GEOLOGIC COLUMN AND UNIT DESCRIPTIONS -

LITHOLOGY; THICKNESS

AGE ROCK UNIT REMARKS ECONOMIC VALUE
WHERE KNOQWN
= == Sand, [, and ch o
915 Alluvium a ’ gravél, ana cigy. Recent deposits of sand, gravel and clay covering river flats. Placer gold was worked in anclent times from the
2 Thickness less fhan IO meters. river gravel at various places, !
@
w
'& ) Aealian sand, loess, and gravel. . Placer gold was worked until quite recently,
o Diluvium . ! ’ Pleistocene doposits including aeolian sand, loess, redeposited loess, and gravel. especlally from the terrace depesita along the
o Thickness less rhan 40 m. : streams of the gneiss reglon.
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< i ted) ; Neogene basalt consists mainly of flows and sheets of augite-olivine basalt intercalated with
| Augite-olivine bosolt, tuff, ond breccia. 4 malny and s aug
= Neogene basalt g. r ’ tuff and breccia. It is best developed in the mountain land around Hei Shan (& W], west of
5 Thickness 100 m te 400 m. Ling~yuan[: &), Age of its eruption is believed to be Pliocene. -
'— -
SANAANNANANEFTUSIVE  CONFACH A AN
I IR . o Rhyolite of probably Middle Oretaceous age is mostly in flows and dikes, associated with tuff
Rhyolite seeaw s as i Rhyolite, frachyandesite, fuff, ond breccia. and breccia. Trachyandesite also oceurs though in minor amount. Because of scarce data, the
_:«“,:3 ::\,:.‘,:Y,::::‘ Thickness more than 300 m. Cretaceous rhyoliie is hardly distinguishable from the rhyolitic voleanic series of the Upper
AT S TR Jehol formation.
NONANANANNETTUsive contaciv/SN /" /"N
~
T T e 5o ) @ {gold mines)
¢ o ° . 3 have 1. Chang-kou; 2, Hsin-tien[#i 55]; 3. Ta-hsi-kou
Quartz porpnyr Quartz porphyry and granite porphyry intruded during the period of Lower Cretaceous; may g 3 3
porpnyry °°°qu %o Quariz porphyry and granite parphyry. been differentiated from the same magma as that of the granite (g3). [A & ) L. Mei-lin-wo-pul4E 4k & 463, north of Fu-
¢0%a 6’0 chia~wo-pul# % & #8]; 5. Tgao-mao-shan [N G W]y
6, Kzo-chia-tien[# ®/E]1; 7, A-ho-ying-tzu[F1# ¥ 71;
s 8, Chin-chang [ % F&); 9. Nlang-niang-miac[#2~ &];
ROSIEIRIE 10, Ching~chien-til# R t); 11, Wu-lung~tall % & &1,
44 4+ . northwest of Ching~chien~-ti; 12. Hsiae-chang~kou
S . i Biotdte granite, quartz monzonite and felsitic granite. The age of intrusion of these rocks . H Iy
Cretaceous granite | '+ gy '+ | B07H€ granite, quarfz monzonife, may be late Jurassic or early Crotaceous, from the fact that in the mining localities (see , E*[ r%.”llﬁ morth ofhPa-}eng-kganE ;; #® fj-‘}_;] 13, Tao-shang
LYt 2 L Tat]  ond felsitic granite. Economic Value) a number of ore velns which are genetically related with the granitic L\ =5 . i e[n;;;;% ying-tzu [ 2 % s SOU
Kt intrusives cut the flows and sheets of andesita and rhyolite of the Jehol formation. Ung=wang=miao .
*“* @ @ {gold-copper mine)
15. Pingechuanl[ # &)
® X B X X
- ) . . Diorite and granodiorite; may be products of differentiation of the samo magma as that of the (g ¢ (sslver-lead mines)
Diorite x xdx x { Diorite and granodiorite pranite ( % 5 may be P o Tang-shu-lin[48 4 +k]; 2. Yu-shu-til4k ¥t &1;
LN 3/ J 3. San-tao=kou[= 3§ %]
X X X X
NANANANANANITIFUSIVE  ORTarANANANANAN
FECLELICE TSI The Jehol formation is predominantly Jurassic accompanied locally by Uppermost Triassic and Lower
v vy Cretaceous; corresponds to the so-called "Jehol formation" by Isao MATSUZAWA and others, and is
divided inte the upper, the middle, and the lower parts as follows:
] The Upper Jehol formation consists of an alternation of tuff, sandstone and cenglomaraie, and is
Lpper: alfernation of tuff, sandstone, characteristically intercalated with flowa and sheets of aclidie volcanic rocks and pyroclastic
