarded as some important members
in the Follicucullus scholasticus"Fo- wventricosus Zones the Fo- bipartitusFo-

charpeti Loneor the Neoalbaillella optima-Neoy ornithofermis Zone- This fauna is
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interpreted as middle and late Guadalupian in age which also may be the forming time
of the Ophiolite Belt and the final closing time of the Mongolian ocean to form the colli-
sional suture between the Sino-Korean and the Siberian plates- We consider this Ophio-
lite Belt as the Product of the Hercynian plate tectonic movement, the Xar Moron Riv-
er Fault as the collisional suture between the Sino~Korean and the Siberian plates; and
the northern Ophiolite Belt of this River as the southern marginal orogen of the Siberi-

an plate, instead of part of the northern marginal orogen of the Sino-Korean plate-

Key words: Radiolaria; Permian, Cherts; Ophiolite Belt; Xar Moron River fault. Nei
Monggol

Xar Moron River is situated about 120 km on the northern side of Chifeng City, along
which exists a deep fault- In the northern part of this river (including Xingshuwa, Kedanshan,
Wudaoshimen, Huanglianggang, Erbadi, Tianshan and Jiujingzi) is distributed an Ophiolite
Belt extending uncontinuously in NEE trend for over 180 km in distance (see Textfig-1)-
Some geologists (Huang J- Q- et al- 1980; Wang H- Z., 19825 Li C- Y. and Wang Q- >
1983), consider the Xar Moron River Fault as the collisional suture between the Sino-Korean
and Siberian plates based on an obvious difference in the Late Paleozoic strata on both sides of
this fault and a comparison of regional stratigraphy; especially, Li C- Y- and Wang Q-
(1983), consider the line from Xar Moron River westwards to Erenhot, North Soronshan,
South Mongolia through North Gansu to Karameili of East Junggar as a collisional suture of the
plates at the end of Late Paleozoic age, and the Permian paleooceanic crust fragments of the
area from South Beishan of Gansu to Xar Moron River of Nei Monggol as a mark indicating the
collision between the Cathaysia and Angara old lands and the final closing of the ancient Asian
Ocean Basin, and this collision as the base of structural configuration to form the present Asiatic
landmass- This important conclusion concerning the Xar Moron River Fault and its northern
Ophiolite Belt causes an argument as to the forming age of the Ophiolite Belt and the geological
significance of the Xar Moron River deep Fault, owing to recent discoveries of some microfossils
in the cherts of the Ophiolite Belt- He and Shao (1983) consider the Ophiolite Belt as Early Pa-
leozoic in forming age and as a product of the Caledonian plate tectonic movement, based on
some microfossils discovered in the cherts of the Ophiolite Belt on the northern side of Xar Mo~
ron River, such as the ostracod Ecfoprimitia sp- in the Kedanshan cherts, the foraminifera
Ammodiscus sp-> small brachiopod family Acrotretidae. the radiolarian Sphaerellari in the
Wudaoshimen cherts, the conodont Panderodus sp- in the Erbadi cherts, etc- They also con-
sider that the Mongolian Ocean of the Hercynian stage and the collisional suture which caused
the final closing of the relic oceanic basin at the end of the Hercynian should be situated to the
north of the Ailigeng Sum-Silinhot Mesomassif- It must be pointed out that these microfossils

