GEOLOGIC COLUMN AND UNIT DESCRIPTIONS

AGE ROCK UNIT WHERE KNOWN
The surface soil of the msp area is the characteristic “tschernosem”, 0.5 m to 2 m thick, consisting chiefly of Ground water of the mep area is unfit for drinking, as is indicated by the chemical analyses (by S. Manchuria
Clay, send and gravel; fertile black muck. It is better for agriculture than the fluvial soils of Japan. Ry. Co. in 193;)1 in the table below. The ground water level iIn the Recent fluvial deposits along the No-mo-
b 3 . erh Ho and Wu-yl-erh Ho is shallow 5 to 10 m below the surface., The aguifer is an slluvial gravel bed
Alluvium thickness less than Alluvinm, consisting of cley, sand and gravel, is distributed in the dralnsge basins of the No-mo-erh Holts # @ 9], J . . s
1 A ove t P t .
10 meters the Wu-yd-erh Ho (% A @ F), and the Chan Ho (& 3¥) , covering vast flood plains and low terrace remnants. It Tlying the Pleistocene impermeable clay bed. The water is abundant but is poor in guality as river water

enters the aquifer. Ground water in the Pleistocene terrace deposits occurs in the following aquifers:

(1} At K'o-tung, an squifer consisting of coarse to medium-grained quartz sand with chalcedony pebbles lies

. at a depth of between 10 m and 20 m. The discharge of water is 50 to 80 tons a day. (2) In the area between
i THOONFORMITY e e o, - : Pei-an and Iung-chen, the Pleistocene deposits contain 2 tc 6 aguifers as deep as 60 m. The bads consist of
sand and gravel, interbedded in thick clay. Amount of discharged water is 2 tons a day from a well 60 m deep
at Pei-an and 2.7 tons a day from a well 8 m deep at Lung-chen. (3) Inside the town-wall of T'ung-pei, an

often forms marshes due to the high ground water table.

