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KASHIWAGI, Kenji (2012) Sedimentary environment of the Nirehara Formation (Lower Miocene) in
the Yatsuo area, Toyama Prefecture of central Japan and Paleozoic and Mesozoic radiolarian fossils
from chert pebbles and cobbles. Mem. Fukui Pref. Dinosaur Mus. 11 : 27 —47.

The Nirehara Formation, the lowermost part of the Neogene Yatsuo Group in the Hokuriku Region of
central Japan, is composed of two members:the Imozu Conglomerate and the Ashiu Sandstone Members in
ascending order. The Imozu Conglomerate Member consists mainly of matrix-supported conglomerate
with minor amounts of sandstone layers. The Ashiu Sandstone Member is characterized by the frequent
repetitions of the upward-fining sequences of several meters thick from coarse- to very coarse-grained
sandstone to siltstone. The Nirehara Formation indicates overall the fining-upward succession from the
Imozu Conglomerate Member showing a gravel-bed braided river to the Ashiu Sandstone Member which
deposited in a sand-bed braided river.

Chert pebbles and cobbles include some Paleozoic and Mesozoic radiolarian fossils of which ages are
Early Permian, Anisian-Ladinian of Middle Triassic, Carnian of Late Triassic, and Aalenian of Middle
Jurassic. These chert gravels were thought to be derived from chert bodies in the Late Paleozoic to
Mesozoic, possibly Jurassic accretionary complexes along the east margin of the Asian continent, or
Cretaceous and Paleogene sedimentary rocks including chert gravels originated from the Jurassic
accretionary complexes.
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FIGURE 1. Geological outline in the southeastern part of the Yatsuo area, southern Toyama Prefecture of central Japan, and locations of
Figures 2 and 4. Modified from Sakamoto and Nozawa (1960).
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FIGURE 2. Lithofacial distributions of the Nirehara Formation along the forest road west of Kiritani. Based map is 1/25,000 map of Yatsuo by Geographical Survey

Institute of Japan.



32 AR

c stvfsfsmscsves f‘ pb ¢ stvfsfsmsesves fr rh ¢ stvfsfsmscsves Er rb

Iwaine Fm. —
Figs. 7-3, 7-4=>>
B
o
- E
=
—— """~~~ |== - M Q  <&Fig 7l w
P K . g
A N gTe
<3 N et =
L =]
=]
3 <
%)
=
=
<= Figs. 4-5,4-6 ) & & 4]
<= Fig 6-1 e <
— : L )
= Fig 62 <
<Figds _ - T 5m thick ? =)
- = M N\ S
- O e mee
P 1 a
©
| =3
=
o
Q
- [=3
-
H
o stvfs fs ms cs vesgrpb
30 m thick &2 no exposure
e
o o
Iwaine Formation Excal
conformity ——————————— 4 m thick &3 no exposure [10m
£ upper part W
E
2
3 Ashiu Sandstone Member
k] middle part
lower part .
fault Nirehara
Formation
=
o
i E
Imozu Conglomerate Member F §
fault ot e g
——— 2
o \ <=Fig. 63 RZ
E = <&=Figs. 5-1,5-2,5-3
3 ? o gt | | ) g 70 g
%)
2 Pre-Paleogene basement rocks L] =
= =
G
= P
LEGEND o dN N == ~ =
D sandstone STe e S
=
D mudstone [5]
L Q
- I M v
—_ cross stratification . =
el
burrows =
Yy H = =
S plant fragments =
2" siltstone clasts e BllE=
o gravels =
~—  erosion surface 10m M
_~» paleocurrents A s = =
. . . M e
A e strike and dip of bedding planes Koae 3

FIGURE 3. Columnar sections of the middle to upper parts of the Ashiu Sandstone Member of the Nirehara Formation along the forest road
west of Kiritani.
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FIGURE 4. Lithofacial distributions of the Nirehara Formation along the forest road east of Kiritani. Based map is 1/25,000 map of Yatsuo by