are mostly identified as unnamed species at family and even higher level, with no fossil figures
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published - Therefore: we can not determine their age values- Then, LiJ- Y. (1987) proposed
that the forming age of this Ophiolite Belt is early Early Paleozoic, very likely no later than Or-
dovician, and the time when the structure intruded into the northern margins of the Sino-Kore-
an plate is probably at the end of Early Paleozoic based on the radiolarians Chancelloria (?)
sp-» Variocymatiosphaera sp- 1. V. sp-2, Pygacapsa bilaminata in the Erbadi cherts and
the microphytoplanktons Gregalosphaera of - textilophlora, Asteropylorus cruciporus, Py~
losphaera sp- found in the Kedanshan and Wudaoshimen cherts in the Ophiolite Belt on the
northern side of Xar Moron River which are similar in biotic appearance to those in the cherts of
the Ondor Sum Ophiolite Belt. Nei Monggol and the Niutitang Formation, Guizhou Province-
For the reasons mentioned above, he draws a conclusion that the final suture line between the
Sino~Korean and Siberian plates is not situated to Xar Moron River: but to the area between the
northern side of this Ophiolite Belt and the Hegenshan Ophiolite Belt- However, the radiolari-
ans and microphytoplanktons figured in his paper are not interpreted as real organic fossils, but
probably as inorganic granules of volcanic ashes related with the volcanic activity ; this kind of
materials have been found in Paleozoic strata of many areas by the first author, such as. Ondor
Sum of Nei Monggol: Dayangcha of Jilin, Wushan of Hebei and Jurong of Jiangsu- Recently,
Lipps (1992) pointed out that these fossils may be most likely volcanic shards after he has re-
viewed the list and figures of six radiolarian families yielded in the cherts of the Ondor Sum
Group: Nei Monggol (Peng. 1984). Thus, the forming age of the Ophiolite Belt identified
from these inorganic pseudofossils has not been convincing- Three doubtful radiolarian fossils
found in the Wudaoshimen cherts on the northern side of Xar Moron River are figured by Yao
(1991, see Ishii, K- I-, LiuX- et al-, (eds-) “Pre-Jurassic Geology of Inner Mongolia, Chi-
na”) who did not determine the names of genera and species and provide their age value- But it
is very important that a sample (pl-2, fig-2) with obvious “mammae” structure on the outer
shell is similar to Hegleria mammilla (Sheng et Wang) found in the Xingshuwa cherts in this
paper- We also doubt that the radiolarian Sphaerellari listed by He and Shao (1983) and yielded
in the cherts of the same location in Yao 's paper are also interpreted as this genus- In the same
book with Yao s paper> Liang R- published a entitled “The characteristics of the Ophiolite Se-
quence and Its Rock Associations in Central and Eastern Nei Monggol” s he agrees with He and
Shao s (1983) and Li’s (1987) opinions concerning the forming age of the Ophiolite Belt on
the northern side of Xar Moron River, and he also added to his paper an oral report provided by
Chen Sen-huang (1987) from Tianjin Institute of Metallurgical Geology: Ministry of Metallur-
gical Industry . in which the gabbro in this region has a Rb-Sr isochron age of 570—600 Ma.
Thus, he believes that the ophiolites in this region were formed in the early stage of Early Pale-
ozoic- Although the radiolarian fauna found for the first time in the cherts of the Xingshuwa
Ophiolite Belt on the northern side of Xar Moron River is lower in abundance and diversity
these fossils with distinct characters are well preserved- They consist of 14 species (including 1