"l"llf' i The Qua.terna.ry ba.salt is widely distributed in the northwestern part of the map area. It includes five phases, equifer is found at a depth between 17 m and 26 m. TInterbedded within a thick clay bed, the layer is 5 cm
it T bs The oldest of these phases, by, rests on the Mesozoic, the Tertiary and the Pleisto- to 5 m thick, and consists of yellowish brown fine-grained sand with gravel, containing much ferruginous
]IIFIIILII“ LAl b3 ¢ new cone lave; thickness cene aeposi%s > shénéng é gently sloping landform. The rocKk is a grayish black to grayish brown, compact, olivine subsiance . ;
|l|||l s Illrllﬂllflll 50 to 100 m basalt. Olivine occurs as phenocrysts. Principal minerals are anorthoclase, piagioclase, olivine, augite, magnet-
nﬁlil ikastue Illfﬂl ite and glass, occasionally accompanied by biotite and titaniferous minerals. The rock is fine-grained, holocrystal- titatl ) 3
.,........y'...mmm...JH.“ line to holohyaline, and has an intersertal or radial texture. The chemical composition (%) of the basalt in the Type of weil Depth Turbidity Odor Reaction Quantitative analysis H%dness Volatile|Bacteria Remarks
hilly land of Shlﬁ—tgu fang-tzu %E 5 5 %]615- 8105, 50.54; Tiop, 2.05; Feeg 2.31; PeO, 7.41; MnD, 0.15; Ca0, 7.01; (m) CL | 803 |NzOg |No03 | NH3 | KMnO) | Fe | Mn (Gerpeny| matter |(per 1it.)
N —— Nas0O, 3.57; KoO 20; P20g5, 1.06; Ha0D, 0.69; and the specific gravity is 2 Overlying by are several areas of - ; ; i -3 - - e . e :
|||]||||| ﬂ"“"""ﬂ"mm sh?eld basaltg(b -1 consgltuting sgvéral gently sloping eiliptical shields which are 10 to320 sg km in area end 100 Wood frame well ig Slightly turbid ;‘Jl_:(;gto‘ggg odor | Alkatine g 28_ ig_ 2& 1:; é?_ 8.0 é g gi 210 e 822:2122 ?igﬁanese
1w b3_3; "Shihlung" lave; thickness to 140 m above tge surrounding hilly ‘land. The rock n.s.a grayish black, scoriaceous olivine basalt without megascop}c " " 20 Turbid " " " i 50- |15- |n.d. | n.d. o0 17.0 | 0.5 5.5 200 e Conteins mangsnese and iron
phenocrysts. On these shields are eleven cones from which the old cone lava (b3_2) erupted. The 0ld cone lava consists Cased well 60 Slightly turbid | Bad odor Slightly
iy less than 20 m chiefly of augite, olivine and glass, in associlation with anorthoclase, leucite and magnetite. The lava was named alkaline i 50- | 15- |n.d. | ab. 8.2 7.0 | 1.3 9.0 249 — H " " "
....\..'u','.‘.‘!!!...u.ﬂ‘.'ﬂl}.!.!!ﬂi.'! "shihlunite" * by T. OGURA (1936). The lava can be classified into the following four types by mineral composition: " " 60 " " " " Alkaline 7 50- |15~ |n.d. | ab. 7:6 30:0 0:7 3:6 296 -—- " b " "
1) shihlunite, olivine, augite, glass; 2) leucite shihlunite, olivine, augite, leucite, glass; 3) anorthoclase shih- Wood-framed well | 20 " " S1ight bad odor " 7 | 50- 115- in.d. | n.d 7.6 | -—= | 0.9 2.6 172 . " " n &
lunite, olivine, augite, anorthoclase, glass; li) anorthoclase-leucite skiklunite, olivine, augite, anorthoclase, leucite, Cased well ko " n Bad odor " 7 50- | 15- n:d: 9.1;.. 1;4 7.0 0.8 13'5 384 e 2 " " 1=
b HI““HWW i glass. Tne chemical composition (%) of the anorthoclase shihlunite at east Lung-men Shan (B P9 i) follows: 5105, 47.15; Chinese well 6.7 n " Muddy odor Alkaline 7.1 nd.] tr. |te. | b 6: 6 I 7: a o o Tmpure
‘|'n‘iimm1m;| nmlmm'um . Ti0p, 2.45; Al503, 1L4.27; FepOs, 9.32; FeO, 1.44; Mg0, 7.78; MnO, 0.18; Ca0, 8.32; WNap0, 3.25; K0, 4.56; Py0s, Tlot; Wood-framed well | 14.2 | Whitish Slightly bitter 21.3 [n.d. tr. (n.de {n.de ) e | e | oen 5.6 - - "
Quaternary basalt .‘.-m.-u. “N“ _ b3_p: old cone lava; thickness HoO, 0.79, and specific gravity 2,85, The lava at K'o-tung (& %} is a gray, fine-grained, loeally vesicular” leucite f r 8.6 | Turbia n " Slightly
more than 100 m -basanite of the shihlunite type. Tt consists essentially of microphencerysts of olivine and leucite, with a groundmass alkaline | 12.4 | n.d.l tr. In.d. | n.d T I R 4.8 — o L
of anorthoclase, augite, mica-ilmenite and biotite. The old cone lavas are overlain by the Shihlung lava (bs_s) which is " " 7.8 | Wnitisk Odorless Alkaline | 14.2 | n.d.lab. in.d lod | con | emn | oo 5.9 . n
exposed at Shihlung in the Wu-ta-lien-ch'in(# X iE i) district. The lava is pitch-black to bluish black, glasfy, lustrous, Cased well 81;. n " Neutral 5° 5(')_' 15: n'd. tz" ) 8.2 |17.0 | 0.8 3'5 133 _— Contains mangenese and iron
generally compact on the surface but scoriaceocus inside. It is composed of microphenoerystic or microlitic olivine, micro- " " 50 S1lightly turbid | Slight bad odor | Alkaline 7 50- | 15- n:d. r: 5'7 n'd n.d 5'1 188 175 Tmpure e
Uy litic sugite and much glass, with occasional leucite. Many quartz grains and granite fragments cccur as xenoliths. The Chinese well 50 | Trenspavent Odorless 11 |50-[15- |n a | r 7.0 n.a. | n.q. 3.1 232 390 "
ﬂﬁumwt"l"i“iiﬁumwm rock includes a new type of rocks which is monzonitic in texture. The following chemical compositions (%) show that the i T ' ) R )

rock is a basic alkaline type:
8105 Ti0p AlpO3 Fepd3 FeOG  MgO MnO Ca0  NapO0 X0 PpOg HpO Total Sp. gr.
(1) 52.68 1.88 14,38 1.43 7.76 6.38 0.15 5.82 3.36 5.43 1.10 0.11 100.48 2.69
{(2) 52.94 2,00 14,69 0.89 8.05 6.08 0.15 6.01 3.35 5.13 1.01 0.32 100.62 2.69
/(1) collected from an old vent on the northern foot of Lao-hei Shan (£ % W), and (2) from Shih-- N