s L. , rocks. Its tobtal thickness in the distriet of Ling-yuan may be more than 500 m, With no data
and conglomerate; with ocidic volcanic available it is often very hard to distinguish the Upper Jehol formation from the overlying
rocks and pyroclastic rocks. rhyolite flows; this is particularly so in the northwestern part of the map area. The age of
o Thickness aboul 500 m. the Upper Jehol formation is considered to be Uppermost Juressic, although lecally it may range
5 < to Lower Cretaceous.
o
ﬂ :“’“,"E,‘:‘ The Middle Jehol formation consists of sandstone, shale, and conglomerate, and is characterized
= VYWY by the occurrence of fresh-water fossils such as Esteria and Lycoptera. The Middle Jehol forma-
ey tion, distributed in the districts of Iing-yuwan, Kua—ta-hai (M X E], Ta-cheng=tzulk # 7], and ® (coal)
Jehol formation [phéssseids in the area east of Meng-shu-koul[ 44 8], is characterized by oil shale-bearing beds, while the 2 . " .
, ' cxposures in the vicinities of Ssu-tzu-koul# T 1, Wu-chiaf & %), Wei-tzuskou( # ¥ %], Ta-mu- e °h}3[Etﬂffhsf‘;j““';;“‘i’[t“ *k’“E;“;'Eg‘]‘e“
hsi[A % &), Pa-li-han~tien-tzul/\ B ¥ % ¥J, Ssu-lung-kou[M iR I southeast of Wa-Tang-tien e rth“f,g"te;‘%'w -tk 3'[: - ;“le]‘_’“h s
[A % %], and in the area southeast of Chlen—chang(ik 2] are marked with a coal~bearing formation. ;o L ‘Be;: ‘™ s Se L = ou}-cmirg %] north :.zg;g a=
The Middle Jehol formation generally lacks tuff ahd centemporanecus volcanic rocks which present wouf [%‘ .F;‘J°‘6 a;-;:ag-dﬁ 11K :rfmi ea
Middle: sandsfone, shale, conglomerare, a characteristic feature of the Upper Jehol formation. A thick basal conglomerate occcurs. The a-iang #J; G. la-niu-hs
total thickness may range between 500 m and 1,000 m. Fossils reported from the Lycoptera-bearing
M) am.:/ coal. fermation near La-ma-chang—tzul(=+#4k¥] southwest of Ling-yuan were: Monjurosuchus spiendens T;]e c;al—l‘:e arii?gib:;lf_lft thye coalhf if;:; of le-c;ii;,
Thickness 500 m lo 000 m. Endo, Rhynchosaurus orientalis Endo et Shikama, Lycoptera davidi (Suvavage), Sinoblatta Lalyuangensis S‘é"Tm"iou}’] ieh-l :u’ thangg dla Jehol ;0 Jrat:- o,
Ping, Cphemeropsis trisetalis fichward, Astacus Licenti v. Straeien, A. spinirostrius Imaizumi, az}: a;; ;’ 3 © ﬂ‘g 1° e § b':umi 0 ormi 1on.
Czekanowskla rigida Heer, and Schizolepsis joholensis Yabe et Ende. Those from Ta-shen-fang-tau zle 1(:011 iﬁ.,en:;ﬁ wis zﬁzggi‘ite:tl 323;30{3} g;;inese
{XA® 5 T ] north of [ing-yuan were Lycoptera jeholensis Grabaw, L. joholensis wvar. minor Grabau, i‘o:c}.oca%ncoiéu tion. The soal f:i.e]}.rd of Wu-cﬁia has
Esteria sp., and Corbicula joholensis Grabau, Ta-cheng-tzul(X % 7] is also a well-inown locality the larmest resggves .estimated at about 10 miilion
of the Lycoptera-bearing formation. Fossils reported from the cecal-bearing formation of Wu-chia tons b g eolozist B ’BESSHO althoush the coal was not
coal fleld were Elatocladus sp., Phoenicopsis sp., Gingkoites sibirica Heer, Czekanowskia dichotoma nsed fgrgthe failwa : becauss; of its g‘low calorific value
Heer, Pityophyllum sp.,, Samarura sp., and a bone of Lycoptera(?). As to the age of the Middle 4 -
Jehol formation no decisive agreement has been reached among geclogists, and it varies between
Middle Jurassic and Uppermost Jurassic.
~nnnnnanananananannlNCon formitennassnnnnnnansnan
DARYAEN I
": ‘/‘ .’: ": ‘/: The lower Jehol formation is generally characterized by a predominance of andesite and andesitic
iiiaaaiia pyroclastic rocks, and is covered either by the Middle Jehol formation or by the Upper Jehol
formation. The succession of the Lower Jehol formation at the Wiu-ying-tzul+ % 7] coal field, 30 (eoal)
- !_awer: andesite, andesitic pyroclastic 20 km seuth of Ling-yuan, is reported to be as follows, in descending order: a reddish formation 7. Niu~yine-tzul4 3 ¥]