conformis and /4 unnamed species) renresenting 11 genera and even associated with a plate-like
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conodont fragment which is identified by Prof- Wang Z- H- as Mesogondollella sp- of Middle
Permian Guadalupian age- In this fauna, some genera and species of the Family Ormistonellidae
and Hegleria mammilla of the tribe Spongentactiniini are relatively common; several forms of
the Family Entactiniidae are less abundant, with one species of the Genus Pseudoalbaillella on-
ly individually seen- The radiolarians are identified as Ormistonella robusta De Wever et
Caridroit, Pseudotormentus kamigoriensis De Wever et Caridroit, Ishigaum trifistis De Wever
et Caridroits Nazarovella gracilis De Wever et Caridroit: N- scalae Caridroit et De Wever:
Latentifistula similicutis Caridroit et De Wever, Entactinosphaera crassispinosa Sashida et
Tonishis Entactinia itsukaishiensis Sashida et Tonishi,» E. sp-. Astroentactinia sp-, Hegle~
ria mammilla (Sheng et Wang)and Pseudoalbaillella cf - longtanensis Sheng et Wang- The
former six species are first known in the Upper Permian Tatsuno Formation (Maizuru Group);
SW Japan. and later discovered in the Middle Permian Guadalpuian cherts of Qinzhou area in
Guangxi> China, Oregon of western North America, and the Philippines- The latter two
species are also found in the Guadalupian cherts of the Itsukaichi area, Central Japan for the
first time- E. itsukaichiensis is even reported from Oregon and Nevada of western North
America; and western Yunnan, China- Hegleria mammilla is often found from the Kuhfeng
Formation of Jiangsu and Anhui provinces: the “Dangchong Formation” of Renbu-Qujiang area
in Guangdong the Laba Group of Menglian area in western Yunnan, the ” Kuhfeng Forma-
tion” of Liuzhou area and Permian cherts of Qinzhou area in Guangxi; it also discovered from
Texas of western North America, Sicily and SE Thailand- Pseudoalbaillella longtanensis is
first found from the Kuhfeng Formation in Longtan area of Nanjing City: and later from Jiang~
su and Anhui provinces and the Guadalupian strata of SW Japan; this species has been regarded
as a constituent element of the lower radiolarian zone in the Kuhfeng Formation- Ishiga (1990)
renamed his P- sp- C. Zone P- longtanensis Sheng et Wang (1985) which is considered as
belonging to Late Leonardian of Middle Permian- However, we do not treat P- longtanensis
as a synonym with P- sp- C. Wang, Cheng and Yang (1994) suggested to replace Ishiga s
P. Longtanensis with the P- ishigai(= P- sp- C, Leonardian Stage) Zone: while the P-
longtanensis™P - fusiformis Zone was considered as a constituent element of the lower radiolar-
ian zone of the Kuhfeng Formation (Guadalupian stage)- Ishiga (1986, 1990) divides the
Guadalupian radiolarians into the Pseudoalbaillella globosa, Follicucullus monacanthus, and
Fo. scholasticus (partly) Zones of the Middle Permian Akasakan, the Fo- bipartitusFo-
charveti, and Neoalbaillella optima Zones of the Kuman, and the Neo.- ornithoformis Zone
of the Late Permian Mitaian- Then. Blome and Reed (1992), following Ishiga s footsteps:
separated the Guadalupian radiolarians of the Oregon area: western North America into the Ps-
globosas Fo- monacanthus, Fo- scholasticus and Neo- optima Zones and the Neo- ornitho-
Sformis Zone which is doubtfully attributed to the Djulfian age- Recently, Wang, Cheng and
Yang (1994) also divide the Maokouan (= Guadalupian) radiolarians of South China into the

Psqglobosas~ o . monacanthus,  Fo. rscholasticus—Fo. . ventricosus, Fo: .  bipartitusFo.
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charveti and Neo- optima Neo- ornithoformis Zones; among which the latter two zones are
considered as contemporary products with different facies- The radiolarian zones mentioned
above with the same contents have little difference in understandings about the age of some
zones- Our idea is more consistent with Blome and Reed 's (1992), but somewhat different
from Ishiga s Ishiga correlates the Neo- optima Zone to the Wuchiaping stage and the Neo-
ornithoformis Zone to the Changhsing stage of South China- Japanese geologists commonly re-
gard the Kuman stage which is characterized by the fusulinid Lepidolina kumanensis Zone as
the Upper Permian Series- But, this fusulinid fauna is commonly found in the Y abeinaMeta-
doeliolina (= Neomisellina) Zone in the upper part of the Maokou Formation in South China;
thus, the Japanese Kuman stage may correspond to the upper part of the Maokou Formation
and should be regarded as the Guadalupian stage of Middle Permian Series- Although we have
not discovered any zonal species in the radiolarian zones mentioned above, these fossils are in-
terpreted as important members in the Fo. scholasticus™Fo- ventricosus Zone and the Fo. bi-
partitusTFo- charveti Zone or Neo- optima Neo- Ornithoformis Zone- Therefore this radio-
larian fauna may be of the middle and late Guadalupian age which also may be regarded as the
forming age of the Ophiolite Belt on the northern side of Xar Moron River- From this. we
draw three conclusions as follows:

1. Based on the radiolarian fauna and conodont Mesogondolella sp- » the Ophiolite Belt on
the northern side of Xar Moron River was formed in the middle and late Guadalupian age which
is also considered as the final closing time of the Mongolia Ocean and the forming time of the
suture line- This Ophiolite Belt should be considered as the product of the Hercynian plate tec™
tonic movement -

2. As a general rule. the ophiolite preserved in continental crust represents some segments
of old oceanic lithosphere, and the area occupied by the youngest ophiolite is considered as the
position of the collisional zone between two ancient plates- We agree to Huang et al- (1980),
Wang (1982) and Li et al- (1983) who consider the Xar Moron River deep Fault as the colli-
sional suture between the Sino-Korean and Siberian plates- The Ophiolite Belt on the northern
side of the Xar Moron River does not belong to part of the northern marginal orogen of the
Sino-Korean plate; but to the southern marginal orogen of the Siberian plate- Judging from
such radiolarians as Entactinosphaera sp-s Entactinia sp- found in the cherts of the Hegen-
shan Ophiolite Belt: the forming age of this Ophiolite Belt is interpreted as Late Devonian-
Thus, the forming age of the Ophiolite Belts from North to South is gradually changed from
older to younger- For the reason given above, we consider that the plate movement was proba-
bly from north to south-

3. The forming age and geotectonical significance suggested by the radiolarian fauna and
conodont fossils found in the cherts of the Xingshuwa Ophiolite Belt are obviously different
from those achievements of some researchers mentioned above based on other microfossils and
isochron ages- We do not known whether they are right or wrong- To solve this problem, we

hope ta,make, systematic, collections and scientific researches on the cherts of . other areas in this
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Opbhiolite Belt and another three Ophiolite Belts (Solon Obo: Hegenshan and Ondor Sum ), Nei

Monggol in the near future-

Pseudoalbaillella cf- longtanensis Sheng et Wang
(PL. 1. figs- 5.6)
Pseudoalbaillella longtanensis Sheng et Wang- 1985, pl. 2. figs. 3,4:Wang, 1993b. pl. 1. figs-3—5; Wang. Cheng and Yang:
1994, pl. 2.figs. 3. 45 Wang and Qi. 1995, pl. L. figs- 2—5.
Ps- sp- aff. Ps. longtanensis: Nishimura and Ishiga- 1987, pl. 3, figs. 8—12.
Ps. sp- cf- Ps. longtanensis: Ishiga. Choi and Sato- 1990, pl. 1, fig- 1.
Ps. sp- aff- Ps- elegans; Miyamoto and Tanimoto, 1993, pl. 2, figs. 16—19.

Remarks: The shell with four pseudoabdomens is identified as a conformmis species because of
the poorly preserved samples and partly broken outer shell- Ps sp- aff- Ps- elegans found in the Late
Permian Olistostrome Kamoshishigawa Formation of the Chichibu Belt, SW Japan is regarded as a syn-
onym of this species based on having four pseudoabdomens on the shell-

Range and Occurrence: Middle Permian (Early Guadalupian), Nei Monggol and South China,
SW Japan-

Latentifistula similicutis Caridroit et De Wever
(P1- 1. fig-4)
Latentifistula similicutis Caridroit et De Wever, 1986, pl. 4, figs. 4 — 6; Tumanda. Sato and Sashida. 1990, pl. 1. fig- 23;
Wang: Cheng and Yang. 1994, pl. 3. figs. 24, 25.

L. sp- of- L- similicutis: Cheng.1989,pl. L.figs. 13,14, 16.
Triplanospongos sp- A; Wang and Li> 1994, pl. 3, figs. 6,10, 11, 14.