tou-fang-tzu, not shown on the map, about 13 km south of locality (1). /

The new cone lava (bs_ ) overlies the Shihlung lava and is exposed at Lao-hei Shan and Hua-ghao Shan to the northeast {Not
on map} and constitu es typical konide volcanos. The lavs is porous or scoriaceocus, consisting of olivine, sugite, glass
and occasionally leucite. The chemical composition (%) follows: 8i0p, 50.81; TiOp, 2.19; Aln04, 14.71; Fee()g 2.36; FeO,
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b3: olivine bhasalt; thiclmess
leoiogical Institute, South Manchuris Reilway Co., 1938, Geologlecal

50 to 100 m 6.20; Mg0, 7.43; MnO, 0.1k4; Cad, 6.65; Nas0, 3. 56; K0, 5.21; Po0g, 1.06; Hp0, 0.29, and specific gravity 2.6 The cone . Menobirl 1000 050
lavas probably correspond to by_o on the Sun-wu sheet (NM 52- "{) 6 the north. map © churia, scale 1:1,000,000.
¥ "Shihlunite" took the flame from Shihlung (meaning stone dragon) where there are lava flows of peculiar shape ,
resembling crawling dragons.) Kuantung Army General Staff, 1935, Topography and geology of northern

Manchuria (unpub. rept.)

MATSUDA, Kamezd, 1935, Preliminary report on the volcanos of the Wu-

Clay, sand and gravel; Diluvium, distributed southwest of the No-mo-erh Ho, comprises two parts; the upper part consists chiefly of clay te~lien-ch'ih district, Te~tu Prefecture, Iung-chiang Province:
Diluvium thickness less than and sand, and the lower part of sand and gravel. Three drillholes revealed the following sequences in descending Geol. Inst., S. Manchuria Ry. Co. (unpub. rept.).
100 m : order {thickness in meters):
P - - MONDEN, Shigeyuki, 1937, Geoclogy of the district along the railroad
Lung-chen (£ 37 ) Pei-an (& %) T'ung-pei & i) between Harbin and Pei-sn, Iung-chiang Province: Geol. Inst.,
S. Manchurie Ry. Co., Bull. no. 91.
Black soil 1.2 Black soil 1.0 Black soil 1.0
Upper Yellow clay 6.3 Uopey | GEEY_clay 3.6 Bluish gray clay 12.8 OGURA, Tsutomu, and MATSUDA, Kamez3, 1936, Volcanos of the Wu-ta-lien-
o ) Green mud 3.5 ( PP ) Pebbly sand 1.5 Fine sand 2.2 ¢h'ih district, Lung-chiang Province, Manchuria: Ryojun Coll.
3:9m) | Green clay 3.5 | (35:9m) ! gray clay 8.0 Gray clay 26.0 Engr.
Cray soft clay 29.4 Gray hard clay 21.8 I ®ine sand 1.0 :
pper . .
Fine send 3.0 Clay and gravel 2.7 | (89.8m) | Grey hard clay  30.5 OGURA, T;uzgﬁ,cig? ,Eﬁrh—ko—sha.n Volcano, Iung-chiang Province, Manchuria:
Clay 1.5 Clay with wood Fine sand 4.7 o - HHEr.
(Tigwi;) Fine sand 18 é‘g"’;) Clgragments 12”5) c1a 5.8 OHKL, Ken'ichi, 1943, On the pyrite deposit in the Wu-talien-ch'ih
: clay 1'5 : Fing sand 1+'3 Fing sand 1'5 district, Te-tu Prefecture, Imng-chiang Province: Fu-shun
. : : : Coal Mine, S. Manchuria Ry. Co. (unpub. rept.).
Fine sand 8.6 Clay L.g Ciay 1.0
g;ﬁiysiﬁiy gg Find sand 5.3 SAITO, Rinji, compiler, 1940, Geological map of Manchuria and sdjacent
: areas, scale 1:3,000,000: Manchoukuc Geol. Inst.
Total 60.3 | Total 61.2 | Total 89.8 L
‘ USHIMARU, Shutard, and others, 1937, Geclogy and geography of northern
Diluvium is covered by the Quaternary basalt (b3) and covers the Paleczoic, the Mesczoic and the Tertiary formations. Menchuria: Geol. Inst., 3. Manchuria Ry. Co.

e e .
- : The Neogene formstion is distributed in the area northeast of the No-mo-erh Ho. It consists of clayey shale,

soft sandstone and unconsolidated conglomerate, with bentonitic shale. The formation along the No-mo-erh Ho
locks like a Pleistocene deposit, but along the Chan Ho it forms dissected valleys composed of harder rocks.
Shale, sandstone end conglomerate; The formation on the hill L )m east of Pei-an consists of gray or light grayish green fragile sandstone and
thickness 100 to 200 m light gray or derk gray soft shale, containing ebundant Corbicula sp. It strikes N 60° W and dips 15° SW.