Geographical Survey Institute of Japan.
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FIGURE 5. Characteristic examples of lithofacies observed in the Nirehara Formation of the southeastern Yatsuo area. The localities of each
photograph are indicated in Figures 2 and 3. 1, Matrix-supported conglomerate of the Imozu Conglomerate Member ; 2, Sandstone beds and
lenses (black arrows) and minor fault (white arrows) in the Imozu conglomerate Member ; 3, Cross-stratified coarse- to very coarse-grained
sandstone of the Ashiu Sandstone Member ; 4, Gray siltstone clasts occuring along the cross stratification in the Ashiu Sandstone Member ;
5-6, Slightly-brecciated deformation of the siltstone bed in the Ashiu Sandstone Member.
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FIGURE 6. Characteristic lithofacies of the siltstone in the Ashiu Sandstone Member of the Nirehara Formation. 1, Overview of the interbedded
coarse- to very coarse-grained sandstone and siltstone. A siltstone bed, ca. 60 cm thick, is observed in the middle of the photograph ; 2-3, Siltstone
clasts are densely packed at the lowermost part of the siltstone bed.




FIGURE 7. Characteristic lithofacies of the coarse- to very coarse-grained sandstne in the Ashiu Sandstone Member of the Nirehara Formation.
1, Cross-stratified coarse- to very coarse-grained sandstone with basal erosional surface ; 2-3, Undulate erosional surfaces, up to several centimeters
of incised relief, in the Ashiu Sandstone Member.
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FIGURE 8. Fossil occurrences in the Nirehara Formation, and Geological relationship between the Nirehara Formation and the Iwaine
Formation. 1, Plant fossil in the medium-grained stratified sandstone of the Ashiu Sandstone ; 2, Many brown, circular spots in the basal part
of the cross-stratified sandstone of the Ashiu Sandstone Member. They are probably trace fossils ; 3, Geological relationship between the Iwaine
Formation (left side)and the underlying Ashiu Sandstone Member of the Nirehara Formation (right side). Arrow indicates the boundary.

Circled hammer for scale ; 4, Lapilli tuff of the Iwaine Formation.

Wi F 7 WS L7z, E. manfredi, P. japonica, S. anuulata, T.
campanilis, T. coronata®®#LET 5 D1, TR2CH &8~
TR3C F B =& Anisian % T4 % (Sugiyama, 1997).
Paratriassocampel& %, =&AL H ik Anisian ]~ o i
WL v Y%RL (O Dogherty et al, 2011), it
FIEL v,

AA1201109-B01 : Pseudostylosphaera compacta,
Pseudostylosphaera sp. A, Triassocampe spp.7z EWSFE L 7=,
Pseudostylosphaera sp. Alx, £EDEL% 2 KDspinex
¥ 5 C, Pseudostylosphaera spinulosum Nakaseko and
Nishimura & Pseudostylosphaera timorensis Sashida and
KamatalZ#8W 4 %. —J5, P.sp. AIdHIE 2L L Tspine
ZHIC, BB LT X D E v spinez FHok &, EEOMHED
FOSNDL. P timorensisiZ, =& bt Ladinian 75 #H
HENTWS (Sashida et al, 1999). LLE» S, KK

ERZ =B P Ladinian @ T REVEDTE V.