rocks. sandstone. conglomerate (consists of conglomerate, sandstone, andesitic lava, agglomerate, and tuff), a cozl-bearing
’ ’ 4 ’ formation, and a bedded, thick basal conglemerate. The Sinian limestone was thrust over the The Fiu-ying=tzu coal field was intermittently operated
and cool, reddish formation from northwest to southeast, and the limestone is in turn unconformably covered by the neighboring villagers for local consumption.
Thickness more thon 500 m. by the acidiec voleanic series of presumably Upper Jdehol formaticn. Fossils st_lch as Cladophlebis The mire locality is hard to reach. The coal-bearing
haiburnensis, and Neocalamites sp. were reported from the coal-bearing formation. The age o beds beleng to the Lower dehol formation.
the Lower Jehol formation varies between Lower Jurassic to Rhaetic according to different opinions
among geologlsts.
SEOTONZS: Flows and shests of andesifte and agglomeratic andesite; mainly contemporancous with the Li
: PAAdi- iaiad ; ; ; i H e Lower
Andesite TN Andesite, and egglomeratic andesite Jehol formation, and partly asscclated with the Upper’Jehol formation.
Bricaxsaid
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The Upper Paleozoic in the map area is represented by a Permian terrestrial formation consisting
3 Slate sandstone. conglomerate. and cool of glate, sandstone, conglomerate, and coal. The formation, along with the Lower Paleozoic -
1 ’ 4 4 formation, crops out as a "window'" south of San-tso-tien[= K /§), Ping-chuan Hsien, a3 a con-
Thickness about 450 m. sequence of local erosion cutting through the overriding thrust. The total thickness of the ,
g formation, judged from that in the Lin-yu sheet (NK 50-12} area, may not be less than 450 m.
N
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o . LT [ imesione, magnesion lhimestone, shale, The Lower Paleozoic formation consists of limestone, magnesian limestone, shale and slate. No
Cambro-Ordovician I‘jlilﬁl‘ﬁimrlc nd slar fossil has been collected from this formaticn in the map area, but from the lithologleal
formation — a are. resemblance 1t ean be considered as a northern extension of the Cambro-Ordovician formation
Thickness more than 500 m. of the Lin-yu sheet area. The total thickness msy be more than 500 m.
WWWWUHCOHI’OF T Anmnnmsnnnanassnannnn
The Upper Precambrian in the map area 1s represented by the Sinlan system. Stratigraphy of
this system in the map ares has not been studied in detail, but generally 1t shows ro large
U - Ji 4 on b 4 difference from that of the adjacent Lin-yu aheet arca. Lithologically the Sinian aystem
PPEr: IiMesIons, magnesign [imesione, can be roughly divided into the upper and lower formaticns.
sificeous limestone, siliceous phyliite,
colcoreous slate, and red slate. The upper formation with a probable thickness of more than 2,000 m has the following succsss;on,
Thick in descending order: a limestone, a magresian limestone, a siliceous limestone, an alternation
ickness about 2,000 m. of siliceous phyllite and calcareous slate, and a red slate at the base.
4 The lower formation consists, in descending order, of a thickly bedded quartzite, a siliceous
| Lower: quarizite, sandstone, and sandstone, a conglomerate, and a basal conglomerate. Thickness ranges between 1,000 m and
| conglomerofe. 1,5€0 m.
E Thickness [QO0 m to [ 500 m. No recognizable unconformity occurs between the upper and lower formations. Generally a few
hd ' beds of red slate mark the base of the upper formation. The Sinian system in this map area
g T presents large-scaled warping structures associated with thrusts.
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Wutai system{?)

