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CARBONIFEROUS STRATIGRAPHY OF
NORTHWESTERN KANSU.:

, BY P. L. YUAN
( The National Geological Survey of China, Peking)

The peological racqnna.issénca in the morlhwestern part of Kansu
was undertaken during the five months from the end of June to the begin-
ning of Dacember, 1928, The ares covered is mlong the graben irongh
hetween Nan Shan and Psi Shan, formaﬂj & part of the prefectures of Liang
Chow Fu (BMF)and Kan Chow Fu(H#MHf)and now of the sdministrative
region of Kan Liang Tao [under which are.the hsiens of\ Wu Wai (RER),
Yaog Chang (5k &) ,Shan Tan (I14), Tung Lo (HH), Chang Yeh (R#E).Fu I
(1%5) ot | together with = -part of Kao Tei Hsien (Eﬂﬁ) further west,
The routs follows msinly the northern slope of 1he Nan- Shen Range. The
distance covered is about 500 1i, or 180 :mlas. if mensured ina ntm!ght linn
fromeyEto—HbyW ’

The ocoal-bearing formations have a wide geological range from the
Carbonifercus to tbe Jursssic. However, the most interesting part of tho
study is the Carboniferous/stratigrapiy.

(1) For, irg‘_tlae-ﬁr::st placo, the arca, as we know it, wasin the
Carboniferous timea parbaf the Nanshan geosyncline. "The various marine
and continontal facies show {hat the sea must have boen fuctuating quite s
number of timus, probably jn tho form of gulfs or bays, with either a quib]dv
fauna or somne moln.ted onZys From the Viséen, the lowest fossiliferous leds
discovered. in this regmn, to the Lower Permian, the uppermost marine
strata, the sedimentation, the dominant fossils, and fossil nesociations at one
lorality, differ from every other locality.

(2) But, on the other hand, many localities have distinetly cloge.
relation to far distant places as shown hy their fossils. For instance the
fossils found in the small area of the Choniukou (B24=i) Series bear many
charactaristics of tho European Viséen forms. The same nre with thu Tai-

yuan Series. For whereae tho Taiyusn Seriey of soveral lecalities differ

§ A preliminary communication. The full paper will be published in the Balletin of
the Geological Jurvey.
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among themsclves, they bear similarities to soma of the Taiyuan beds in the
type region in Shanst. Tho study of Fusulinidie iy Professor J. 8. Lee and
that of Produetid® by Mr. Chao will throw more light on this problem.

(3) The gtratigraphic succession clears up to a certain extent.the
upper and lower limits of the Taiyuen age. Tha"'l:niyuah series in N.W,
Kansu is clearly underlain by the iypical Viséen and overlain by the lower
Pormian beds. And most of the Fusulina beds are quite separable from
the typical Taiyuan which carries the brachiopod facies. Al of them are,
howaver, in apparent conformity and nowhere there is [ound any'micon-
formity. ' '

While the detail correlation can not be attempted at this early stage
of the laboratory work, the following =ix sectionx iy be'taken for illustrating
the results so far ascertained. Thanks are due to Profexsor Gralnu, Messrs.
Cheo and Tien who have kindly made the preliminary dutermmatlon of the
fossils.

Chondukou Section

Of five exposures where the Viséon iy clea.rly shown, tho thlckest.
and most fossiliferous is that at Cho Niu Kou (ﬁfi‘-“ﬁl TOLH W, by 8. from
Wu Wai Heien (3R, the site of former Liang Chow Fu ( F#KMF). The
Choniukou formation ispreceded by a continental formation, 67 melers thick,
bearing plant remeins and resting unconformobly on the pre-Cumbrian Nan-
shan series.- The marine facies nf the said forination ilself attaing g thick-
ness of 68 meiers and consists ot interbedded blue and grey limestonas and
shales. * Fossils are abundant throughout the whole formation. They present
the typical European facies and thus indicats & close intercommunication
between westarn Europe and northwestern China Viséen time. | -