##201108-C08 : Cenosphaera parvisspinosa, Japonocampe
sp., Ladinocampe sp., Laxtorum ? carnicum, Muelleritortis
sp. cf. M. cochleata, Paratriassocampe sp., Triassocampe
sulovensis, Yeharaia elegans7s E03E L7z, T. sulovensis
& M. cochleata, Y. elegansi®, TRAAH o = &4 rp it
Ladinianfé#i ¢34 % (Sugiyama, 1997). Ladinocampe
B, =&AL H I Anisian% i ~Ladinian® #EH L >~ U %
RL (O Dogherty et al, 2011), EEEDEARIZTFIE L 2\,
—7, Japonocampeld O 13 = &AL FrittCarnian i i ~
NorianlZPR5E &1t (O’ Dogherty et al, 2011), Laxtorum ?
carnicum (I TROA T #~ H i & = &AL Hr tCarnianfz i &
LY V%KY (Sugiyama, 1997). Japonocampe sp.& Laxtorum ?
carnicumDFLFEL, =& tCarnian ] 2 7R~¢. Dl
5, AREFHIZ=EA P Ladinianfg ] & R @t Carnian
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FIGURE 9. Middle and Late Triassic radiolarians from chert pebbles and cobbles of the Imozu conglomerate Member. All scale bars indicate
100 um. 1, Triassocampe deweveri, 201108-D03 ; 2, Triassocampe deweveri, 201108-D03 ; 3, Triassocampe coronata, 201108-D03 ; 4, Triassocampe
coronata, 201109-A05 ; 5, Triassocampe campanilis, 201109-A05 ; 6, Triassocampe campanilis, 201108-B02 ; 7, Triassocampe eruca, 201108-B02 ;
8, Triassocampe sulovenis, 201108-C08 ; 9, Spinotriassocampe annulata, 201108-D03 ; 10, Yeharaia sp. cf. Y. compsa, 201108-D03 ; 11, Yeharaia
elegans, 201108-C08 ; 12, Yeharaia mascula, 201108-D03 ; 13-14, Triassocampe transita, 201108-D03 ; 15, Paratriassocampe sp., 201108-C08 ; 16,
Ladinocampe sp., 201108-C08 ; 17, Ladinocampe sp. A sensu Sugiyama 1997, 201109-A05 ; 18, Eptingium manfredi, 201108-D03 ; 19, Pentactinocarpus
fusiformis, 201108-DO03 ; 20, Pentactinocarpus sp., 201109-A05 ; 21, Japonocampe sp. C sensu Yao 1982 ; 22, Laxtorum ? carnicum, 201108-C0O8.
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FIGURE 10. Middle Triassic radiolarians from chert pebbles and cobbles of the Imozu conglomerate Member. All scale bars indicate 100 xm.
1, Pseudostylosphaera sp. A, 201109-B01 ; 2, Pseudostylosphaera compacta, 201108-D03 ; 3, Pseudostylosphaera sp. cf. P. japonica,
201109-A05 ; 4, Pseudostylosphaera compacta, 201109-B01 ; 5, Pseudostylosphaera japonica, 201108-D03 ; 6, Pseudostylosphaera tenue, 201108-
D03 ; 7, Saturnosphaera pileata, 201108-C08 ; 8, Muelleritortis cochleata, 201108-C08 ; 9, Muelleritortis sp., 201109-A05 ; 10, sponge spicule,
201108-C08 ; 11, Cenosphaera parvispinosa, 201108-C08 ; 12, Muelleritortis sp., 201108-D03 ; 13, conodont fragment, 201109-A05.
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FIGURE 11. Permian and Jurassic radiolarians from chert pebbles and cobbles of the Imozu conglomerate Member. All scale bars indicate
100 um. 1-2, Hsuum sp. cf. H hisukyoense, 201108-B04 ; 3-4, multisegmented nassellaria, 201108-B04 ; 5, Stichocapsa sp., 201108-B04 ; 6,
Parahsuum ? sp., 201108-B04 ; 7, multisegmented nassellaria, 201108-B04 ; 8, Eucyrtidiellum sp., 201108-B04 ; 9, Sethocapsa ? sp., 201108-B04 ;
10, Pseudoalbaillella sp., 201108-B04.

A R TEEN G EIND. 722l BEIIRT A
RS ERICHEE Y, EIMEEROS IMBEOHEIZE T
5. fito T, =& htLadiniant% ] % R $HAEDS, [F
FrikCarnianF I OFEELICE TN A FUEREFEATH 5 T HE
iR, Db S, REEOREAIE =B H HLadinian
“WTH Y, FFrCarnianH ] % R EMEKIE, R EO
Fy— MuFrOEL LTINS,

#B201108-B02 : Triassocampe campanilis, Triassocampe
eruca, Muelleritortis spp.72 &% 7. T. campanilis & T.
erucald, TR2AHER~TRT2BA# D = &# F AnisianFi
HcEE+ % (Sugiyama, 1997).