Sangkan system(?)
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Column not drawn
to scale

Schist complex consisting of crysialline
limestone, mica schists, and hornfels.
Thickness unknown,

| Gneiss complex consisting of orrhogneiss,

mnfection gneiss, and schist
Thickness unknown.

Schist complex of the Wutal system(?); consists of crystalline limestone, mice schist, and
hornfels, It crops out in the districts of Yu-shu-ti (4R #1 ®], Chin-chiang [ 4 M ], Kung-yeh-
fuls B8 ¥ 1, and Chlang-kou[& #). It is a product of contact metamorphism caused by injection
of granitiec rock or orthognelss into sedimentary rocks. The age of the schist complex has not
been determined yet, but it 1s generally correlated with the Wubal system or Lower Precambrian.

Gneiss complex of the Sangkan system{?); consists mainly of medium-grained orthogneiss and
injeetion gnelss of variable mineral compositions. Some crystalline schist alse occours.
It 1s a complicated mixture formed by metamorphic diffusion of both the pre-existing
sedimentary rocks and the later granitic intrusives., The age of this complex may be
Archean. From its lithelogical resemblanee, G. B, Barbour correlated the gneiss complex
of this map area with the Sangkan system of Kalgan &rea,

REFERENGES

ASANO, Gord, 1939, Geology of the district of Je-shui-tang(#h A it] hot
spring, Chien-chang Heslen[#® 2 ], Jshol: Bull, Geol, Inst,
South Manchuria Railway Company, no. 95.

AZUXI, Toshiyoshi, 1936, Origin of the nitre deposits in the vieinity of
Liu-chia~-tzui - % F], Helwshul (M K], Jehol: Bull, Geol. Inst,
South Manchuria Railway Co., no. B7.

BESSHO, Bunkichi, 193k, Caeologic report of coal fields around the district
: of Chih-feng{# %¥): Unpublished report furnished by Geol. Inst.
South Manchuria Rallway Co, for official use only.

, 193L, Report on the nitre depesits in the vicinity of
Hei-shui, Jehol: Unpublished report furnished by Geol. Inst.
- South Manchuria Co, for official use only.

, 1938, Preliminary notes on the minerzl localities in the
districts of Liu-koul[:< i#] and San-kou{= %], Jehol: Bull. Geol.
Inst. Scuth Manchuria Railway Co., no. 92.

ENDO, Ryuji, 1942, Mesozole reptilian faunas in the Jehol mountain land:
Bull. Central Museum of Mancheukue, ne. 3.

FULLER, M. L., CLAP, F, G., and others, 1915, The quadrangles showing the
reconnaissance mgps of the oil resources in China: Unpublished
report prepared for Standard 0il Company.

IMAMURA, Zengo, 1913, The geologic sheet of Cheng-tel7 i8], Jehol, at scale
1:400;000: Published by Geol, Survey of Manchoukuo.

MATSUDA, Kamezd, 1938, Silver-lead ore deposits in the districts of Ping-
chuan[F &1 and Lung-hua(f £ ], Jehol: Bull, Geol, Inst., Scuth
Manchuria Railway Co., no. 93,

NISHIDA, Shdichi, 1942, A few problems regarding the Mesozoic formations in
the district of Pei-piao[ it %) and the surrounding areas: Bull,
Gecl, Surv, Manchoukuo, no. 107,

SAITD, Rinji, 1940, The geological map of Manchuria and adjacent areas, at
seale 1:3,000,000: Published by Geol. Surv. Manchoukue.

SATTD, Shinzd, 1943, Distributions of the so-called Peipiao series along the
: Chin-fu (Chin-choul[# #J- Ku-pei-koul[¥ it O) Railway: Jour. Geol.
Soc. Manchoukuc, nos. }4-5.

SATTO, Sutezd, 1933, Geology and petrography of Jehol: Report of the First
Scientific Expedition to MHanchoukuo under the Ieadership of Sunao
TOKUNAGA, sec, 2, pt, 3.

SUGTYAMA, Ryitjl, 1937, The preliminary geological map of the district of
Chao~yang [48 %], Jehol, scale 1:100,000: Unpublished map prepared
by Geol, Inst. South Manchuria Railway Co. for official use only.

, 1938, The preliminary map showing geclogy and mineral
Tocalities in Manchuria, pt. 3, scale 1:1,500,000: Published by
) Geol, Inst. South Manchurla Railway Co.

UEDA, Fusao and SASAKURA, Masao, 1937, Geology and geography of Scuth-
western Manchuria: Published by Gecl. Inst. South Manchuria
Railway Co.

WATANABE, Kyuldchi, and others, 1934, Note on the probable coal field in
the vicinity of La-ma—tung[= % #), Ning-cheng Hsien [ ¥ 1 7%,
Jehols Report of the Field Party IV (Coal), Strategic Mineral
Regources Survey Committee, South Manchuria Railway Co.

YABE, Shigeru, 193k, Report of the gold deposits around the district of
Yehwpai-ghou, Jehel: Unpublished report furnished by Geol. Inst.
South Manchuria Railway Co. for official use only.

, 193l, Report of the Ping-chuan mine: Unpublished report
— Twuished by the Geol, Inst, South Manchuria Railway Co. for
official use only, .