' The formation is covered by the Pleistocene deposit and rests on the Neogene basalt (b,), the Cretaceous
rhyolite (rh}, and the pre-Jurassic granite (g2), it may be correlated with the Neogens formation along the
Hei-lung Chiang (2 B 5I).
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Neogene basalt is exposed in the northeastern part of the map area, forming a typical gently undulsating
lave platesu. The rock ig dark gray to dark brown, coarse-grained, and non-porcus when fresh., It is
generally holocrystalline and doleritic; the groundmass contains microcrystalline auglte and olivine.
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VWAAANAANNNY, EFFUSIVE CONTACT AN

MIVEVIVIVEVIVEVENN The Cretaceous rhyolite occurs as flows sporadically exposed in the vicinity of Kar-tei (not shown on map)} along
Cret hvoli P v vy vyl Flows of rhyolite; thickness the Chan Ho. The rock is light gray, and contains round quartez. phenocrysts, 1.5 mm in diameter, and orthoclase
retaceous rhyolite AR AANS unknown phenocrysts which are generally weethered to yellowish brown clay. The groundmass is gray, compact, and has a
./vvvvvvvvvvvvvvvvvv\ glassy luster.
g N N
WAWAAANANANA EFFISIVE CONTACT AN
The Lower Cretacecus formation, consisting of clay, shale and sand, is exposed at Wu-ta-lien-ch'ih, Pei-an,
Clay, shale and sand; and T'ung-pel. Because of the occasional Estheria fossils in the shale, the age of the formation is assigned
Lower Cretaceous formation thickness more than ' to Iower Cretzceous., Residual deposits of pyrite are found in the decomposed soil of the Cretaceous formation. .
30 m Pyrite occurs as concretions, 5 to 15 cm in diameter, but is not workeble as the quantity is small and access .
is difficult,
] T
G
= The diorite constituting Erh-lung Shan (~ A8 1) is dark gray to dark green, hard and compact. It is
Diorite associated with & hornblende gneissose rock which seems to have been metamorphosed by the diorite
intrusion. The diorite is probably a marginal Tacles of the pre-Jurassic granite (gg)
t—»\f\_,\:\\,‘::‘,‘,’ The pre-Jurassic granite is exposed in three areas: (1) Wu-ta-lien Ch'ik: The granite shows three
RNANNIN different modes of occurrence, a) as bedrock, which is white or reddish biotite granite or two-mica
TR e . . .
S SN grenite; b) as xenoliths, white, scoriaceous and nodular, 1 to 3 cm in &lameter, in the Shihlung
. . ",‘,/\’,\,I\ AN o Biotite granite, hornblende- leva, and c) as ejecta in the Lao-hei-shan lava. (2) The hills east of Erh-lung Shan and Feng-huang
Pre-Jurassic grenite N :gg NN blotite grg.nite, d‘tw?;mica it Shan (B & W) : The rock is 2 pinkish brown, compact, medium-grained, garnet-bearing hornblende-
RN NN granite and lepidolite grenite biotite granite. (3} Mountains west of the Chan Ho: The granite occurs as & batholith beneath the
RPN Neogene formation (Tu), and is sporadically exposed in a north-south direction. The rock is chiefly
PRI T horrblende-biotite granite, locally is two-mica granite, and rarely is lepldolite granite.
S S
WAANANNAAANAN TNTRUSIVE CONTACT WANAAANANAAAAAN
T ,._ + a Ke: The Paleozoic formation, exposed in the hills northeast of Imng-chen, consists of black clay slate and graywacke.
Paleozoic formation =P Ci.}als_r fml:s: an] g:;ywac e The formation in the c¢liff along the Chan Ho, 40 km south of the junction with the Tu-lu Ho(#B £ &) consists
] '/'\_/__ﬁ_"__\"i e chiefly of purplish dark gray crystalline graywacke.
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