AF201108-B04 : A2 5 1%, B E200~300 4 m% ik

Tl B DL R Nassellariads % e § 5 b 0>, 2T A
DORFEAR O 7= O FETRERBEKIIEDTH 5. Eucyrtidiellum
sp., Hsuum sp. cf. H hisuikyoense, Sethocapsa ? sp.,
Stichocapsa sp.7z EDSFE L7z, B, M EWE L)
K< Zrapical hornZ ##5, BHEIZILECHASFED H b
% it KNassellaria (Fig. 10034) 1, FRiEE L EHT
& OIS S, Laxtorum ? hichisoense Isozaki and Matsuda
WZHEBLT 5. 72720, WA SHEE, B L OENLIEOR
HORBRRMOEMI, RERED/ZOARHTH L Z &b,
J& L~V COIEME R [ % D WEETdH 5. H hisuikyoenseld,
Laxtorum ? jurassicum Isozaki and Matsuda& LIE LiZ3t
FET 5 (FAN, 1984 ; Isozaki and Matsuda, 1985 : Matsuoka,
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FIGURE 12. Ages of chert clasts based on radiolarian biostratigraphy. Triassic radiolarian zonation and ranges are based on those of Sugiyama

(1997) and Jurassic ones are after Matsuoka (1995a).

1995b). L.? jurassicumlILjii OFREMETH O, Linid Y =
7 A rpFT I Aalenian % 7R3 (Matsuoka, 1995a). DL b
5, RABOEITY 2 T IERTEA Aalenian & FIHF &
4. 2B, Laxtorum ? hichisoense D, EFEOEARIC
FJE L7\ (Isozaki and Matsuda, 1985).

—75, REE» S 1ERTDH 5 b DD, Pseudoalbaillella
sp. & 1572, AAE{RIL, apical cone?®DTALFES, pseudothorax
Dwing, B £ Upseudoabdomen®E VB % KIET 5. % B,
pseudoabdomen |3 K TR R i % i I3 % £ H, KIE
IS UELR WL LTI CTHELET S EHEETE 5.
¥ 72, annulationidpseudoabdomen TANHHRIZFRD S 5
b D O?, apical conelZ IFFE L v, L LEOEEIL,

Pseudoalbaillella u-forma gr. Holdsworth and Jones,
Pseudoalbaillella sakmarensis (Kozur), 7 W L
Pseudalbaillella chilensis Ling and FoythelZ 3% # 3 5
(Holdsworth and Jones, 1980 ; Ishiga et al, 1984; Ling and
Foythe, 1987 ; ZJ&, 1992). $7z, Th b 3fOELL »
VIZ AV A BRE E B (Tshiga, 1990). Ll bEa b,
Pseudoalbaillella sp.® 7§ AL~V 2 F 2 E D & % B
EHIT S NS, AV AR E IR R LA, Va2 T
Ao HE AT Aalenian & 7R $RBCRA LA IR S o THED 1 A
ROEMIZEEY, Fv— MRIME L TR ED
Fr—MRTFPLERLZDDOEZEZ OGNS,

VLED S, F v — FEOEAIZ OV 2540 ik (BURR201108-
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TABLE 1. List of Paleozoic and Mesozoic radiolarians from chert pebbles and cobbles in the Imozu Conglomerate Member
of the Nirehara Formation.

sample number

201108-B02
201108-C08
201108-D03
201109-A05

201109-B01
201108-B04

radiolarian species

Permian radiolarians

Pseudoalbail l ella sp. |
Triassic radiolarians

Cenosphaera parvispinosa Kozur et al. 1996 O

o]

Cenosphaera spp. O

Entactinia spp.

Eptingium manfredi Dumitrica 1978a

Eptingium spp.

000 |0
O 00000

Hozmadia ? spp.

Japonocampe sp. C sensu Yao 1982

Ladinocampe sp.A sensu Sugiyama 1997

Ladinocampe sp.

Laxtorum ? carnicum Sugiyama 1997

Muelleritortis cochleata (Nakaseko and Nishimura 1979)
Muelleritortis spp. @)
Pantanellium ? sp. A sensu Sugiyama 1997

O] |0Oj0j00O |0

Paratriassocampe spp.

Pentactinocarpus fusiformis Dumitrica 1978b

Pentactinocarpus spp.

Plafkerium ? sp.

Pseudodtylosphaera compacta (Nakaseko and Nishimura 1979)

Pseudodtylosphaera japonica (Nakaseko and Nishimura 1979)

Pseudostylosphaera sp. cf. P. japonica (Nakaseko and Nishimura 1979)

Pseudodtylosphaera tenue (Nakaseko and Nishimura 1979)

Pseudostylosphaera sp. A

Pseudostylosphaera spp. O

Saturnosphaera pileata (Nakaseko and Nishimura 1979)

Spinotriassocampe annulata (Nakaseko and Nishimura 1979)

Spongostephanidium spp.