These bndy are overlain disconformably by a greenivh grey micaceaus
hard thin-bedded sandstones, 5 melers thick, with fossil plﬁ'ms, indicating a
change to the continental facies. This, in turn is succeeded by 15 5 moters
of f095111f01‘0us shales and limestongs carrying the typical Taiyvan fauna.
Further up, the Taiyuan beds are overlain disconformably Ly inter bedded
quartz-sandstones and elay-shales of lower Permian age.
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The Viséen formelion occupies an arca nnt moro than 50 sq. 1i S.
and W. by S. of Wu Wai Hsien. Further west it is overlapped by the Tai-
yuan which lies directly u::contormably on the Nanshan Scries (pre.Cam-
brian) ’

‘The fossils that have been determined are:-—

Productus giganicits Martin var. mazimus M'Coy
P, giganteus Martic var. depressa Chao
P. undatus Delrance
P. elegans M’'Coy
P. cf. concinnus
P. of semireticulatus Marlin
P. tenuistrigtus Vern.
P. scabriculus Martin,
Spirifer striatus Mart..
Rhipidomella michelini V'Ep.
Ortholhetes crenisiria Phillips
Spiriferina laminosa M’Coy
Leptaena analoga . Phillips
Athyris igens d’Kon.
Schizophoria resupinata Marlin
Chonetes sp.
Phillipsia sp.
Fenestella sp.
Adviculopecton sp.
Lithostrotion porilocki (Bronn.) -
simple corals, and
bryoz as.
The section can be summarized in descending order as follows: —
Pormian:

10. Sandstones of great thickness.

Shales and coal seams 40 m
Sandstones a» d shales, unfossiliferous 10 m
7. Sandstonas and shaloes, fos<lilerous 26 m

Disconformily
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Uarbohiferous:

Taiyuan Series:

6. Limestones and shales, richly fossiliferous - 15.5 m
5. Sandstones withiossil plants (W) 6 m
Viséen—the Choniukou formation:
4. Limestones and shales, richly fossiliferous 68 m
3. Sandstones end-shales, unfossiliferous J m
2. Saudstones and shales—"tasal shale”, fossil plants. 121
1. Quartzite and shales 50 m
Unconformily

Subformsation—Nanshan Series.

Hungshanyno Sechan

While the Taiyuan océupies only 15.5 meters of marine sgdimaufa at
Cho Niu Kou, it is much more developed in Hang Shan Yao (£L1iZE). 250
1i N.W. of Cho Niu Kon, and 50 li W. of Yung Chang Hyien' (;GKE ). But
the limestones and shales are thin and are often interrupted Ly their sand-
stone beds. The lower part of the section” occupying 41.7 meters in thickness
are yellow clayoy shales and limesiones with intervening thin sandstones and
are termed as the Hungshanyao formation. Its fousils are;—

Productus punctains Marlin

P. tatyuanfuensts Graban

P_ cora d'0Orligny

P. juresanensis Tschornyschew (rere)

Marginifera loczyt Chao

Reticularia voundala Gr.,

Chonetes cof. pseudovaiolata (Nikitin) Loczy

Spirifer bisulcatus SBow. mut.

Spirifer pankouensis Gr.

Rhipidomella michelinoides Gr. & Chao

Orthothollietes crenistria Plull.

Orbiculoidea sp., nov.

Conularia sp.

Fhillipsia kansuensis Loczy

Euomphalus sp.

Hustedia bella Gir.
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Higler up tho seetion is more distinetly exposed at a ravine, T'a Erh
Kou (JEHLTR) and is thorefore termed the Taerhkou formation which hesa
total thicknoss of 13.7 meters. It consists of three fossiliferous limestones,
the lowest of which the, “Lower Fusuline bed’’, hes Fusulina and Spirifer
bisulcatus occuring together.