Range and Occurrence: Middle Permian (Guadalupian), SW Japan: The Philippines, Guangxi
and Nei Monggol: China-

Hegleria mammilla (Sheng et Wang)
(Pl I.figs-1—3)
Phaenicosphaera mammilla Sheng et Wang. 1985, pl. 3.figs- 1—8; Kozur and Krahl. 1987.fig. 7a.
Hegleria mammifera Nazarov et Ormiston. 1985, pl. 6.figs. 3—5: Noble and Renne. 1990, pl. 1.figs. 9,10;: Wang. 1991, pl. 3,
figs- 5—17.
Heglerla mammilla: Blome and Reed. 1992, pl. 11.figs. 10,12, 13:1995, pl. 1.figs. 27, 28: Wang and Li. 1994, pl. 1.figs. 23,
24; Wang, Cheng and Yang. 1994, pl. 2.figs- 17, 18; Wang and Qi 1995,pl.5.figs- 1—12.
Phaenicosphaera mammifera’ Catalano. Stefano and Kozur 1989, fig. 61: 1991, pl. 6. fig. 651992, fig. 6j: Kozur, 1993, pl. 2,
fig- 1.
Hegleria? sp- : Sashida et al-,1993.pl. 1.fig- 14.
Range and Occurrence:  Middle Permian ( Guadalupian); Nei Monggol and South China,
Texas, Oregon, California and Nevada of westen North America: Sicily, SE Thailand-

Entactinia itsukaichiensis Sashida et Tonishi
(PL- I.fig- 25)
Entactinia itsukaichiensis Sashida et Tonishi, 1985, pl. 1.figs- 1—10; Blome and Reed. 1992, pl. 11.figs. 2—5;1995, pl. 1. figs-
25,26+ Feng and Lin, 1993, pl. 5,qus. 10,11.
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Range and Occurrence:: Middle Permian (Guadalupian), Central Japan, Oregon and Nevada

of western North America; Nei Monggol and western Yunnan, China-

Entactinia sp-
(Pl 1.fig-28)
Range and Occurrence: Middle Permian (Guadalupian); Nei Monggol, China-

Entactinosphaera crassispinosa Sashida et Tonishi
(PI- T.fig- 24)
Entactinosphaera crassispinosa Sashida et Tonishi» 1985, pl. 3. figs. 6 —12.

Range and Occurrence: Middle Permian (Guadalupian); Central Japan, Nei Monggol: China-

Astroentactinia’ sp-
(Pl I.figs- 26,27)
Remarks: This unnamed species is characterized by having over 8 roddish main spines similar in
shape and length- Due to the unclear internal structures of the shell, it is doubtfully classified in this

genus-

Range and Occurrence: Middle Permian (Guadalupian) , Nei Monggols China-

Nazarovella scalae Caridroit et De Wever
(PL- I.figs- 21—23)
Naz arovella scalae Caridroit et De Wever. 1986, pl. 5.figs.- 3—6; Tumanda. Sato and Sashida. 1990, pl. 1.figs. 18, 19: Wang.
Cheng and Yang, 1994,}')1- 3, figs- 20, Zl;pl- 47fig- 18.
N- sp- of- N- scalae; Cheng, 1989, pl. 4,ﬁg~ 3.

Range and Occurrence:  Middle Permian (Guadalupian) ; SW Japan, the Philippines, Nei
Monggol and Guangxi, China-

Nazarovella gracilis De Wever et Caridroit
(Pl I.figs-16.17)

Naz arovella gracilis De Wever et Caridroit, 1984, pl. 1.figs. 14, 15, 17 Ishiga. 1985, pl. 2.figs- 22, 23; Caridroit and De Wever-
1986, pl. 4. figs- 9—15; Blome and Reed, 1992, pl. 13, figs- 9, 10; Miyamoto and Tonimoto, 1993, pl. 2, figs. 10 —12;
Feng and Liu, 1993, pl- 6,fig. 14.