Triassocampe campanilis (Kozur and Mostler 1994) O

Triassocampe coronata Bragin 1991

Triassocampe deweveri (Nakaseko and Nishimura 1979)

Triassocampe eruca Sugiyama 1997 O

Triassocampe sulovensis Kozur and Mock 1981 in Kozur and Mostler 1981

Triassocampe transita (Kozur and Mostler 1994)

Triassocampe Spp. O

Yeharaia sp. cf. Y. compsa Sugiyama 1997

Yeharaia elegans Nakaseko and Nishimura 1979

Yeharaia mascula Sugiyama 1997

Nassellaria gen. et sp. indet

Spumellaria gen. et sp. indet O
Jurassic radiolarians

Eucyrtidiellum sp.

Hsuum sp. cf. H. hisuikyoense Isozaki and Matsuda 1985

Parahsuum ? sp.

Sethocapsa ? sp.

Stichocapsa sp.

multisegmented nassellaria

o o] [o] o] |o
0.0

00

00
O |0 O 00O 0O |00

oo O |0
O

00

Ol |0 O] O
Ol |0 00O
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B04), = & # " ik Anisian~Ladinian (& #}201108-D03,
2011009-A05, 201109-B01, 201108-C08, 201108-B02), =%
#03 HCarnian (3 ¥}201108-C08), ¥ = 5 # it #: Aalenian
(30¥1201108-B04) %R

%

b

R O HERT B

NEBEEEOHRE % E HRBEOLE B %25 LT, KTE
o ARG ORI, HREOWBIKEZ HETd
5 ETEETHL. UTTIE, REREOS bAEERET
&L EEaREOMREREY TN EET L, RIEEH
RO IR E 82T 5.

R FE R ORERE X, THoshdigaTE L -
WO EMERR IS SN, WEIWEERETET .
72721, SEEEEA R Ok LI BIEHm oMK S e
AL S, AR A O T HEN S A B A R R (A
THRBEBMOBEERERASND HT, WEE LR
EHZALERT EHMTE S, o T, SR EE -
FAEW AT, (1953) L IR - R (1960) A3
FLTWB LI, AEMICESERIIH S EHEEEINS.

SRR L, REREE TRES D H N,
BRI RRE L v NER YT 5. £/, AEfLH
R, BAESNE DV N ERRICHEM LG % 75
T5. ULok#E, S4Bl R T
LRI THRE L2 & 2RE4 5 (Miall, 1977,
1992). FeAE S N AW A B 1L, PHEREOBRKAFICHIT S,
IR THM L0 E2 515 (Miall, 1992).

75 ARG B &, HURE ~ LRI DA 720 & ok ~ S D
VLYV NENEDL EFHRALRE R O D K L TR
FoNns, WERIE, FEETARKEHICESC L, R
NOINOBE AL > THEL-EEZO5NE. VIV A
BB E R L, BEEBSEOWREIImRDTHT, LED
WA 2 EPIZELORT, EWELLOER D o S5k
V. Do, VOV N EDHAEO $IES i
MEOPIRM O /- EW TH L 2 LA, HiR#
HEINREE 2O & A BEREE S N-REICH o722 L 2R
B 5. S50, HABETIZETNDS VIV MNaRBE A
B, SENREE OB TRIRO v e L
THEI TRV SN2 L 2R T. HAEDELEIE, Bm
JBED EHMRALOREY R L, B I ODEOMEREHERE
WOBAENIIED &, BRI THeRE L 72 L HIr T &
% (Miall, 1977, 1992; Godin, 1991). 7233, HEBoD 9 B X[
E QMBS 7 I IR 22 A B ELSBIE SN D T L b,
— BRI Z O & BT 2 BRICH - - L HEE S
ns.