Above this is the Yonglutsao (BR%45) formation of 21 meters uhick,
the top of which is a limesione of 2.5 meters full of Fusuling with a few
Phillipsia, Lonsdaleig ap. and crinoidal stoms.

The section can.be summed up in the following:—

Super-formation-—Permian: —

IV, 13.

Vai-iegafoed sandstones of great thickness, -

Disconformity

Carboniferous, equivalent to the Taiyuan series:

11X, _.Ya.ngluwao formation

12.

11,

Fusulina limestone with Fusulina, Lonsdoleia
sp., Phillipsia’ - 2.6 m.
Sendstones, shales, and coal 18.5

II. Taerhkou formation

10. TFassiliferous limestones 0.8
9, . Possilifvrous shales . 5
8. Foussiliferous limestones 0.8
7. Sandstones end shales . 2.

I.  Hungshanyao formation.

6. Bluish grey shale 2.
5. Black limestone with Choneles, Productus,

and Conularia 2.
4. Bandstones and shales T
3. Yellow limestones and shales, most fossinrerous. 9.6
2. Saopdslones 3.4
1. Yellow shales end limestones, fossiliferons 17.7

Baso covered.
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Lichiachvan Section

The localily, Li Chia Choan (F£351), is about 65 Ii west of Hung
Shan Yeo; and is the next important section which has a good exposure.
But lying between ki Chis Chuan and Hung Shan Yeo is tho prolific
fosstliferaus locality, Yang Hu Kou (3£0) which had been visited by
Loczy, Obrutchev and Hsieh, From the abundant fosgils collected it seems
to be higher than the Hungshanyao and probably corresponds to the Taerhkeu
formation,

The same is true with the age of tho Llchmchuau formution which
is about 19 meters thick. Xt overlies unconforma.bly on the\ Nan Shan series
and is succeéded by sandstones and sheles of lnter beds, ( Of the 19 meters,
only tho uppt;r half is fossiliferous. ‘The fossils bear the samae general appear.
ance as those from Yang Ha Kou, except no Futulina being found. It is
remarkable, too, that a Fusulina bed lies 21,7 meters higher above the
- limestone and immediately overlies n coalseam. The Fusuline limestone is
dark blue, but the fossils are badly weathared into reddlsh clay and no
collection was made of them.

Triassic or Permian: .

Variegated Sandslones eroded.

Disconformity
Carboniferous:
Formation IT

fCovored 5-.0 m.

(8) < Fusulina limestone 2.0

Shale and coal 5.0

| Coarse sandstone 0.6
(Shale and thin coal 3.0 m.

Fire clay 0.3

{6) < Red sandstone 0.3

Blue shale 10.0

L Grey and yellow sandstones 2.5

Formation I.—The Lichiachuan formation
(4) Black shale and limestona nodules, rossiliferous 5.0
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Limastones, fossiliferous
{3) 3 _

Shale

(2) Buf limestone, fossiliferous

Bluo shale
3 White sandstone
| Brown sandstone
Unconformity

Sub-formation: Nanshan Series.

Ifstnho Section

0.8

0.8

1.h
4.0
1.8
5.0
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Hsin Ho (F¥F]) is 40 li W. of Sen Tan Hsien (H17FE) and about

50 1i N.W. of Li Chia Chuan.

The Fusulina limestone 2 meters thiek is the

lowest fossiliferons bed exposed here and carries 4 rich fauna of Fusulina as
well as brachipods, gastropods and a few corals, Ahout 22 meters higher

the ‘'Upper Fusulina limestons,”’
The complete section isas follows:

10.

N » oo

-

oo ow o @

Variegated sandstones of great thickness
Sandstﬁnes, shales, and thin coal seatn
White quartzite sandstones

Blue shale.

*Upper Fusulina limestone’’

Grey, blue and white shales

Fusulina limestone

Blue to gray shale

Coal seam .