N- sp- of- N- gracilis; Cheng> 1989,pl~ 4yfig~ 4 Wang and Li, 19945[)1' nyigs‘ 4,5,7,8; Blome and Reed: 1995,pl~ 1,fig~
12.

Range and Occurrence: Middle Permian ( Guadalupian); Central and SW Japan, the Philip-

piness; Oregon and Nevada of western North America, Nei Monggol, Guangxi and western Yunnan,

China-

Ormistonella robusta De Wever et Caridroit
(Pl I.figs-7—9)
Ormistonella robusta De Wever et Caridroit 1984, pl. 2, figs- 8, 9; Caridroit and De Wever, 1986, pl. 4, figs- 7, 8; Wang, Cheng
and Yang. 1994, pl. 3.fig- 17:pl. 4. fig- 19.
0. sprefey 00 yobustasChengs 1989, pl. Lfig- 1; Wang and Li, 1994 1. lvfigs- 19—21.
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Range and Occurrence:  Middle Permian ( Guadalupian); SW Japan. the Philippines, Nei
Monggol and Guangxi, China-

Ishigaum trifistis De Wever et Caridroit
(PL. I.figs- 10—13)

Ishigaum trifistis De Wever et Caridroit. 1984.pl. 1.figs. 10—13, 16: Caridroit and De Wever. 1986. pl. 3.figs- 3—5: Ishiga.
1985.pl. 2.fig- 24: Blome and Reed. 1992, pl. 12.fig. 12: Miyamoto and Tanimoto. 1993. pl. 2.figs- 4. 5; Wang and Li.
1994,pl~ 3,figs- 7,15; Wang Cheng and Yang; 19947}')1- Syfig~ 18Jpl- 47figs- 21—23.

I. sp- cf- I. trifistis: Sashida and Tonishi: 1986, pl. 2.figs- 4—6; Cheng. 1989, pl. 1.figs. 4, 15:pl. 3.fig- 3:pl- 4.figs- 1, 2, 5;
Tumanda, Sato and Sashida, 1990’p1- lvfig- 17.

Paroncella (?) sp- A, Takemura and Nakaseke: 1981, pl. 34, fig. 12.

Range and Occurrence: Middle Permian (Guadalupian) ; SW Japan, Oregon of western North

America; the Philippines, Nei Monggol and Guangxi, China-

Pseudotormentus kamigoriensis De Wever et Caridroit
(Pl I.figs- 18—20)

Pseudotormentus kamigoriensis De Wever et Caridroit, 1984, pl. 2, figs- 1—7; Garidroit and De Wever, 1986, pl. 5, figs- 7 —11;
Ishiga. 1985, pl. 2.figs- 20, 21; Blome and Reed. 1992, pl. 12, figs. 13—18,21; Miyamoto and Tanimoto. 1993, pl. Z.figs.
8,9; Feng and Liu, 1993, pl. 6,fig- 95 Wang and Li, 1994, pl. 2,figs- 13—16; Wang, Cheng and Yang, 1994, pl. 3, fig- 22.

P. of- P- kamigoriensis: Tumanda. Sato and Sashida, 1990, pl. 1.fig. 5.

Range and Occurrence : Middle Permian (Guadalupian); SW Japan, Oregon of western North

America, the Philippines; Nei Monggol, Guangxi and western Yunnan: China-

Acknowledgement
The authors are thankful to Misses Lu Xian-mei and Jiang Qingling: Nanjing Institute of Geology
and Palaeontology, Academia Sinica for making analyses and taking scanning electron micrographs of