JURHIE R AR OME E X, S EEEE TR A & 7
EERBIZ T T, BRI 2 S BRI [~ & Z21E
L7z, WEBEREOSEHZEIEBRINTH Y, FRRICERES
L EHTH 5. HAEWEHRETIE, PEIClEKRLTh
TV NEORBESHIZEL, AMEE T THOYIv
MEDEIEIZHNIOMIZET S (Fig 3). DEd»s, KREE

AR LML 2R, AL O &
LT, I omEYER ORY, 5%E#H S OWEY
AR OWD, v LI AROBAEPET oML,
EREREL, EFIZh72) Vv M aR MR I & B8
A WA ZFEET H 2 En D, TN OERES) O KNE 7 )%
AIEEL O, BHFEELTIE, ®REHD 5 OB Ak
E)Y, MRIEUE ORI 20l U TR IS L7z, 2wl
WEROERIZ X o TNNAEDFE L o iz LHET S L
5.

F ¥ — MRORJR

LA OF v — ML, RERBORE i
DEHRO—MERT. UTTIE, F+v— MEoBREmiba
FRICEB LT, Z2OMEIRICOWTEERET 5.

LRI O F ¥ — NS S R L 7R LG O
i, =& Anisian~Ladiniani2d L, =& 8t
Carnian, ¥ 2 7 #F AT Aalenian, B & OV Afd dr it
bRBEOENE. ZoH b, HEMRKEEICATEEL, KT
T2 TR S B DA K BT B AR F v — b
RS ET B LA RIS 5 (B 212, Isozaki
and Matsuda, 1985 ; Sugiyama, 1997). i 44 % 7% ¢ ek
b3, VlfE D Pseudoalbaillella sp. T&H 5 b DD, FLHERY
T & LA o R, SRR~V 25N
RCHh LR (HEB, 1988) %, ¥ = ik o+
¥ — Mafk (51212, Ishiga and Imoto, 1980 ; IRHE - &AL,
1982;Ishiga et al, 1984; 25, 1992;Sugiyama, 1997; ILIH,
2001 ; 3, 2004) 2HHSNTWA, HiEoT, ZOHREHM
ELTC, NRBHIEOREHIAE L ERL S O %
ODFERHOY 2 TRMTIME L, REESE BT 2
DL v ARIZEN T 2T O~V ZAAIMEDS, fFEf &
LTHETLNS.

X, #19~16 Mad EfifE (546 - A, 1999)
DOTINEETIET L 2 Eh 5, ZFOHREY I A A#RE
BLURIORT ¥ 7THRFHICKD SN 5. BHAEITHAYE L
WEHAHEZ ML THRLTW S 500, 1 7 i i &
FOEDDY 2 FHRAIMEIZIL, - FERT v — ek
WEEIZETN OUNBE - &5, 2000), Fv— Mk s
T2 M R A TR X SRR E O & MU T % (Kojima
and Mizutani, 1987 ; Mizutani and Kojima, 1992 ; &3 7,
1997 ; Kojima et al, 2008). HARMBILKLIATIC BT 5, i
& HAGEORE=REREHEOMEEEL, SE=ik
MEREE (b - KR 1999) #9250 Mafi % O w28 B
# (Ishiwatari and Tsujimori, 2003 : 4 ¥ - &7, 2012)
DOHARNFEDXFEILEN TS, F72, HAEILALETO
W RIS, IRENARE 2 & H ARG AT & BRI IS
T T B ZBAEAE L T2 RENMEAS, KERIR O IFE:
EHAE GO L) WES A OHITL SN TS (HEH,
1997). WEIE O B AT L, KE LI T~OHR
mzmRL, ElAmbRoSNE. T, SEEgEaEE
OBEOETERE LT, BOBELHEEICES X T, ST
OFENDHM L T2 Z ERHE SN TW D UNERIZA,
1990). fEBOHFRIAIE, BoBE e L TR E
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R OY 2 ZRHAIEEEET 52 L ICFEIRE. Dk
o, REBIZEENLPAENRF v— MEOKFELE LT,
IR SR A < BT 2 Y 2 ZRMINEh 0 F v —
MNEAED, BEHiE LTHToNDS. —F, REREOBSE T
IZBWT, RVARBEBHEILAEZ &L F v — MER W LK
FOERIIMWMD THTH Y, FoORFITP - AR IIE
MPHETE S, 72720, W7V THEERIIBIT 2V A%
RO 5AiE, HAVIE % &I T P 7 HFEE o A
RENRE L7283 (Ichikawa et al, 1990 5 1Lk - &k
M€, 1999 ; /NIE - BE 2000) 22T LERD 2BV T,
D a AR DL #E 2 3 AT I Heis LT & ISR T
v, F70, EHBERRCE IR ZERL TR L, R
IV LFEECRA LA X0V AR DO B 7 53T 2 TR A
DF v — MEFIZOIEENIZEETNS. DbLrs, Fv—
MEOKIBFIEY 2 TR IED T v — MEAEIR & H Wy
b,