Bandstone, pattly covered

Mokow-—Heishihhaia Seclions.

* than this is another bed, which carries aiso’ Fusnlina and is designated as

60.0 m.
1.5
3.2
045

22.0
2.0

" 25.0

0.25

© Mo ~ou (H4) is 70 1i 8. of Fu I Hsien, (##¥H0). The Taiynan
Series here is 10.5 meters thick and rests directly on the Nanshan Series{pre-
Cambrian), thus overlapping the Viséen. The Ballerophon heds are cha-
racterized by Bellerophon sp. nov, Lomonema, ? Naticopsis and other

gastropods, and small corals, The sections is as follows: —
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Tringsic?
Formalion 4,

11, Red :andslones of great thicknows

Disconformity
Permian
Formation 3.
10. Green and purple sandstones 60 m.
9. White and grey sandstones 60
8. Bhale (bed Q with fossi] plants) 1
7. White and grey ssndstones 100
Formation 2.
6. Shale (bed P with fossil plants) . 1.5
' _ 5. Sandstones and coal = _ . 120-
Ca'.rbpniférous

Formation 1.—the Mokou formation

-4, Bellerophon sha-.]e, richly fossiliferous 6.0
Shale, unfossiliferous - 6.0 .
Fossiliferotis” lirnestone with Sp. bisulcatus
and a Jarge Nautilus gpecies .05

1. Conglomvrates and sandstones 4.0

Tackou Section

_ Yao Kou (%) is about 45 li W. of Mo Kou and 60 1i 8. of Kao
Tai Hsion (#%¥%). The Taiyuan Series here is 20.5 meters thick, resting
unconformably on pre Cambrian granite and being succeeded discenformably
by Permien beds. There aro ohly two limestone beds tolalling 3.5 m. in
thickness; the lower, 2 ra. thick contains large compound -corals and
brechiopods (Spirifer, ete) and, after an interruption of 6 meters of continental
sandstones and shales, the upper, 1.5 m, thick, contains a rich accumulation '
of Fusuliina.

Super-fonnation
Permian and later beds 250 m. -

Disconformity
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Carbonifernus

Formadion 11

Rod saudy limestono
Shale
Fusulina limestone
Shale

Sandsione

Formation I-—Yaokt;u formation.

brachiopods.

Thin coal.

Sandy shale and clayey shale
Sandstone and quartzite

Unconformity

Bub-formation—Pre-Cambrian granite.

Calearecus shale with large cormals and

37

2.0
3.0
1.5
3.0
8.0

2.0
0.5
2.5

- 3.0

Correlution table of the Carboniferous sirata in N.W. Kansu.

ition Ch—}g;gi“ Hung Shan I(“lhﬁ]::: Huin Ho | Mo EKou | Yao Eou
4| Yoo TR 2 3 I B % K =%
8 - . - , - . .
uor;ktion: [-'F:;:] an | VerieRated | Variogated Variegated | Permiun Permisn
PB';'.[:il:::i;: or 76 m. | Saudstones | Sandstonea Sandatones 342 m, 260)n.
3 ﬁ“;]:m Y‘::glfn- Fug.?ldinn Fﬁina Fosulina bed
: PR o 1. a . I )
ﬁ;‘ﬁg;‘g‘ 2! m, 2m. | 1147 m. 12,5 .
T g| ILichia- . :
llllll 'Aarhikcon choan L. Covered Mokou [ Yaokau §
Taiyuan 8.0 m. 19 m.. ' . 16.6 m 8 m,
Beries hcg:i{'i“_nz Huougehan-
and W) ! ynof, | ..o ] eeeees | e | e
20.5 m. 4.7 m.
Viser Choniukou.
iefe Casm, | | e | e L e | e
S'-Ltt'if::l"_m' | Nanshan Nanshae | Neanshen Nonshen | Nanehao
Pre-Camhrign| Systen System Systera | 7T Syatem Systom