the radiolarian samples in this paper-

References
Blome, C- D- and Reed, K- M., 1992, Permian and Early (?) Triassic radiolarian faunas from the Grindstone terrane central
Oregon- Jour- Paleont -, 66(3)
He Guoqi and Shao Ji 'an, 1983  Determination of Early Paleozoic Ophiolites in southeastern Nei Monggol and thier geotectonic
significance- Contr- Proj- Plate Tect- North China; no-1.
Huang Jiqing: Ren Jishun et al-.1980, Chinese Geotectonics and their Evolution- Sci- Press-
Ishiga. H..1986. Late Carboniferous and Permian Radiolarian Biostratigraphy of Southwest Japan- Jour- Geosci-» Osaka City
Univ -, 29.
Lahiga: H..1990, Paleozoic radiolarians. In: Ichikawa K- et al-, (eds- ). Pre-Cretaceous terrane of Japan- Publ- IGCP Proj-
224.
Li Chunyu and Wang Quan, 1983,  The Paleoplate Tectonics of North China and Adjacent Region and the origin of Eurasia-
Contr- Proj- Plate Tect- North China, no- 1.
Li Jinyi, 1987, Essential Characteristics of Early Paleozoic Ophiolites to North of Xar Moron River. Eastern Nei Monggol and
their plate tectonic significance. Ibid- no- 2.
Liang Ri~xuan. 1991, The characteristics of the Ophiolite Sequence and its rock associations in central and Eastern Nei Mong-

gol- Iy Ishiiy K- cet al. ., (eds: ), Pre-Jurassic Geology of Inner Mongolia; China;



%14 E T NS TR ARG AR A — B OO A A B R 69

Lipps: J- H-.1992;  Proterozoic and Cambrian Skeletonized protists- In; Schopf J- W- and Klein C- (eds- ) Proterozoic Bio~
sphere ™ A multidisciplinary study -
Sheng J- Z- and Wang Y- J-» 1985,  Fossil Radiolaria from Kuhfeng Formation at Longtan, Nanjing- Acta Palaeont - Sinica, 24
(2).
Wang H- Z-,1982,  The main stages of crustal development of China- Earth Sci- Jour- Wuhan College Geol- no- 3.
Wang Y- J- Cheng Y- N- and Yang Q.. 1994, Biostratigraphy and Systematics of Permian Radiolarians in China. Palae
oworld 4. Nanjing Univ- Press-
Wang Y- J- and Li J- X..1994, Discovery of the Follicucullus bipartitusFo- charveti Radiolarian Assemblage Zone and its
geological significance- Acta Micropaleont- » Sinica, 11(2).
Wang Y- J- and Qi D- L..1995; Radiolarian fauna of the Kuhfeng Formation in southern part of Jiangsu and Anhui provinces-
Ibid- 12(4).
Yao A -,1991,  Occurrence of Paleozoic radiolarians from Eastern Inner Mongolia- In: Ishii K- et al-, (eds- ) PreJurassic

Geology of Inner Mongolia; China-

[1996 48 9 7 1 Hgcs)]
B Ak 1 i BA

P BRAI R B P52l T RLAAG I b AR A AR e Ao B v » DR A7 v [ 27 e It ot ol AR B T T 5 &R L
i,
1-3. Hegleria mammilla (Sheng et Wang) 1.X120:;2.X100;3.X107.
4. Latentifistula similicutis Caridroit et De Wever 4.X120.
5,6.  Pseudoalbaillella cf- longtanensis Sheng et Wang 5,6.X134.
7=9.  Ormistonella robusta De Wever et Caridroit 7, 9.X154;8.X180.
10—13.  Ishigaum trifistis De Wever et Caridroit 10.X167:11.X154;12.X134;13.X147.
4. Ishigaum sp- 14.X234.
15, Quadriremis sp-  15.X147.
16,17.  Nazarovella gracilis De Wever et Caridroit 16.X234:17.X167.
18—20.  Pseudotormentus kamigoriensis De Wever et Caridroit 18.X154;19.X147;20.X120.
21—23.  Nazarovella scalae Caridroit et De Wever 21.X167;22.X147;23.X100.
24.  Entactinosphaera crassispinosa Sashida et Tonishi 24.X167.
25.  Entactinia itsukaichiensis Sashida et Tonishi ~25.X147.
26,27.  Astroentactinia’ sp- 26.X154;27.X200.
28.  Entactinia sp- 28.X167.