S, KERBOF v — MEORFEE LC, HER~
ERMEEE, S OREBOTREED ZBET L LEND
L. BIzE, ¥ i IEERO T v — ML, AR
FTixHER S o FIBHRAmREE G5H, 1987 . 77
MIEA, 1991) RfEHIE OB iR~ it (3927
~22 Ma) REREERARE (HEH, 1997) THISNTWS,
THBHICE LT, Fv— MEFOREHRIbA =2 x5 &
THWIEFHMNLL < = <, HENDEHLAREDO M
BTSSP ENTWDS LITEVEE, KRG
JEHROF v — MEERECRILA L, =R Anisian~
LadinianlZ#EH L, E2 IV A E D 2 TR o b
ARHREINTWAS (HEH, 1997). 209 H, Z&ELER
THERLE OBERERIL, ¥ 2 SRIETRoF v — b
FEOFIUIEEM L (MEH, 1997), BEEOF ¥ — b
OFEM L LEUT L. 1E-T, REEBOTF v — MgED
BFEE LT, Yo gifikikRoF v — Ml xS HIE
F~TERESRMEREAH L EM S L TIN5,

WERBOF v — M, ZOEMAEETNLHEHEEKD
FOMEICED &, WYV THRBRIOAT L9 - dEMRA
IR EENE T v — MEEICHRL, TOKREBTIET 2
FRfIMEDF v — MEKEFE S s —F, Fh
55 v — MEPMFIMEFOF v — FNEKIHEREIZH S
EN2b O, HER A~ E SR OMWREF T S
SN CHHME L - HAE S, BRSCIIMET LI
BT = I3ES N TV,

EE)

B IR B I E RS O ARG BT, R
J5UE OHEREA] & T v — M EERERGE AL 2GS L7z ARk
RTHLDI B o7zmiE, UTICEedoNs,

L VRIS R R O, TR o4EEEs e & -
WOFEWERE N DR SN D, WHX, HAEIWE
BRTHET 2500, MEMIZITEEHERTH 7L
EIND.

2. S EREATIE L, RESGRREE = TR, R~ v
AROWEE &2 NERERET 2 a5,

TR E OB RPN 112 & A 3R & HIlr S b .

3 H AR AR, ALK ~RHLRIAS S 2 5 VOV M EAO |
TR LB O ) K L CTIRBA T S s, ficEE
EIITBEN OB M OB L WIS, TV NEITR
FE T OBIRM O FFH I CHERE L 72, Bb (ZBHE &
FNb UV NERREERIT, WEEZEEBIE) v N E
OREIZED, BEPIZEBEE LT ATNA. DEo
L, B AERETE SRR E O RS BRI T HER
L7zZ & xR,

4 RRIEBIX, SAEBETE S E AR AT T L
TR LR 2R, 2, BEHL S oRBEY G
BOWA, v UL R X 250 )AL OB EEM LIz
T L BN D,

5. SHEEMATE R OF v — NI, =& Anisian
~Ladinian% R MEHRLAREY L CEL, =S
H#Carnian, )V AFE M & D 2 5 AR B Aalenian
OBELLES . ITNOHIRMEE, 7 Y 7HERIC
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o, BERRTI CHEMT 5.

6. SEEMEATE O T v — MEORIRE LTk, BTV T
R o T - HERMNIED S B, & Y 2 TR
R OF ¥ — NEK, v - AR IR F
¥ — MRS HB A~ R AR EED S OB AN
METED.
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AR AR OO R AL B TR B 0
REREIC OV CHR L CIHE, W (48 ol
M S AT SO L BB LT S A T 7
B DZ AT 1) AR LR 12D
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WA I IO L T T 7. R O AR
Biw RHEBERS) EHE W8 GUbks), BLO
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